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INTRODUCTION
This Master Reference Book has been prepared to serve as a central
ized, authoritative and timely source of technical and operations 
information on our Company’s disc recording activities.

The book contains, in addition to this comprehensive information, 
specific operating and maintenance instructions on the high fidel
ity equipments in use in our Chicago and New York studios. Our 
Hollywood equipment differs slightly in layout but its operation 
is in accordance with the sane standards.

While the instructions in the Master Reference Book refer general
ly to these equipments, the operation standards and the overall 
performance information are intended to serve as basic reference 
data for all of our disc recording studios.

Our Company enjoys a position of leadership in this field but in 
order to maintain and improve upon this position we must adhere 
tc certain fundamental standards and profit mutually by the experi
ences of all those engaged in disc recording activities.

Our continued progress in the art of sound recording depends great
ly upon the interest and cooperation of all concerned. Your experi
ences and suggestions as vieil as your adherence to our basic per
formance standards will do much to further a technical policy which 
will insure our production of a uniform, high quality record having 
a widespread acceptance.

Recording Department

A. Pulley
Chief Recording Engineer

Camden, Nev; Jersey 
March 11, 1940
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DISTRIBUTION

A list of the departments, studios and subsidiaries of this 
company receiving copies of the Master Reference Book appears 
below for your information in the exchange of information among 
these groups*

Book Number Issued to

1
2
3
4
5
6
7
8
9

10
11
12

13
14
15

Recording Department, Camden, (Master Copy) 
Engineering Department, Camden.
Record Manufacturing Department, Camden.
Recording Studio, Chicago, Ill.
Recording Studio, Hollywood, Calif.
Recording Studio, New York, N. Y.
RCA Victor Argentina, Buenos Aires, Argentina.
RCA Victor Brasilera, Rio de Janiero, Brazil.
RCA Victor Chilena, Santiago, Chile.
RCA Victor Mexicana, Mexico City, Mexico,
RCA Victor Company Limited, Montreal, Canada,
RCA Manufacturing Company, Far East Branch, 

Hong Kong, China.
Sound Engineering Division, Camden.
Home and Auto Receiver Design, Camden.
Recording Department, Camden.
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DATA CHANGES

The data in thia book should, not be altered or removed 
except by instructions from the Recording Department In Camden.

Additions, revisions and replacements for the data book 
will be distributed for each book as required, along with 
appropriate instructions for the changes.

New ideas and methods regardless of origin will be cleared 
through the Camden office. If tests In the studios show them 
to be worthy of adoption, the necessary information will be 
distributed to all the Interested parties.
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MASTER REFERENCE BOOK FOR DISC RECORDING - SECTION INDEX

Section Contents
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The Pages immediately following are devoted to a detailed index of
each of the above sections.
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION V
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION VI
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION VII
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION VIII

Recording Machine Data
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1 Instructions for Operation and Maintenance 
of the Scully Recording Machine VTII-1
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IX-2
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION X
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MASTEP REFERENCE BOOK FOL’, DISC RECORDING - INDEX - SECTION XI

Transmission and Schematic Diagrams

Numhex' Subject

1 Transmission Diagram - Studio Recording 
Equipment - Nev York and Chicago Studios
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T-G13261
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION XII

Wiring Diagrams

Number Subject Identification

1 Typical Interunit Wiring Diagram of Studio 
Recording Equipment

2 Main Amplifier Rack Wiring Diagram

W-502705

W-305171
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION XIV

Operation Standards

Number Subject Identification

1 Jack Bay Patching - Main Amplifier - for 
All Typos of Recording S-851777

2 Standard Setup - Studio Donestic Recording 
with Compression XIV-2

3 Standard Setup - Studio Domestic Recording 
vi th No Compression XIV-5

4 Standard Setup - Studio Orthacoustic Recording 
(vith Limiter) XIV-U

5 Standard Setup - Wiro Line Orthacoustic Record
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION XV

Performance Data and Responso Curves

Number Subject Identification

1 Mixer Input to Power Amplifier Output - 
Frequency Response ("No Comp" Pad In) S-851768

2 Mixor Input to VI Amplifier Output - Frequency 
Response ("No Comp" Pad In) S-8517&9

5 Mixer Input to Monitor Amplifier Output - 
Frequency Response ("No Comp" Pad In) S-8518OJ

U Microphone Amplifier Input to Power /imp Ilf lor 
Output - "Lateral" Conpensator - Flat Mic. 
Amps.-Frequency Response. (Studio Domestic) S-8518OU

* 5 Microphone Amplifier Input to Power Amplifier 
Output - Compensated Mic. Amps. - Frequency 

Response. (Studio Domestic) S-8518O5

6 Microphone Amplifier Input to Power Amplifier 
Output - "Orthacoustic" Compensator - flat 
Mic./imps.-Frequency Response. (Orthacoustic Rec.) S-851806

7 Mixer Input to Power Amplifier Output - 
"Orthacoustic" Compensator - Frequency Response 
("Orthacoustic" Wire Line Recordings} S-851807

8 Mixer Input to Power Amplifier Output - "Lateral" 
Compensator - Frequency Response - (Non
Orthacoustic Wire Lino Recordings) S-851808

* Itom 5 is a Non-Standard Setup and should only bo used in case of 
failure of the Lateral Compensator or for cxporimantal recordings.
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Record Dimensions and. Record Materials

Number Subject
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - SECTION XVII

Individual Studio Data

Note: This section is reserved, for the use of the studio to which 
this copy of tho Master Reference Book is issued. It may "be 
used to file data pertinent to the particular equipment only.

Number Subject Identification

1

2

3

It

5

Issued March 11, l?Uo
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MASTER REFERENCE BOCK FOR DISC RECORDING - INDEX - SECTION XVIII

Accoustic Data

Note: This section of the book is reserved, for information about 
the various studios (reverberation tine etc.) and. general 
sound, and. accoustic data.

Number Subject Identification

Issued March 11, 1?UO
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MASTER REFERENCE BOOK FOR DISC RECORDING - INDEX - ADDENDA

This aoctlon of the book 1b reserved for chemical, electrical 
and. mechanical data which does not apply directly to the opera
tion of the recording equipment hut which ie of general interest 
to the studio personnel.

Number Subject Identification

lasuod March 11, 19^0
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Microphone Data

Master Reference Book 
Disc Recording
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INSTRUCTION SHEET
VELOCITY MICROPHONE FOR DISC RECORDING

GENERAL;

The velocity or ribbon microphone is to b® considered the standard type 
for disc recording. When other microphones are used for special reasons, 
their performance should be referred to in terms of its relation to that 
of the velocity.

TYPE:

No specific type number has been assigned to the standard disc recording 
microphone. However, most of these new in use were PB-144's or 44A’s 
originally and have been modified to agree with the standards here des
cribed, All microphones not in agreement with these standards should be 
modified as soon as possible and where doubt exists, the microphone 
should be returned to Camden for recalibration.

FREQUENCY RESPONSE:

The attached curve, S-851882, shows the standard response of the disc re
cording microphone,

SENSITIVITY:

The sensitivity of the disc recording microphone iss-

-63 db (O.OO6w) output for a 10 bar input (open circuit)

NOTE 1:- Curve S-851127 (attached) shows the effect upon the
frequency response of the microphon® for a variation 
of distance from the sound source to the microphone.

NOTF 2:- The disc recording standard velocity microphone has
essentially the same frequency response as that of the 
newer types MI-3027 or 44B when these microphones are 
connected on the "MUSIC" position. The disc recording 
microphone is not provided with a "VOICE" connection.

NOTE 3:- Because of the mechanical and electrical s imilarity
between the disc recording microphone and the UI-3027 
an instruction book covering the Ml-3027 has been in
cluded in the Master Reference Book as an aid in study
ing the disc recording model.

NOTE 4:- The Sensitivity of the disc recording microphone is
6 db l-ss than that of the MI-3027 or the 448.

MRB Sec. 
3-4-40
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RCÀ PHOTOPHONE
VELOCITY MICROPHONE

Mi-3027

WITH
ACCESSORIES

PART I - DESCRIPTION

1. INTRODUCTION - Tho velocity microphone is the result of several years 
of intensive research end development toward the improvement of the char
acteristics of microphones as used for recording purposes, end is entirely 
different in principle and construction from other microphones now in use.

Instead of a "diaphragm" (in Iha commonly accepted meaning 
of the word), the velocity microphone contains a thin metallic ribbon 
suspended between the poles of a permanent magnet with its length perpen
dicular to, and its width in the plana of, tho magnetic lines of force. 
The opposite ends of the ribbon aro connected to a transformer which 
matches the impedance of tho ribbon to a 50 or 250 ohm line. Sound waves 
reaching the ribbon vibrate it within the magnetic field set up by the mag- 
nst. The vibration of the ribbon is in exact accordance with the sound 
vibrations and, occurring as It does within the magnetic field, sets up 
corresponding alternating electric potentials across the primary of its as
sociated transformer. These minute voltages are subsequently amplified to 
the power level required for recording. The microphone amplifier tray bo 
located remotely from the microphone unit when necessary or desirable.

2. DESCRIPTION - The MI-3027 microphone unit is furnished with a suspen
sion fitting (Typo UP-4212-A) to permit tho unit to be suspended overhead. 
This location of the microphone is that generally used in sound motion 
picture recording. See Figure 1. The microphone may also be mounted on 
a program or announce stand as shown in Figures 2, 3, and 4..

Tho transmitter is enclosed within a perforated metal casing 
which server to protect it from mechanical injury and adverse wind effects. 
The line coupling transformer is contained in a metal case as a part of 
the microphone unit.

3. SENSITIVITY - Hith an input sound pressure of 10 dynes par square cen
timeter perpendicular to the piano of the ribton, the ribbon microphone 
unit will deliver 800 microvolts across a 250 ohm load, which is equiva
lent to an output level of -67 db. as compared with a zero level of 12.5 
milliwatts, or -64 db. as compared with a zero level of 6 milliwatts.

On an open circuit basis of measurement, l.o., with an input 
of 1 dyne per square centimeter (1 bar) perpendicular to the ribbon, tho 
output of the microphone across an open circuit is the equivalent of -81 
db. with reference to a zero level of 12.5 milliwatts, or -78 db, with 
reference to a zero level of 6 milliwatts.
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Pegs two

4. QUALITY OF RESPONSE - Ths operating range of tha microphone extends 
from 30 cycles to 15,000 cycles.

When a valocity microphone is plecod close to a source of 
sound, the low frequency response is accentuated. In view of this fact, 
provision is made in tha UI-3027 microphono to enable the user to alter 
its frequency response in such a manner as to suit best the particular 
purpose desired; viz., the pick-up of voice (i.e., within 2 feet of the 
microphone), or tha pick-up of music (which takes place at greater dis
tances from the microphone). Emphasis is here placed on the fact that 
this feature of the KI-3027 microphone is not provided with the intention 
that such alterations in frequency response be made at will; i.e.. between 
scenes; but is furnished for tha sole purpose of supplying a microphone 
with the best possible characteristics for voice pick-up or for musical 
pick-up. It is recommended that the frequency response be adapted to 
either of these types of pick-up and the use of tho microphone te re
stricted to that type of pick-up only.

To alter the frequency response proceed as follows:

A small circular hole will be found in the cover plate of the 
transformer casing. Through this hole will bo visible the letter "V" 
(voice) or the letter (music), depending on whether the microphone is 
at the time adapted for voice pick-up or for musical pick-up.

Voice pick-up requires the use of a jumper (upon which appears 
the letter "V"), which is to be placed across the two terminals marked "U" 
(music), located on the terminal block within the transformer housing. 
Access io this terminal block is obtained by removing the cover plate 
of the transformer housing.

When the jumper "V" is used, it connects a reactor in parallel 
with a part of the transformer winding (when the 250-ohm output connec
tions are used), or with all the transformer winding (when tho 50-ohm out
put connections are used). Seo the schematic diagram, Figure 5.

A response curve taken with and without the "V" jumper is 
shown in Figure 6. As will be observed from examination of this curve, 
there is a sharp decline at the low frequency end of the curve when tho 
"V" jumper is used. It is to be noted that this curve was taken in a 
plane wave field, and that the curve is flat when the speaker is located 
at a distance of 1 foot from the microphono.

5. DIRECTIONAL CHARACTERISTICS - One of the most Important characteristics 
of the velocity microphone is its directional property. Since the ribbon 
is suspended in free space, sound waves approaching the microphone from a 
direction in tho same piano as the ribbon have no effect upon it. Sound 
waves FROM EITHER DIRECTION along an axis perpendicular to the piano of 
the ribbon have the maximum effect. Fox equal distances from the trans
mitter, tho relative response to sound originating at various angles to 
tho axis perpendicular to the ribbon is shown in Figure 7.
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It is at once apparent that this characteristic is of consider
able value in the solution of some of the difficulties usually encountered 
in reverberant locations by the reduction of the effect of undesirod sound 
reflections, and in the increased possibilities of obtaining better bal
ance, clarity, naturalness, and selectivity in sound pick-up. Extraneous 
direct or reflected sounds approaching the microphone from side directions 
will have little effect, and therefore background noises and reflected 
sounds in the recording are considerably reduced, which increases, by 
comparison, the quality of the direct sounds reproduced. The degree of 
sound-proofing necessary for sound originating within the "dead zone" is, 
of course, dependent upon the reflecting surfaces present which may return 
the undesired sound to the microphone from such directions that response 
may bo obtained.

For the same allowable reverberation pick-up, the operating 
range of the velocity microphone is approximately 1.7 times greater than 
a non-directional microphone having the same sensitivity.

Sound concentrators and baffles used with condenser or in
ductor microphones are unnecessary with and inapplicable to the velocity 
microphone because of the fundamental difference in the principle of its 
operation. The transmitter must be used in free space where the flow of 
air particles is unimpeded. However, "pick-up" from the rear direction 
of the microphone may be eliminated by placing a baffle or shield of heavy 
sound absorbing material, such as heavy felt, at a distance of not less 
than three feet from the transmitter and so confine the "pick-up" to 
the area in front of the microphone.

PART II—OPERATION

6. MICROPHONE ASSEMBLY. - The microphone, as supplied by the manufactur
er, is equipped for suspension mounting. For this purpose, a suspension 
fitting is attached to the yoke of the microphone fork by means of three 
machine screws, eyelets are likewise provided at the extremities of the 
fork.

NOTE:- When the microphone is suspended, see that its weight 
is carried by the suspension fitting with no strain 
on the microphone cable.

(a) STAND MOUNTING - If stand mounting is desired, the man
ufacturer is prepared to furnish program stand Type AZ-4O9O (MI-4056) 
or announce stand Type AZ-4191 (MI-4O58-A). When either of these stands 
is to be used an adapter (1JI-3033) will be required. To mount the adapter 
on the microphone fork, remove the suspension fitting, pass the spindle 
of the adapter through the hole in the yoke and put on the flat washer, 
the spring washer and the clamping nut. If the program stand is to be 
used, screw tho adapter assembly (the flange of which is drilled and
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threaded for thia purpose) to the top of the stand. If the announce stand 
is to be used, remove tho cable clamp from the barrel and the flange 
from the bottom of the adapter, insert the barrel in the hole in the stand 
and fasten it in place by means of the three screws.

(b) CABLE CONNECTIONS - Remove the cover plate of the trans
former housing.

Loosen the two screws in the cable clamp and pass the end of 
the cable through the clamp.

At ono side of the terminal block are mounted four terminals. 
Of these four terminals, the two outside are output terminals. Between 
the two terminals nearer the center is engraved the number 250 (i.e., 
250 ohms). Between each outside terminal and the nearer of each central
ly located terminal is engraved the number 50 (i.e., 50 ohms).

If the microphone is to feed a 250-ohm line, the two small 
jumpers should be placed, ono over the other, across the two centrally 
located (250-ohm) terminals.

If the microphone is to feed a 50-ohm line, ono of the two 
small jumpers is to be placed across each pair of terminals marked 50.

No change is necessary in microphone cable terminal connec
tions.

Solder the ground lead from the cable shield to the cable 
clamp.

The cable is to pass through the slot in the cover plate of 
the transformer housing.

Figure 12 shows the location of the various numbered contacts 
of both plugs and receptacles, and, in conjunction with the schematic wir
ing diagram, will serve to indicate the proper connections of the various 
leads when testing, repairing, or replacing any electrical part.

(c) PHASING - When more than one microphone is used in a 
single pick-up, it is possible that the output of the various microphone 
circuits may not be in phase when fed into a common circuit. The micro
phone circuits include the microphones themselves, microphone pre-ampli
fiers, microphono attenuators (mixers) and the necessary connecting 
lines. The output of the microphone attenuators (mixers) when fed into 
the overall attenuator (mixer) must be in phase, or varying degrees of dis
tortion will result, depending upon the relative placement of the micro
phones. If two microphones are placed close together, the result will 
be practically zero output if their circuits are out of phase at the over
all mixer.

For this reason each unit of all RCA recording equipment is 
carefully wired in accordance with a definite wiring color scheme in 
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order that they will always be in phase when the inter-unit connections 
have been made according to a uniform plan; i.e., where the ”±" connec
tion of ONE microphone is connected to a certain input terminal of its 
pre-amplifier, then tha "±" connection of ALL microphonos must be connec
ted to a corresponding terminal of their respective pre-amplifior and so 
on through the system up to the overall mixing control.

In set-ups in which velocity microphones are used, it is pos
sible to phaso them by turning those out of phase through 180 degrees. 
This is not possible with any pressure operated microphone.

It is particularly important that the phasing problem bo borne 
in mind when inspecting, testing, repairing or replacing any unit or com
ponent thereof, and care be taken to see that the internal connections of 
tho various units arc made strictly in accordance with their lining dia
grams.

7. TECHNIQUE OF VELOCITY MICROPHONE PLACEMENT - The proper placement of 
the microphone is essential in order to realize fully its inherent advan
tages. For this reason, the following instructions should be carefully 
studied, and close attention be given to the results of any special place
ment with a view towards future improvement of the technique. These in
structions can of course only serve as a guido, and a study should be made 
to determine the best microphone placement for each condition.

(a) GENERAL CONSIDERATIONS FOR STAGE SET-UP - The directional 
characteristic and greater sensitivity of this microphone are especially 
important in sound recording for motion pictures. Because of the necessity 
of constructing sound stages for sight as well as sound, the acoustic pro
perties of the set are frequently sacrificed in favor of the scenic pro
perties, whereupon more difficulty is experienced in controlling the ef
fect of undesired echoes and reverberations. Also, because the microphone 
cannot be in the field of view of the cameras, the microphone must be lo
cated farther from tho actors than is the case in a broadcasting studio. 
With the increased distance between the sound source and th» microphone, 
the reverberation, echo and background noise effects are more troublesome. 
Furthermore, there aro always people and machinery in motion on the set 
other than those in the picture and sounds caused by them must not be 
picked up.

Also because of the usually more distant location of the mi
crophone, it is unlikely that the connection of the microphone for voice 
pick-up, as described in section 4, will be used; although it may become 
desirable because of special recording conditions.

Previous to the production of the velocity microphone, it has 
been necessary with other microphones to use microphone baffles, sound con
centrators, acoustic treatment of sets and studios, camera ''blimps,’1 etc. 
Tha use of these devices as aids to the perfect reproduction of sound and 
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picture with the proper illusion of naturalness has not been entirely 
eliminated through ths use of the velocity microphone, but has been great
ly minimized.

As mentioned in section 5, a felt baffle may ba placed so as 
to cut off the "pick-up" of sound from directions opposite to the source 
of desired sound. The microphone, in many cases, may be placed so that 
an imaginary plane coincident with the piano of tho ribbon will pass 
through sources of undesired sound, cithar direct or reflected, and so 
minimize the effects of extraneous or reverberant sound.

The necessity of highly sound-proofed booths and "blimps" is 
evidently reduced if cameras ero operated in positions in the "plane of 
zero sound"; and the degree of sound-proofing necessary for sound originat
ing within the "dead zone" is, of course, dependent upon the reflecting 
surfaces present which may return the undesired sound to the microphone 
from such directions that response may be obtained. A camora, for example, 
may be operated outside of a booth and without a "blimp" if it is placed 
in the plane of zero sound, providing that none of the camera noise is 
returned to the Eicrophono from any other direction by reflecting sur
faces, which condition may be most generally realized in out of door re
cording. See Figure 11.

(b) GENERAL INSTRUCTIONS - The source of sound, speaker, ar
tist or musical instrument, should not be placed closer to the microphone 
than 2 feet and a distance of 3 to 4 feet is to be preferred. At shorter 
distances there is a tendency toward accentuation of low frequencies, 
which may result in making voices sound "boomy." In this respect, the 
use of the velocity microphone differs greatly from that of the conden
ser microphono with which the speaker or soloist has usually worked at 
a distance of 4 to 6 inches.

The placement of a speaker or musical instrument off from 
the center line of the microphone will in no way affect the quality of 
pick-up, but will merely attenuate the direct sound pick-up, thereby rais
ing the ratio of reverberatioir to direct "pick-up".

For ths most satisfactory results, the microphone should not 
be placed closer than 3 feet to any solid reflecting surface. This state
ment is, of course, general and specific conditions may require otherwise.

In order further to eliminate adverse wind effects, it is ad
visable to employ a suitable wind scracn when the microphone is used out- 
of-doors .

The diagrams referred to in tho subsequent paragraphs and the 
discussion concerning them cen only serve to indicate soma of the possible 
placements under particular conditions. Tho final decision as to what con
stitutes the proper placement must rest with someone who is competent to 
judge the quality of the results as reproduced by tha monitor speeker,
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It is recommended that the side of the microphone OPPOSITE 
tho cable entrance bushing, always ba turned toward the source of desired 
sound,

(o) SOLOIST WITH PIANO - Interesting effects may bo obtained 
by changing the angle of the microphone with respect to the piano, thus 
changing tho ratio of reverberation to direct "pick-up". Tho distance 
batwean the soloist end microphone should be determined by tho strength 
of his (or her) voice, and the piano should bo placed accordingly. The 
general arrangement is shorn in Figure 8. Under no conditions should tha 
soloist bo loss than 2 feet from the microphone.

(d) DANC3 ORCHESTRA - The diagram (Figure 9) is solf-sxplana- 
tory, the only precaution necessary being to keep the soloist at least 
2 feet, and preferably 3 feet, from tho microphono.

Due to tha fact that artists cannot work close to the micro
phone, some difficulty may be experienced in obtaining the proper balance 
between the artist and the orchestra. This difficulty can be overcome 
quite satisfactorily by using two microphones, ono to pick up the orches
tra and the other to pick up ths artist. The artist's microphone should 
be located so that its "dead zone" is toward ths orchestra. By properly 
setting tho mixing controls, the level of tho orchestra can be controlled 
so that a satisfactory back-ground accompaniment of music is obtained.

In locating tho microphone with respect to an orchestra, care 
should be taken to avoid reflected "pick-up" from hard surfaced floors. 
Such reflections can be avoided by tho use of carpets or similar material 
on the floor.

(a) LARGE ORCHESTRA - An arrangement for a large orchestra is 
shown in Figuro 10. Two microphones may ba used to advantage for such an 
assembly. See also paragraph (d) above. Tho arrangement shown in Figure 
10 was used successfully in the RCA recording studios in Camden, N.J. 
It must be borne in mind, however, that this arrangement will not neces
sarily be tho bost in all studios because of differences in their acoustic 
properties, Changes in this arrangement should not need to bo very exten
sive in order to give excellent results.

(f) "LONG SHOT" AND "CLOSE-UP" SOUND - The nearer a micro
phono may be placed to the subject within the limits of the foregoing 
paragraphs, the core natural will be the quality of recorded sound, 
This statement is made without regard to "long-shot" sound which is de
liberately made poorer in order to produce tha desired match between pic
ture and sound. An indefinable quality of "presence" is ths principle 
difference bsween "long-shot" and "close-up" sound and this quality is 
rapidly lost as tho microphone is moved farther from tho subject-« In 
many cases, two cameras are trained on the subject simultaneously and at 
least that portion of the sound used with the close-up picture should 
have "prosenca" to match the picture. Tho increased field of view of 
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the long-shot camera precludes the possibility of placing a microphone 
closo enough to the subject to give the desired close-up sound except 
through the use of the velocity microphone and by taking full advantage 
of its diroctional characteristics and increased sensitivity.

(g) UNI-DIRECTIONAL PICK-UP - Should it be found desirable 
to utilize pick-up from but one direction, pick-up from the opposite 
direction may be made ineffective by placing a baffle or shield of heavy 
sound absorbing material, such as felt, approximately 3 feet from tho 
microphone on the side from which the sound is to be blocked. Tho felt 
should be approximately 6 to 10 feet square.

(h) BI-DIRECTIONAL PICK-UP - The bi-directional characteris
tic of the microphone cay be used to its fullest advantage in some cases 
by grouping the artists about the microphone at such positions that 
their voice levels match to form the desired composite.

When the microphone is used by a speaker located at a table 
or desk, tho microphono should be so placed that it picks up direct sound 
from the speaker rather than reflected sound from the surface of tho 
table, desk or manuscript.

In most cases of this sort, it is necessary to conceal the 
microphone.

8. OPERATION. - In general, the microphone will operate satisfactorily 
and require very littls attention. It should give the normal output 
listed in section 3.

The microphone may also bo mounted on a program or floor 
stand (HI-4056) or on an announce or desk stand (MI-4058-A). An adaptor 
(HI-3033) is required when using either type of stand. The program or 
floor stand is adjustable as to height. The center of the velocity mi
crophone may ho located at any height from 56 to 81 inches above the 
floor. In order to raise or lower the stand, the vortical column clamp
ing screw should first bo loosened. If it is desired to raise the micro
phone, all that is necessary is to lift it to the desired point end 
there it will lock itself automatically. Usually, it will remain fixed 
at this position unless there is vibration or the microphone and stand 
ere moved around. This movement may cause the stand to slide slowly down
ward. The clamping screw is provided in order to prevent this. However, 
if the microphone does not tend to creep, then it is not necessary to 
uso the clamping screw. When it is desired to lower the microphone 
stand, the clamping screw should first be loosened, then the inner tube 
of the microphone stand should be raised slightly while pressing the 
sliding column latch which projects at tho side of the locking device. 
This will release the lock and allow the microphone to be lowered to 
the desired position, at which point the latch should be released and 
the stand will automatically lock itsolf. Thon tho clamping screw may 
be tightened if desired.
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It is not recommended that the customer attempt to repair 
tho microphone, but, rather that it be returned to the RCA Manufacturing 
Company, Inc. for repair. This may bo dono by writing to tha RCA 
Manufacturing Company, Inc. for a "RETURNED APPARATUS" tag and "REPORT 
BLANK." Before doing this, however, make absolutely certain that tho 
trouble is in the microphone and not elsewhere in tho circuit.

9. LIST OF PARTS AND ACCESSORIES.- —

ACCESSORIES

Description Type Stock No.

Velocity Microphone (with Suspension Fitting) .... MI-3027
(see Figure 1)

Program Stand (soo Figuro 2) ................................................. , . AZ-4090 MI-4056

Announce (Desk Typo) Stand (see Figure 4) ......................... 112-4191 UI-4O58-A

Adapter, for Program and Announce Stands (see Figuro 3) HI-3033
(or 16831)

Suspension Fitting (for MI-3O15-B) ....................................... DP-4212-A MI-4071-A

Cable and Plug (18-inch cable with
a Cannon Type P3-CG-12 plug) ................................................. MI-305S

"Cable (2-conductor, shielded extension cable) . . . . MI-62

Flush Type Wall Receptacle (see Figuro 12)........................ .... Cannon
Typo P3-13 MI-4622

Surface Type Wall Receptacle (see Figure 12) ........................ Cannon
Type P3-17 HI-4621

Flush Typo Wall Receptacle (see Figure 12)...................................Cannon
Type P3-35 LÍI-4625

Female Cord Connector (soe Figure 12) ....................................... Cannon
Type P3-CG-11 tUI-4620 

ÍÍÍI-462O-A

Male Cord Connector (see Figuro 12)................................................. Cannon
Type P3-CG-12 +MI-4630

MH-4630-A

NOTES:- *Length of cable must be specified when ordering

+Aluminum, Bronze finish.
^Aluminum, Natural finish.
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REPLACEMENT PARTS

Description Stock No,

Microphone Screen ............................................................................................................... 16825

Swivel Clamping Nut........................................................................................................ 16826

dasher - Used under swivel clamping nut.......................................................... 16827

Transformer - Microphone Output Transformer . . . Type RT-435 . . 16828
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FIGURE I— MI-3027 VELOCITY
MICROPHONE SUSPENDED

FIGURE 3—CLOSE-UP OF MICROPHONE 
ON PROGRAM STAND, 

SHOWING CUSHION ADAPTER
FIGURE 4—MICROPHONE ON ANNOUNCE 

(OR DESK) STAND.
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P‘ LOSS IN DB BELOW RESPONSE OBTAINED ALONG 
AXIS NORMAL TO PLANE OF RIBBON.

a ■ ANGULAR POSITION IN DEGREES OF SOURCE OF 
SOUND WITH RESPECT TO AXIS NORMAL TO 
PLANE OF RIBBON.

FIGURE ? —DIRECTIONAL CHARACTERISTICS OF VELOCITY MICROPHONE
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LEGEND
D Director
M 2 Felocily Microphones

Fl 8 First Fiolins
F2 6 Second Fiolins
F3 4 Fiolas
F4 4 'Cellos
F5 3 String Bass
F 3 Flutes
Ob 3 Oboes
Bl 2 Harps
H2 8 French Horns

C 4 Clarinets
B 3 Bassoons
Tl 3 Trumpets
T2 2 Tympani and Traps
T3 4 Trombones 
T4 1 Tuba

Total—58 Musicians

FIGURE 10-MICROPHONE AND 

ORCHESTRA SET-UP FOR 
SYMPHONY ORCHESTRA

FIGURE II -CAMERA LOCATION WITH 
RESPECT TO MICROPHONE

ID-19042
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OPERATING INSTRUCTIONS
FOR

UNI-DIRECTIONAL MICROPHONE 
TYPE 77-A 

(MI-4040B)

PART 1 DESCRIPTION

i. Introduction. — The RCA Type 77-A uni
directional microphone is an entirely new type of 
sound pick-up device—a microphone with a directional 
pick-up pattern wholly different from that of any 
other microphone. While it resembles the velocity 
microphone in appearance and construction, and is. in 
fact, evolved from research and development work on 
the latter, the RCA Type 77-A uni-directional micro
phone combines the principles of velocity and pressure 
operation. For this reason, it possesses in a surprising 
degree the best features of each and overcomes the dis
advantages inherent in both. In view of the fact that 
the unit is designed to pick up sound arriving from one 
direction—or, more accurately, from one side—while 
almost completely rejecting sound from the other side, 
it is admirably adapted to studio pick-up, public address 
and sound reenforcement applications.

Instead of a diaphragm (in the commonly accepted 
meaning of the word), the uni-directional microphone 
contains a thin metallic ribbon suspended between the 
poles of a permanent magnet with its length perpen
dicular to, and its width in the plane of, the magnetic 
lines of force. The ribbon is rigidly clamped at the 
center, as well as at the top and the bottom. The lower 
half is open front and back and operated as a regular 
velocity microphone. In order to make the upper half 
of the ribbon operate as a pressure microphone, it is, 
of course, necessary that the rear of this section of the 
ribbon be enclosed. At the same time it is not possible 
just to block this section off, as such a contrivance 
would result in a response increasing with the fre
quency. Rather, it is necessary to present an acoustic 
impedance to the hack part of the ribbon. An infinitely 
long tube would be the ideal impedance; but this, of 
course, is impossible. Instead, an ingenious labyrinth, 
which gives practically the same effect, is used. While 
this labyrinth has a finite length, the desired damping 
of reflection is obtained by filling it very loosely with 
sound-absorbing material. The result is that the upper 
half of the ribbon becomes an efficient pressure-operated 
microphone.

The vibration of each part of the ribbon is in exact 
accordance with the sound vibrations and. occurring as 
it does within the magnetic field, sets up corresponding 
alternating electric potentials across the primary of its 
associated transformer. Since the two microphones (i. e., 
the velocity-operated section and the pressure-operated 
section of the Type 77-A microphone) arc a part of 
the same ribbon, the voltages developed in the two sec
tions are, of course, in series, and the output level is 

obtained from the ends of the ribbon in essentially the 
same manner as in the case of the velocity microphone.

2. Ih-wriplion. The uni-directional microphone 
shown in Figure 1 consists of a microphone unit 
mounted in a horizontal swivel on the top of a pro
gram stand. “Aiming'' is accomplished partially by 
means of this swivel and partially by rotating the ver
tical column of the program stand. The transmitter is 
enclosed within a circular, perforated metal casing, so 
designed as to conform to the circular construction of 
the labyrinth, which occupies the lower part of the unit.

The labyrinth consists of a scries of circular sections, 
the interior of each section having a spiral partition, an 
opening at the beginning or the end of which communi
cates with the beginning or the end, respectively, of the 
section of the labyrinth that immediately precedes or 
immediately follows it. The sections occupying the 
upper part of the labyrinth are so designed as to pro
vide a cavity to accommodate the line coupling trans
former, which thus forms a part of the microphone 
unit.

Figure I—Close-up of Microphone on 
Program Slant!
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TYPE 77-A UNI DIRECTIONAL MICROPHONE

Figure 2—Development of Directional Pattern

1 he Type 77-A microphone unit is supported in a 
mounting yoke (containing rhe aforementioned hori
zontal swivel), which permits it to he tilted as desired. 
This mounting yoke is supplied with a threaded stand 
flange to fit a standard Type AZ-4090 program type 
microphone stand. A suspension mounting (Type UP- 
4212-A) is supplied to permit the suspension of the 
unit overhead when desired.

The microphone program stand (Type AZ-4090) is 
of the adjustable single vertical column type with a 
three-point base. The height of the transmitter may 
he adjusted to maximum and minimum heights of 8+ 
inches and 59 inches respectively.

3. Sensitivity. — With an input sound pressure of 
10 dynes per square centimeter perpendiculai to the 
plane of the ribbon, the Type 77-A uni directional 
microphone will deliver 317 microvolts across a 250- 
ohm load, which is equivalent to an output level of 
-75 db. as compared with a zero level of 12.5 milli
watts, or -72 db. as compared with a zero level of 6 
milliwatts.

On an open circuit basis of measurement, i. e.. with 
an input of 1 dyne per square centimeter (1 bar) per
pendicular to the ribbon, the output of the micro
phone on open circuit is the equivalent of -89 db. with 
reference to a zero level of 12.5 milliwatts.

I. Quality of Response.— 1 he operating range of 
the microphone extends from 60 cycles to 10,000 cycles. 
W hen the microphone is located less than 2 feet from 
the source of sound the low frequency response is in
creased somewhat. and when operated at a greater dis
tance (up to 4 feet) the low frequency response is 
slightly attenuated. Beyond the 4-foot operating dis
tance the response characteristic is unchanged by change
in the operating distance. The frequence response is 
essentially unchanged by the direction of the incident 
sound over an angle of 150 degrees at the front of the 
microphone.

5. Directional Characteristics. -One of the most 
important characteristics of the Type 77-A microphone 
is its uni-directional property. On the front, or oper
ating side, of the microphone the response is very uni
form. while at the rear of the microphone sounds are 
attenuated an average of 20 db.. thus giving a 10-to-l 

ratio of desired to undesired pick-up. Sound waves 
originating in front and along an axis perpendicular to 
the plane of the ribbon will, naturally, have the maxi
mum effect

The outstanding advantage of the Type 77-A micro
phone is derived from the fact that the unit combines 
the action of a velocity-operated and a pressure-operated 
microphone and results from the manner in which the 
velocity-operated and the pressure-operated parts of the 
ribbon add together.

Without going into mathematical expressions for 
these voltages, it is possible to obtain a picture of the 
action from a consideration of the three patterns shown 
in Figure 2. In this illustration (a) is the directional 
pattern of a velocity microphone, (b) is the directional 
pattern of a pressure microphone. While these figures 
are the theoretical or idealized patterns, they corre
spond, for ribbon microphones, quite closely to actual 
measu red characteristics.

W hen these patterns arc added, the forward lobe of 
the figure-8 pattern adds to the circular pattern, while 
the rear lobe, which is 180 degrees out of phase, op
poses. 1 he result is the same as that obtained when 
the signals of a vertical antenna and a loop antenna 
are added; vit.. a cardioid of revolution, as shown at 
(e). In practice, the actual measured response of the

^^-A uni-directional microphone, as shown in 
Figure 3. approaches this cardioid very closely. For all 
frequencies up to 6,000 cycles the cancellation is very 
good. At higher frequencies a small "tail” occurs be
cause of the slight phase displacement that begins to 
become noticeable in this range.

It is at once apparent that the uni directional charac
teristic is of considerable value in the solution of some 
of the difficulties encountered in reverberant locations 
by the reduction of the effect of undesired sound reflec
tions. and the increased possibilities of obtaining better 
balance, clarity, naturalness and selectivity in sound 
pick-up. Extraneous direct or reflected sounds ap
proaching the microphone from side directions and 
from the rear will have little or no effect and there-

Figure 3—C.ardioitl Pattern of Microphone
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TYPE 77 A UNI DIRECTIONAL MICROPHONE 5

Figure 4—Schematic Wiring Diagram of Microphone

fore background noises anil reflected sounds in the 
broadcast are considerably reduced, which increases, by 
comparison, the quality of direct sounds reproduced. 
The amount of sound-proofing necessary for sound 
originating within the “dead zone" can Ire greatly re
duced—and. in many cases, “dead end” construction 
can he entirely eliminated.

For the same allowable reverberation pick-up the 
operating range of the uni-directional microphone is 
approximately 1.73 times greater than a non-directional 
microphone having the same sensitivity.

When used for public address and sound reentorce- 
ment purposes the directional characteristic is of con
siderable value in reducing feed-back effects between 
the microphone and the loudspeaker.

Sound concentrators and baffles used with condensei 
microphones are unnecessary with and inapplicable to 
the uni-directional microphone because of the funda
mental difference in the principle of its operation. The 
transmitter must be used in free space where the flow 
of air particles is unimpeded. “Pick-up'' from the rear 
of the microphone is eliminated by the design and con
struction of the unit.

PAKT IL —OPERATION
ft. Microphone Assembly. 1 he 1 ype 77-A uni

directional microphone is shipped with the stand flange 
attached by means ot three screws to the microphone 
mounting yoke. The suspension fitting is shipped in an 
envelope in the box with the microphone unit.

(a) Stand Mounting.— If it is desired to mount the 
microphone unit on a program stand, it is necessary 
merely to screw the microphone (using the stand 
flange) securely to the stand column. See Section 9. 
List of Parts and Accessories, for the type of stand 
recommended for this purpose.

(h) Suspension Mounting.—If it is desired to sus
pend the microphone overhead, the stand flange must 
be removed from the microphone mounting yoke and 
replaced with the suspension fitting, which contains the 
eyelets for cord attachment. The fitting must be at
tached securely to the yoke by means of the three 
screws formerly used for mounting the stand flange.

NOTE. When the microphone is suspended see 
that its weight is carried on the suspen
sion fitting, with no strain on the cable.

(i ) Cable Connections.—The microphone is shipped 
connected for 250-ohm output. Transformer connec
tions for 5()-ohm output are shown in Figure 4. The 
transformer taps and terminal board are rendered acces
sible for inspection or service by taking out the three 
screws located about the microphone screen mounting 
flange and removing the screen.

(d) I’hasing.— When more than one microphone is 
used in a single pick-up. it is possible that the output 
of the various microphone circuits may not be in phase 
when fed into a common circuit. The microphone cir
cuits include the microphones themselves, microphone 
pre-amplifiers, microphone attenuators (mixers) and 
the necessary connecting lines. The output of the mi
crophone attenuators (mixers) when fed into the over
all attenuator (mixer) must be in phase, or varying 
degrees of distortion will result, depending on the rela
tive placement of the microphones. If two microphones 
are placed close together, the result will be practically 
zero output if their circuits arc out of phase at the 
overall mixer.

To check the phasing of two or more microphones 
connected in a single pick-up, place the units close to
gether. two at a time, with the attenuators (mixers) 
turned to the off position. Turn on the attenuator of 
one microphone to some arbitrary position where the 
output will be distinctly audible or register definitely 
on the volume indicator meter, if such a device is used. 
Talk into the microphone and note the output volume. 
Now. without disturbing the setting of the attenuator 
of the microphone just used, turn on the attenuator of 
the second microphone to the same setting. Talk into 
the two microphones and note the result. If there is 
an increase in volume, the microphones are in phase. 
If there is a decrease in volume, remove the screen of 
one microphone and reverse the connections nt the 
microphone cable terminal board. If more than two 
microphones are employed, using one microphone as a 
reference, check the other units against it. one at a 
time, in the manner outlined above. If any are found 
to be out of phase, reverse the cable connections, at the 
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6 TYPE 77-A UNIDIRECTIONAL MICROPHONE

microphone cable terminal board, of the lesser number 
of microphones necessary to bring all the units into 
phase. A thirty-foot cable is furnished as part of the 
microphone equipment. The microphone plug must be 
furnished by the customer. For microphone connec
tions refer to Figure 4, Schematic Wiring Diagram.

7. Technique of Uni-Direetionul Microphone 
Placement.—The proper placement of tbc microphone 
is essential in order to realize fully its inherent advan
tages. bor this reason, the following instructions should 
be carefully studied, and close attention should be given 
to the results of any special placement, with a view 
toward future improvement of technique. These in
structions can, of course, serve only as a guide, and a 
study should be made to determine the best microphone 
placement for each condition.

(a) General.—The Type 77-A uni-directional mi
crophone has a pick-up angle of approximately 150 
degrees. The source of sound, speaker, announcer, 
actor or musical instrument, should not be placed 
closer to the microphone than 2 feet, and a distance 
of from 3 to 4 feet is to be preferred. At shorter dis
tances there is a tendency toward accentuation of low 
frequencies, which may result in making voices sound 
"boomy.” In this respect the use of the uni-directional 
microphone differs greatly from that of the condenser 
microphone, with which the soloist usually works at a 
distance of from 4 to 6 inches. As a point of useful 
information, it may be mentioned here that the uni
directional microphone may be used as a close-talking 
microphone by talking in the plane of the ribbon. In 
this position, only the pressure-operated part of the 
ribbon is used.

I he placement of a speaker or musical instrument 
off from the center line of the microphone will in no 
way affect the quality of pick-up. but will merely 
attenuate the direct sound pick-up, thereby raising the 
ratio of reverberation to direct pick-up.

'I he microphone is uni-directional. Speakers, instru
ments or players may be placed on the operating side 
of the microphone only. The diagrams ( Figures 5, 6. 
7 and 9) will serve as examples which arise from the 
uni-directional characteristic.

bor most satisfactory results, the microphone should 
not be placed closer than 3 feet to any solid reflecting 
surface. This statement is, of course, general and spe
cific conditions may require otherwise.

The diagrams referred to in the subsequent para
graphs and the discussion concerning them can only 
serve to indicate some of the possible placements under 
particular conditions. The final decision as to what 
constitutes the proper placement must rest with some
one who is competent to judge the quality of the re
sults as reproduced by the monitor speaker.

(b) Soloist with Piano. Interesting effects may be 
obtained by changing the angle of the microphone with 
respect to the piano, thus changing the ratio of rever
beration to direct pick-up. The distance between the 
soloist and the microphone should be determined by 
the strength of his (or her) voice, and the piano 
should be placed accordingly. The general arrange
ment is shown in Figure 5. Under no condition should 
the soloist be less than 2 feet from the microphone.

(c) Stage Plays.—In the case of stage plays and 
those pick-ups of the type that occur in the case of 
auditorium-type studios, where a sizable audience is 
present—and in remote pick-ups at theatres, night 
clubs and the like, where audience noise presents a 
serious problem, the use of the uni-directional micro
phone possesses a distinct advantage. By placing the 
microphone with its dead-side toward the audience 
and close to the footlights, or in an equivalent posi
tion. the 20 db. discrimination w ill provide the desired 
attenuation of audience noise, while the broad pick-up 
angle—useful through nearly 150 degrees—will afford 
pick-up of the whole stage, or that part of the studio 
where the artists are located. See Figure 6.

fd) Dance Orchestra.—The set-up for dance or
chestra is similar to that just outlined for stage plays, 
the dead-side of the uni-directional microphone being 
toward the dance floor. I he diagram (Figure 7) is 
self-explanatory, the only precaution necessary being 
to keep the soloist at least 2 feet, and preferably 3 feet, 
from the microphone.

In locating the microphone with respect to an or
chestra, care should be taken to avoid reflected pick-up

Figure 5—Soloist u-ith Piano Figure 6—Plays
l ARIDI S MICROPHONE ARRANGEMENTS

Figure ~—Hance Orchestra
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TYPE 77-A UNI-DIRECTIONAL MICROPHONE

from hard surfaced floors. Such reflections can be 
avoided by the use of carpets or similar material on 
the floor.

(e) Large Orchestra. An arrangement for a large 
symphony orchestra is shown in Figure 9. It is to be 
noted that the wide angle of coverage (150 degrees) 
of the uni-directional microphone will permit a satis
factory pick-up in many cases, such as that shown, with 
but one microphone. It must be borne in mind, how
ever, that the physical proportions and acoustic proper
ties of the studio have a direct bearing on the arrange
ment of the orchestra and the placement of the micro
phone. Where space considerations do not govern, 
changes from the arrangement shown should not neces
sarily be very extensive in order to give excellent re
sults under the usual acoustic conditions.

(f) Public dddress.— For public address use the 
microphone can usually be placed near the loud
speakers (within 3 or 4 feet). It is important to see 
that the dead-side of the microphone is toward the 
loudspeaker system—more specifically, the microphone 
should not be placed in front or directly behind the 
loudspeakers -to prevent acoustic feedback. If the 
speaker must have latitude of movement on the stage, 
it may be necessary to have a microphone installed at 
each side to obtain satisfactory pick-up.

(g) Sound Reenforcing.—Microphones used for this 
purpose must generally be concealed and may be suc
cessfully operated in the wings, flys, etc., or at the 
front of the stage, where some simple method may be 
devised for their concealment. Such a system usually 
requires the use of a number of microphones and their 
detailed location is largely determined by their exact 
use, the constructional details of the stage and other 
conditions so numerous as to preclude any definite state
ment of rules or methods of application. The uni
directional feature of the microphones may be utilized 
to great advantage in eliminating undesirable noise 
emanating from the audience area. It is also to be 
noted that, because of the wide pick-up angle of the 
uni-directional microphone, fewer units of this type 
than of any other will be required for proper coverage.

8. Operation. — In general, the microphone will 
operate satisfactorily and require very little attention. 
It should give the normal output listed in Section 3.

The microphone may be suspended or it may Ire 
mounted on a program or floor stand. This stand is 
adjustable as to height. The center of the uni-direc
tional microphone may be located at any height from 
59 to 84 inches above the floor. In order to raise or 
lower the stand, the vertical column clamping screw 
should first be loosened. If it is desired to raise the 
microphone, all that is necessary is to lift it to the 
desired point and there it will lock itself automatically. 
Usually it will remain fixed at this position unless 
there is vibration or the microphone and stand arc 
moved around. This moving may cause the stand to 
slide slowly downward. The clamping screw is pro
vided in order to prevent this. However, if the micro
phone docs not tend to creep, it is not necessary to use
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Figure 8—Plugs and Receptacles
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the damping screw. When it is desired to lower the 
microphone stand, the clamping screw should first be 
loosened, then the inner tube of the microphone stand 
should be raised slightly while pressing the sliding 
column latch which projects at the side of the locking 
device. This will release the tock and allow the micro
phone to be lowered to the desired position, at which 
point the latch should be released and the stand will
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8 TYPE 77-A UNI DIRECTIONAL MICROPHONE

D Director 
.1/ M icrophune

B 4 Bassoons
C 4 Clarinets

F 4 Finies
Hl 2 Harps
H2 S French Horns
Ob 3 Oboe:
T1 3 Trumpets

LEGEND
12 2 Timpani orni Traps
T3 4 Tromboncs
T4 1 Tuba
IT 12 First Fu/tins
F2 II) Secund Fiolins

FS S Fiotas
1'4 6 ’Faillis
T\‘ 4 String Bast

Total îô Musiciaits

Figure 9—Microphone and Orchestra Arrangement. fur Symphony Orchestra

automatically lock itself. Then the clamping screw 
may be tightened if desired.

It is not recommended that the customer attempt to 
repair the microphone, but, rather, that it be returned 
to the RCA Manufacturing Company-, Inc., lor repair.

This may be done by’ writing to the RCA Manufac
turing Company, Inc., for a "RETURNED AP 
PA R ATUS” tag and "REPORT BLANK.” Before 
doing this, however, make absolutely certain that the 
trouble is in the microphone and not elsewhere in the 
circuit.

9. List of Parts and Accessories.—
Description Type Sluck No.

Uni-Directional Microphone........ ..........................................  ........... .. 77-A MI-4O4O-B
Program Stand.......................................................................................................... AZ4090 MI 4056
Suspension Fitting................................................. ...................................................... UP4212-A MI-4071-A
Stand Flange................................................................................................................... 16857
Microphone Screen Assembly........................................................................... 17156
Swivel Clamping Nut........... ......................................................................................... 16478
Washer (used under Swivel Clamping Nut)........................................... ................. 16827
Microphone Cable................. ............................................................. . M 1462*
Microphone Plug............................................................................................................. Camion MI-4630

. jyp« P3-CG-12
Female Cord Connector........................................... .. ............................................... Cannon All-4620

Type P3-CG-U
Flush Type Wall Receptacle............................................. .......................................... Cannon M1-4622

Type P3 T3
Surface Type Wall Receptacle...................................................................................... Cannon MI-4621

Type P3H7 
Flush Type Wall Receptacle......................................... .............................................. Cannon MI-4625

Type P3-35
* Length of cable must be specified when ordering.

IB 2383» 1
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UNI-DIRECTIONAL microphoneTYPE 77-BMI-4042
DESCRIPTION

The Uni-Directional Microphone consists of two different ribbon type micro
phones operating in a common airgap. One of the units is responsive to the 
pressure gradient of the sound wave, and is commonly called a velocity mi
crophone. The other unit responds to the pressure in the sound wave. The 
outputs of the two microphones are connected in series and the resultant 
vector addition of the generated voltages produces a directional character
istic as shown in Figure i (c ). Characteristics of the velocity section and 
of the pressure section are shown at "a" and "b” respectively. The construc
tion of the velocity section follows the conventional arrangement. The 
pressure operated section is open on one side and terminated on the other in 
a folded tube packed with sound absorbing material. This arrangement pro
duces a pressure operated microphone which is essentially resistance con
trolled over the range. This feature is necessary in this type of microphone 
since both the phase and magnitude of the output voltages of both sections 
must maintain a correct relation over the entire operating range,

The ribbon and magnet assembly is enclosed in the perforated housing at the 
top of the assembly. This screen serves the triple purpose of providing 
wind screening, protection against dust and mechanical injury. The folded 
tube associated with the pressure section is contained in the cylindrical 
body part of the microphone, and the impedance matching transformer is lo
cated in the hemispherical shell at the bottom of the microphone.

The cushion mounting is threaded to fit any of the microphone stands having 
a 1/2-inch pipe thread. Removal of the cushion mounting will allow the 
microphone to be used with stands having a 1/8-inch pipe thread.

SENSITIVITY - With an input sound pressure of 10 dynes per sq.cm., the out
put on the axis of maximum response will be 1070 x io-^ volts open circuit 
across the 250 ohm terminals. Using this voltage value, the output levels 
will be as follows: -61 db with reference to 6 mw zero level and -64 db 
with reference to 12,5 mw zero level. If the microphone is operated into 
a 250 ohm load, these levels should be dropped by 6 db.

RESPONSE CHARACTERISTICS - The operating range of the microphone extends from 
50 cycles'to 10,000 cycles. When the microphone is located less than two feet 
from the source of sound, the lew frequency response will be somewhat increa^M 
though to a much smaller extent than experienced with a velocity microphone. 
Beyond three feet, the variation becomes negligible. The frequency response 
is essentially unchanged by the direction of the incident sound over an angle 
of 150 degrees at the front of the microphone.

DIRECTIONAL CHARACTERISTICS - One of the most important characteristics of
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the Type 77-A microphone is its uni-directional property. On the front, or 
operating side, of the microphone the response is very uniform, while at the 
rear of the microphone sounds are attenuated an average of 14-20 db, thus 
giving approximately a 10-to-i ratio of desired to undesired pick-up. bound 
waves originating in front and along an axis perpendicular to the plane of 
the ribbon will, naturally, have the maximum effect.

The actual measured response of the uni-directional microphone, as shown in 
Figure 2, approaches a cardioid very closely. For all frequencies up to 4,000 
cycles the cancellation is very good. At higher frequencies a small "tail" 
occurs because of the slight phase displacement that begins to become notice
able in this range.

For the same allowable reverberation pick-up, the operating range of the 
uni-directional microphone is approximately 1.73 times greater than a non- 
directional microphone having the same sensitivity.

ASSEMBLY
MOUNTING - As previously mentioned, the microphone may be used with stands 
having either a 1/2-inch pipe thread or 1/8—inch pipe thread, by removing 
the cushion mounting.

CABLE CONNECTIONS - The microphone is shipped connected for 250 ohms out
put. Transformer connections for 50 ohm output arc shown in Figure 3. The 
terminal board is made accessible by removing the hemispherical bottom 
shell.

TRANSFORMEE CONNECTIONS - By removing the screws in the transformer primary 
lugs and rotating the assembly to the points indicated and reassembling the 
screws, the microphone may be converted to either a pressure or velocity mi
crophone with an attendant loss of 3 db in sensitivity and no change in out
put impedance.

PHASING - When the output of two or more microphones are fed into a common 
mixing circuit, it is important that their respective output currents be in 
phase with relation to each other; otherwise, they will cancel each other, 
resulting in a reduction in output instead of a gain.

To check the phasing of two microphones or more, first turn their respective 
attenuators to zero. Place two microphones side by side and adjust the at
tenuator of one, while speaking into the microphone, to a normal output level 
as indicated by a volume indicator, if one is available; otherwise,note the 
volume level from the speakers, by ear. Next turn up the attenuator of the 
second microphone to approximately the same position as the first and note 
whether the output level increases or diminishes. If it increases, the two 
microphones are in phase; if it decreases, the two microphones are out of 
phase. If the microphones are out of phase, remove the screen cover of one 
microphone and reverse the cable connections at the terminals.

If more than two microphones are to be used in the same mixing circuit, the 
phasing test should be repeated with each microphone, using the first micro-

2
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phone as a reference for each of the others. After each microphone is phased, 
its attenuator should, be returned to zero so that it will not affect the test
ing of the next microphone. When more than two microphones are being phased, 
it is a pretty good idea to check the phasing of all of the microphones before 
changing the connections of any, then reverse the connections of the minority 
group to save unnecessary labor.

REPLACING RIBBONS - It is not recommended that the customer attempt repairs 
other than the replacement of screens, transformers and mounting parts. For 
new ribbons, etc., it is recommended that the unit be returned to the RCA 
Manufacturing Company for repair.

This may be done by writing to the RCA Manufacturing Company, Inc., for a 
"RETURNED APPARATUS" tag and "REPORT BLANK". Before doing this, however, 
make absolutely certain that the trouble is in the microphone and not else
where in the circuit.

PARTS LIST 38-16-9

Description Type Stock No.

Uni-Directional Microphone 77-B MI-4042
Program Stand A2-4og0 MI-4056
Program Stand (Chrome and Black) go-A
Light Program Stand (Chrome and Black) 
Boom Stand 90 -B

MI-4068-A

Portable Microphone Stand 
Microphone Screens

59 -A
18225

Output Transformer 18226
Cushion Assembly 18227
Fork 18228
Clamping Nut 
Cushion Washer
Cushion Washer 18229
Clamping Vias her
Microphone Cable MI-59
Microphone Plug E3-CG-12 MI-4630
Female Cord Connector P3-CG-11 MI-4620
Flush Type Wall Receptacle P3-13 MI-4622
Surface Wall Receptacle P3-17 MI-4621
Flush Wall Receptacle (in switch plate) MI-4625

3
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FIGURE 2 - CARDIOID PATTERN OF
FIGURE i - DEVELOPMENT OF
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FIGURE 3 - MICROPHONE CIRCUIT 
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AERODYNAMIC MICROPHONE
MI-6226-D MI-6226-G MI-6228-D
MI-6226-E Ml-6228-8 MI-6228-EDESCRIPTION

The Aerodynamic Microphone is of the pressure operated type and is designed 
lor use with public address systemsf amateur radio transmitters, and the 
like, where an inexpensive yet efficient microphone is desirable. The 
Aerodynamic Microphone is extremely compact ana of modern design. It is 
relatively insensitive to mechanical shock and wind disturbances. It is 
weather resistant but not waterproof, and will withstand exposure to mois
ture or rain, but will not withstand immersion or the equivalent.

SENSITIVITY - With an input sound pressure of 10 dynes per square cm.,
the following output levels will be obtained.

Output in volts - 6ro X 1 O“6 , open circuit. 25o-ohm terminals
Output in volts = 8250 X 10^, open circuit, 40,000-ohm terminals

-68 db 12.5 inw zero level
-65 db 6 iriw zero level
-57 db 1 mw zero level

If the microphone is operated into a matched load, these levels should be 
lowered by 6 db.

RESPONSE CHARACTERISTICS - The operating range of the MI-6226-b and the 
MI-6228-B extends from 100 to 8000 cycles. The range of the M1-6226^E and 
the M1-6226*G and that of the MI-6228-D and the MI-6228-E has been restricted. 
These latter microphones are intended for work in reverberant locations where 
the noise level is very high. The shape of the response curve is affected 
only very slightly by proximity to the source of sound. The angle of 
coverage varies approximately as follows: Below 2000 cycles the micro
phone is practically non-directional; at 4500 cycles the average coverage 
is about 180 degrees and at 7000 cycles about 90 degrees.

IMPEDANCE - The output impedance of the Ml-6226 series is 250 ohms ana 
that of the Ml-6228 is 40,000 ohms. The MI-6226 series may be used with 
any amplifier designed to operate from a 250 ohm source, and having a gain 
of 100 db or over. A typical amplifier is the Type PG—1 iq. Public Address 
Amplifier. The Ml-6228 series may be used with any amplifier system having 
an input impedance of 40,000 ohms or over.

MOUNTING - The Aerodynamic Microphone is supplied with a 1/8-inch straight 
pipe female thread foi mounting purposes. An adapter Ml-6229 is supplied 
so that the microphone may be used with stands having a 5/8-27 thread.OPERATION
The technique of the RCA Aerodynamic Microphone is similar to that employed 
with any other microphone of the pressure-operated type.

Phasing - When more than one microphone is used in a single pickup, it is
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possible that the microphone circuits may not be in phase when fed into a 
common circuit. Provided that the microphone case has not been opened and 
the internal connections of the microphone disturbed, two or more micro
phones should be in phase when the cable leads ol each microphone are con
nected in parallel, with the black leads connected together at the same 
amplifier input terminal and the white leads connected, together at the same 
amplifier input terminal.

To check the phasing of two or more microphonest connect one microphone to 
the amplifier input, set the amplifier volume control at some arbitrary 
point where the amplifier output is distinctly audible and note the result. 
Without disturbing the volume control setting, connect the second micro
phone in parallel with the first, place the two microphones together and 
talk into them. If there is a decrease in volume, reverse the connection 
of one ol the microphone cables at the amplifier input terminals.MAINTENANCE
Transformer or Cable Replacement - Lader normal operating conditions 
no difficulty should be experienced with the Aerodynamic Microphone. Excepting 
for the replacement of the microphone transformer or the microphone cable* 
it is not recommended that the customer attempt to repair the microphone, 
but, rather, that it be returned to the RCA Manufacturing Company, lac., 
for repair. This may be done Dy writing the RCA Manufacturing Company, 
Inc., Camden, N.J,, for a "Returned Apparatus" tag and "Report Blank". Be
fore doing this, however, make absolutely certain that the trouble is in the 
microphone and not elsewhere in the circuit.

To open the microphone case for transformer or cable replacement, proceed 
as follows:

•a I Take out the two retaining screws in the front cover screen of the 
microphone and remove the cover screen.

(b) Loosen the ¿land nut through which tne microphone cable passes into the 
microphone case.

(c ) Lift the transmitter unit and the transformer from the microphone case.

(d) Unsolder the necessary connections at the transformer ana make the re
quired replacement, making sure that the connections are restored in their 
original order.

LIST OF PARTS AND ACCESSORIES

Description Stock ho.

Aerodynamic Microphone - with to feet of cable but less plug - MI-6226-D
250 ohms output,

Aerodynamic Microphone - same as above except response range 
1imited.

Aerodynamic Microphone - same as above except response range 
limited.,

MI-6226-E

MI-6226-G
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Descri pli an Stock No.

Aerodynamic Microphone - with 30 feet of cable dut leas plug - MI-0228-B
il0-000 ùilEllS output.

Aerodynamic Microphone saw as above except response range MI-6228-D 
]imitea.

Aerodynamic Microphone - same as above except response range MI-6228-E 
lini ted.

Adapter - 1/8" -32 to 5/8" - 27 threaa MI-6229

Cable - Microphone Cable - 30 feet long 32583

Cap - Front cap for Microphone, with screen 31452

Diaphragm. Assembly 33 751

Stand - Desk Stana Ml-6227

Stand - Floor Program Stand MI-4074

Swivel - Swivel joint, 1/B" to 1/8'1 thread 30842

Transformer - Microphone Transformer (Rl-sid I for use in the 14143
MI-622Ó series of microphones.

Transformer - Microphone Transi ormer (XT-2651)for use in the 30052
MI-Ó228 series ol microphones.

40-1-19

■4
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UN I-DIRECTIONAL MICROPHONETYPE 77-BiMl-4043
DESCRIPTION

The Uni-Directional Microphone consists of two different ribbon type micro
phones operating in a common airgap. One of the units is responsive to the 
pressure gradient of the sound wave, and is commonly called a velocity mi
crophone. The other unit responds to the pressure in the sound wave. The 
outputs of the two microphones are connected in series and the resultant 
vector addition of the generated voltages produces a directional character
istic as shown in Figure i (c). Characteristics of the velocity section and 
of the pressure section are shown at (a) and (b) respectively. The construc
tion of the velocity section follows the conventional arrangement. The 
pressure operated section is open on one side and terminated on the other in 
a folded tube packed with sound absorbing material. This arrangement pro
duces a pressure operated microphone which is essentially resistance con
trolled over the range. This feature is necessary in this type of microphone 
since both the phase and magnitude of the output voltages of both sections 
must maintain a correct relation over the entire operating range.

The ribbon and magnet assembly is enclosed in the perforated housing at the 
top of the assembly. This screen serves the triple purpose of providing 
wind screening, protection against dust and mechanical injury. The folded 
tube associated with the pressure section is contained in the cylindrical 
body part of the microphone, and the impedance matching transformer is lo
cated in the hemispherical shell at the bottom of the microphone.

The cushion mounting is threaded to fit any of the microphone stands having 
a i/2-inch pipe thread. Removal of the cushion mounting will allow the 
microphone to be used with stands having a i/8-inch pipe thread.

SENSITIVITY - With an input sound pressure of 10 dynes per sq. cm. the 
following output levels will be obtained:

Output in volts; 8oo x io-^ open circuit 250 ohm output terminals

- 63 db 6.0 mw zero level
- 66 db 12.5 mw zero level
- 55 db 1.0 mw zero level

If the microphone is operated into a matched load, these levels should be 
lowered by 6 db,

RESPONSE CHARACTERISTICS - The operating range of the microphone extends 
from 50 cycles to 10,000 cycles. When the microphone is located less than 
two feet from the source of sound, the low frequency response will be some
what increased though to a much smaller extent than experienced with a ve
locity microphone. Beyond three feet, the variation becomes negligible. The 
frequency response is essentially unchanged by the direction of the incident 
sound over an angle of I5o degrees at the front of the microphone.

IB-37018
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DIRECTIONAL CHARACTERISTICS - One ol the fcostimportant characteristics 
nf the Type 77-Ri microphone is its uni-directional property. On the front, 
or operating side, of the microphone the response is very uniform, while ¿it 
the rear of the microphone sounds are attenuated an average of id-20 db, thus 
giving approximately a 10-to-i ratio of desired to undesired pick-up. Sound 
waves originating in front and along an axis perpendicular to* the plane of 
the ribbon will, naturally, have the maximum effect.

The actual measured response of the uni-directional microphone, as shown in 
I1 igure 2, approaches a cardioid very closely. For all frequencies up to qooo 
cycles the cancellation is very good. At higher frequencies a small "tail" 
occurs because of the slight phase displacericn L that begins to become notice- 
abie tn this range.

For the same allowable reverberation pick-up, the operating range ol the 
uni-directional microphone is approximately 1.73 Limes greater than a non- 
directional microphone having the same sensitivity.

assembly
MOUNTING - As previously mentioned, the microphone may be used with stands 
having either a i/a-inch pipe thread or 1/8-inch pipe thread, by removing 
the cushion mounting.

CABLE CONNECTIONS - The microphone is shipped connected for 250 ohms out
put. Transformer connections for 500 and 50 ohm outputs are shown in Figure 
3. The terminal board is maae accessible by removing the hemispherical bot
tem shell. ’

PHASING - Whon the outputs of two or more microphones are fed into a common 
mixing cii'cuit, it is important that their respective output currents be in 
phase with relation to each other; otherwise, they will cancel each other, 
resulting in a reduction in output instead of a gain.

To check the phasing of two microphones or more, first turn their respective 
attenuators to zero. Place two microphones side by side ana adjust the at
tenuator of one, while speaking into the microphone, to a normal output level 
as indicated by a volume indicator, if one is available; otherwise, note the 
volume level from the speakers, by ear. Next turn up the attenuator of the 
second microphone to approximately the same position as the first and note 
whether the output level increases or diminishes. If it increases, the two 
microphones are in phase; if it decreases, the two microphones are out of 
phase. If the microphones are out of phase, remove the screen cover of one 
microphone and reverse the cable connections at the terminals.

If more than two microphones are to be used in the same mixing circuit, the 
phasing test should be repeated with each microphone, using the first micro
phone as a reference for each of the others. After each microphone is 
phased, its attenuator should be returned to zero so that it will not affect 
the testing of the next microphone. When more than two microphones are being 
phased, it is a pretty good idea to check the phasing of all of the micro
phones before changing the connections of any, then reverse the connections 
of the minority group to save unnecessary labor.

2
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REPLACING RIBBONS - It is not luconmended that the customer attempt repairs 
other than the replacement of .screens» transformers and mounting parts. For 
new ribbons, etc., it. is recommended that the unit be returned to the RCA 
Manufacturing Company for repair.

Tais may be aouc by writing to the RCA Kaauiactaring Company, Inc., for a 
"RLTdRNhD APPARATUS" tag and "REPORT BLANK". Before doing this, however, 
make absplatclj certain tnai, the trouble is in the microphone and not else- 
wiiere iu Lhe circuit.

39- I2-I4.PARTS LIST
UNI-DIRECTIONAL MICROPHONE -

Description Stock No.

Cable, microphone cable 19700
Cl amp, cable clamp 19828
Cushion, cushion mounting assembly, less thumb nut 19699
Pork, support fork 1 8228
Nut, thumb nut for cushion mounting 1 8454
Nut, thumb nut and washers for top of fork 18229
pibbon, microphone ribbon 279 73
Screen, screen assembly complete 18235
Transformer, output transformer 19698

----- - ---------------------------------------------------------- ------------------ .----------------------------- _____

FIGURE 1 - DEVELOPMENT OF 
DIRECTIONAL PATTERN

FIGURE a - CARDIOID PATTERN OF 
MICROPHONE RESPONSE

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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INSTRUCTIONS 

for

VELOCITY MICROPHONE
TYPE UU-BX
M1-4027-B

HT-W27-B 
1B-2Q2S7

TECHNICAL DATA

OUTPUT LEVEL
* -55 vu at 1000 cycles when terminated into a matched load.
1800 x IO-6 volts open circuit across 250 ohm tap. (with an input sound pressure of 10 dynes per square 
centimeter.

FREQUENCY RESPONSE
30-15000 cycles
(See curve Figure 3)

OUTPUT IMPEDANCE
250 and 50 ohms
Connected for 250 ohms when shipped

PHYSICAL CHARACTERISTICS
Overall length including mounting
Overall width
Overall depth
Weight unpacked includ i ng cushion 

mount i ng

12 "
4-3/4"
3-3/8"

8-1/2 lbs.

DESCRIPTION

The Type 44-BX Microphone, is a ribbon mic
rophone which operates on the pressure gradient 
principle, and was especially designed to pro
vide a microphone capable of reproducing sound 
with the fidelity required for modern radio 
broadcast i ng.

The moving element is a very thin, corru
gated, aluminum ribbon, suspended between the 
polesofa permanent magnet with its length per
pendicular to, and its width in the plane of, 
the lines of magnetic force. The ends of the 
ribbon are connected to the primary of a trans
former which matches the impedance of the rib
bon to either a 50 or 250 ohm line. The ribbon 
is open to sound waves both front and back. 
Movement of the ribbon is due to the small in
stantaneous pressure differences existing be
tween the two faces of the ribbon. These pres
sure differences are caused by the difference 
In acoustic path lengths which sound must tra
verse in reaching each face.

Because of the lightness of the ribbon, it 
moves exact ly in accordance with the small pres
sure differences appearing between the faces, 
and since the moving ribbon crosses the magne
tic lines of force, the voltage induced in it.

DIRECTIONAL CHARACTERISTICS
Bi-directional - Figure 8 pattern 
(See Figure 2)

17434-----
GUARD

20936— 
RIBBON 
(INSIDE)

17436 
WASHER

•17435 
NUT

17437 
WASHER

----------------
NSIDE.

44659 
FORK

17439 
NUT 43986 

CABLE

— 44662 
RUBBER MOUNTING 
(INSIDE)

-43151
. FLANGE

P-2736

FIGURE I - TYPE 4U-BX MICROPHONE.

IB-2U267* 0 vu ~ .001 watt.
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FIGURE 2 - DIRECTIONAL CHARACTERISTICS - TYPE 44-BX MICROPHONE.

and appearing across the primary of 
the impedance matching transformer, is 
a faithful reproduction of the sound 
waves by which the ribbon is actuated.

Measurements have Shown that a 
microphone of this type provides a 
sound responsive device with an excep- 
tionaHy uniform frequency response 
throughout the audio range employed in 
radio broadcasting.

The output level of the Type 44-BX 
(as shown under Technical Data) is of 
an order which compares favorably with 
other high quality microphones used in 
radiobroadcasting. It is comparative
ly rugged and because of the type of 
construction, its sensitivity and fre
quency response are practically unaf
fected by changes in temperature, hum
idity, and barometric pressure.

The ribbon and magnet assembly is 
contained in a perforated housing which 
provides protect ion against mechanical 
injury. The output transformer is con
tained in a lower housing ard the ter
minal board of the transformer is ac
cessible by removing the cover plate of 
this housing. Output impedances of 
250 and 50 ohms may be secured. As 
shipped, the microphone is connected 
for 25 0 ohms output.

The MI-4027-B Microphone is finished in polished black enamel trimmed with chromium. The Microphone 
has a shock-proof cushion mounting assembled when shipped, and packed separately, a suspension hanger 
(MI-4071-A) which may be assembled to replace the cushion mounting if it is desired to suspend the mic
rophone instead of mounting it on a pregram stand. The cushion mounting is tapped to fit a 1/2 inch 
p i pe t hread.

RESPONSE CHARACTERISTIC

The response of the microphone can be altered to provide the characteristic most suitable for either 
music or speech. This is accomplished by connecting a reactor in parallel with all or part of the trans
former output winding (across entire winding when connected for 50 ohms output impedance and across part 
of the winding when the 250 ohm connection is used) for voice operation. For reproduction of musicthe 
reactor is not connected. This reactor is enclosed in the same case with the output transformer and con
nections within the case to the output terminal board are such that the response can be adapted to either 
voice or music merely by changing a jumper connection on the output terminal board.

a small circular hole is provided in the ewer plate of the transformer casing. Through this hole 
may be seen the letter "V" (voice) or "M" (music) depending upon whether the microphone is adapted for 

voice or music.

Vocal pickup requires the use of the jumper marked "V" which is placed across the two terminals 
marked "M" (music) on the output terminal board. (See Figure 4) thus connecting the reactor as described 
above. With the jumper in place the letter "V" is visible through the small hole, while removal of the

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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FREQUENCY RESPONSE 
OF A

TYPICAL 44-BX 
VELOCITY MICROPHONE

mu- 
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H -50
I 
_ -55

P 
8s 
-45
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-75

20 1000 
FREQUENCY-CYCLES PER SECOND

FIGURE 3 - FREQUENCY RESPONSE - TYPE HU-BX MICROPHONE.

USIC CONNtCTIO'N

VO ICE CON •lEcrioi

M

N

jumper exposes the letter *M’ on the terminal board and at the same time disconnects the reactor. A 
response curve taken with and without the "V jumper is shown in Figure U. This reactor is employed to 
provide the proper low-frequency equalization required by radio broadcasting channels when the micro
phone is used for voice reproduction.

IMPORTAHT; It is not intended that alterations in response will be made between numbers an a 
program. The response adjustment feature is incorporated for the sole purpose of supplying a micro
phone with the best possible characteristics for either vocal or musical pickup, and it is recommended 
that the response be adjusted for one of these types of service, and the use of the microphone restricted 
to that type of service.

DIRECTIONAL CHARACTERISTIC

One of the most important characteristics of the velocity microphone is its directional property. 
Sound waves approaching the microphone from a direction in the same plane as the ribbcn have little 
effect upon it. Sound waves from either direction along an axis perpendicular to the plane of the 
ribbon have the naximum effect. For equal distances from the microphone, the relative response to sourd 
originating at various angles to the axis perpendicular to the ribbon is shown In Figure 2.

A directional characteristic of this type results in a considerable reduction in the pickup of 
background noise and reflected sounds because such sounds from side directions will have little effect. 
By comparison, the quality of the direct sounds reproduced is improved, which means that for the same 
allowable reverberation pickup the operating distance of the velocity microphone is approximately 1.7 
times that of a non-d irect ional microphone of the same sensitivity.

When used for public address or sound re-enforciny purposes the directional characteristic is of 
considerable value in reducing feed-back effects between the microphone and loudspeaker.

Copyright © 2009 Ray A. RaybuA - All Rights Reserved



INSTALLATION

ASSEMBLY

Packed in the box with the MI-H027-B Mic
rophone units proper, are three machine screws, 
three lockwashers, and a suspension hanger. 
The machine screws and lockwashers are used 
for attaching the suspension hanger to the mic
rophone yoke. Assembled to the microphone yoke 
as shipped, is a cushion assembly for mounting 
the microphone on a program stand. This assem
bly is to be removed If suspension mounting is 
desired, and replaced with the suspension han
ger provided.

IMPORTANT: Nhen suspension mounting is 
used the weight of the microphone should be 
carried by the hanger, with no strain on the 
cable.

CONNECTIONS

FIGURE 4-C0NNECTI0N DIAGRAM-TYPE W-BX MICROPHONE.

With the cover plate on the transformer 
housing removed, the output terminal board 
will be exposed. Four terminals are located on 
one side of the block. The two outside ones 
are the output terminals. Between the two 
center terminals Is engraved the number 250 
(i.e., 250 ohms). Between each outside ter
minal and the adjacent center terminal is en
graved the number 50 (i.e., 50 ohms). See Figure U. If the microphone is to feed a 250 ohm line, place 
the two small jumpers, one over the other, across the two center terminals (250 ohm). If the microphone 
is to feed a 50 ohm line, connect one of the jumpers across each pair of terminals marked 50. No change 
is necessary in microphone cable terminal connections. The cable should pass through the slot in the 
transformer housing. Solder the ground lead from the cable shield to the cable clamp.

PHASING

When the outputs of two or more microphones are fed into a common mixing circuit, it is necessary 
that their respective outputs be in phase, otherwise, the output of one microphone will buck the output 
of the other, resulting In a reduction in output instead of a gain, and Introducing varying degrees of 
d istort ion.

A velocity microphone may be reversed in phase by rotation of the microphone through a 180° arc.
However, this method of phasing is not possible with other types of microphones.

OPERATION

The velocity microphone is especially well adapted to studio use where its directional character
istics and excellent response may be utilized to the best advantage. Since broadcasting studios are 
usually constructed so that there is a minimum of sound reflection within the room, the problem of 
echoes and reverberations is not a serious one. More attention may be directed to the placement of the 
microphone so as to accentuate certain sounds and reduce others by means of the directional character
istic of the velocity microphone. Interesting effects can be secured by different arrangements of 
instruments and performers about t.he microphone.

In order to secure the best results it is essential that performers and instruments be grouped
properly, and that all sources of sound be placed relat Ive to the microphone so that each person or
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instrument will register with the proper relative intensity. The correct grouping and placement will 
be determined best by experience, since the requirements of individual set-ups vary widely. The follow
ing general rules may be helpful in developing the necessary microphone technique for any particular 
situât ion.

1. Never place artists, speakers, or singers nearer than approximately one foot to the microphone. 
Usually the best results are secured if the performer is three to four feet from the micro
phone. The low frequency response is increased if the source of sound is within about three 
feet of the microphone, and it is desirable to maintain this distance unless special effects 
are desired, Voices tend to become boomy and unnaturally deep-throated if the performer is 
too close to the microphone. Beyond three feet the response Is as shown by the curve. 
(Figure 3).

2. Place the microphone so that the source of sounds that it is desired to reproduce will be 
either to the front or back of the microphone. Also, position the microphone so that the 
source of unwanted sounds Is toward the sides of the microphone, where such sounds will be 
attenuated.

3. Place instruments having a low frequency range at greater angles with the perpendicular to the 
microphone ribbon, while instruments having higher frequency ranges may be placed in line with 
this perpendicular or removed from it only by small angles. The mid-frequency instruments are, 
of course, spaced In between these having the higher and lower ranges. Reference to the chart 
(Figure 2) showing the directional characteristic of the microphone will assist in place
ment of the various instruments and performers to the best advantage. Determine the exact 
placement by means of the following factors:

A. Wishes of orchestra Leader, or Band Leader.
B. Number of performers and number and type of instruments.
C. Size and construction of studio room.
D. Peak volume swings as indicated by a volume level indicator.
E. Results as determined by actual monitoring with a pair of RCA high f idelity headphones, 

or by a suitable loudspeaker connected to the monitoring output of the amplifying system. 
Experimental placement of performers and instruments Is usually necessary in order to obtainthe 
the best results.

4. Protect the microphone from strong winds or loud explosive type sounds. Such sounds may stretch 
the microphone ribbon abnormally and necessitate replacement of the ribbon.

5. Always place the microphone so that direct sound from the subject is received rather than re
flected sourd from tables, walls, etc.

REPAIRS

It is not reconmended that the customer attempt repairs of microphones other than the replacement 
of transformers, cables, and mounting parts. For new ribbons, etc., it is recommended that the unit be 
returned to the RCA Manufacturing Company for repair. Ribbons are carried in stock to cover special 

cases.

If It is definitely determined that trouble exists 
cult, a "Returned Goods* tag and "Report Blank" should

in the microphone and not elsewhere in the cir-
be secured from the RCA Manufacturing Company,

Inc., before returning the apparatus.
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REPLACEMENT PARTS LIST

The following parts list is included to provide proper ident if ¡cat ion when ordering replacement 
parts. When ordering, specify the item Dy its Stock Number and Description.

DESCRIPTION STOCK NO.

Cable - 2-conductor, flexible, shielded, rubber covered cable 
less strain relief (specify length desired)..........................................................................«3986

Cushion - Mounting assembly, less flange.......................................................................... 171133
Flange - Cushion mounting flange.....................................................................  43151
Fork - Microphone support fork.................................................................................................................................UU659
Guard - Complete microphone guard (both sections)..............................................................................................17U3U
Mounting - Rubber shock mounting for cushion assembly......................................................................................4U662
Nut - Swivel clamping nut............................................................................................................................................ 171135
Nut - Thumb nut on cushion mounting assembly ..................................................  17U39
Ribbon - Microphone ribbon................................................................................................................................... 20935
Spacer - Spacer used under nut stock *171139 ..................................  171138
Transformer - Microphone transformer (RT-435)................................................................................................. 16828
Washer - Locking washer for yoke clamping nut..................................................................................................... 17H37
Washer - Stop washer for yoke clamping nut......................................................................................................... 171136

ACCESSOR IES

DESCRI FT I ON STOCK NO.

Program Stand.............................................................................................................................................................. MI-U090
Announce Stand (Desk Type)....................................................................................................................................MI-4058-A
Cable - 2-conductor shielded extension cable (order length desired).......................................... ... MI-62

RCA VICTOR DIVISION

RCA MANUFACTURING COMPANY, INC. 

Camden, N. J. U. S. A.

A SERVICE OF THE RADIO CORPORATION OF AMERICA

Printed in u. s. A.

- 6 -
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SECTION II

Filter and Compensator Units - Data

Master Reference Book 
Disc Recording
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OPERATING INSTRUCTIONS
for

LINE EQUALIZER

Type 56-A 
(MI-416?)

PARTI -INTRODUCTION

The RCA line equalizer. Type 56-A, is intended for equalizing the 
non-linear frequency transmission characteristics of non-loaded telephone 
lines of appreciable length, but net exceeding a length of ten miles. It 
consists of a tuned equalizing circuit, isolating repeat coil, and atten
uation network.

The primary of the repeat coil is connected across the input ter
minals. Connected across these same terminals is the equalizing circuit, 
consisting of two resistance decades and an air—core reactor in series, 
with a capacitor shunted across the combination. The secondary of the 
repeat coil is connected through a balanced ladder pad to the output ter
minals. The equalizer panel is designed to operate between impedances 
of five hundred ohms.

The schematic wiring diagram and a front view of the panel a?e 
shown in Figures 1 and 2,

PART II- SPECIFICATIONS

Source impedance..........................  „500 ohms

Load impedance. ........................... .. ............500 ohms

Volume control range................................38 db. in 19 steps of 2 db. each.

Frequency characteristic:
Without equalizer circuit,,.......... Flat £ 1 db. 25 to 15,000 cycles.
With equalizer circuit.......................Will equalize lines up to 10 miles

in length to within £ 1 db. to 6,000 
cycles and + 2 db. to 10,000 cycles.

Resistance of 1st decade.....................90 ohms in steps of 10 ohms.

Resistance of 2nd decade.............9 ohms in steps of 1 ohm.

Repeating coil......................................1;1 transformer.

The Type 56-A line equalizer is designed to ecualize the non
linear frequency characteristics of non-loaded telephone lines for fre
quencies ranging as high as 10,000 cycles.

The volume control consists of a balanced ladder pad and is con
nected between the seccn'-'ary of the repeating coil and the output termi
nals. It has a range of 38 decibels, covered in 19 steps of 2 decibels
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each. Contact "O'* short-circuits the second ary of the repeating coil, 
thus constituting of "off" position for the equalizer panel., A detent 
is provided to prevent the stopping of the arm between contacts.

The repeating coil is a 1:1 transformer, with each winding made 
in two balanced sections with all leads brought out. It is connected 
as shown in the schematic diagram (Figure 2). There is an electrostatic 
shield between the primary and secondary coils. This is connected to 
ground through a separate terminal

The variable resistor decades in the equalizing circuit are so 
arranged that the resistance varies from 0 to 99 ohms in 1 ohm steps. 
One decade varies in tens to 90 ohms, and the other in units to 9 ohms.

FART III - INSTALLATION AND OPERATION

(a) Installation

The line equalizer should be mounted on the rack with two bolts on 
each side of the panel. Remove the rear cover bv pulling it straight back.

Connect the leads from the line or pick-up apparatus to the input 
terminals of the panel. The leads to the apparatus receiving the equal
ized signal are connected to the output terminals. There must be a good 
connection from the equalizer panel to ground. This may be accomplished 
by carefully grounding the rack upon which the panel is mounted.

(b) Operation

The equipment necessary for operation consists of:

(a) Beat Frequency Oscillator
(b) Volume Indicator or Thermocouple Voltmeter

Assume that a "nemo" line is to be equalized at the receiving end, 
where the oscillator, equalizer, and metering devices are located. Since 
two lines are usually available on "nemo" circuits, the oscillator signal 
should he fed out over the spare line to the "nemo" point. There the sig
nal should be fed through a "nemo" amplifier, the characteristics of which 
are known, and back at constant level through the line to be eoualized. 
Send a 1,000 cycle tone (usually not more than ->2 decibels) out over the 
line and adjust the "nemo" amplifier until the proper level is obtained 
on the volume indicator. The equalizer volume control should also be set 
at the desired operating point. After noting the reading on the volume 
indicator, change the oscillator output to 8,000 cycles. .Adjust the 
decade resistors on the equalizer until approximately the same volume 
indicator reading is obtained for both 1,000 cycles and 8,000 cycles, 
taking into account the characteristics cf any amplifiers Lht may be in 
the circuit. A complete characteristic check should now be made from 50 
cycles to 8,000 cycles. It may be necess. ry to further adjust the equal
izer decade real tors until the proper characterisitic is obtained.
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It is always desirable to reverse the input leads to the eouallzer 
to check the line for turnover, or balance, at 5,000 cycles.

The rear cover may then be replaced.

The volume control may be adjusted in steps of two decibels over 
8 range of 38 db., or until the desired signal strength is obtained.

(c) Maintenance

Little maintenance is likely to be needed. After installation, 
the only regular attention necessary is to keep all contacts on the decade 
resistors and volume control clean and coated with a good erade of light 
machine oil to prevent corrosion.

PART IV - LOCATION OF TROUBLES

(a) No Output

No output may be caused by a short-circuited condenser in the 
equalizer; by an open-circuit in the repeating coil; by a defect in the 
volume control or by a defective connection.

The defect may be located by connecting a pair of headphones 
across the input teminals, terminals 1 and 4, and 6 and 9 on the repeat
ing coil, and the output terminals, in the above order, and noticing 
where the signal stops.

(b) No Equalizing Action

Vihen the decade resistors have no effect on the line frenuency 
characteristic the reactor in the equalizer may be open. Any open-circuit 
in the eoualizing circuit may be located by checking continuity through 
the various components of the unit.

When it is impossible to equalize the frequency characterisltics 
within approximately the given limits, it is possible that the line is 
defective, or that either the input or output terminals are not connected 
to the correct impedance (500 ohms). This trouble ¡nay also be caused by 
short-circuited turns in the reactor, by an open capacitor, or by defec
tive resistors in the decades.

(c) Noisy Action

Noisy action is probably caused by rough contacts on the switch, 
a decade resistor or the volume control. This may be avoided as men
tioned above, by keeping the contacts clean and coated with a good grade 
of light machine oil.

(d) Irregular Control of Volume 
4

Irregular control of volume is probably caused by a defective re
sistor in the volume control. •
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PART V - REPIACET MT FARTS

The following parts list is included to provide proper identifi
cation when ordering replace lent parts. When ordering, specify the item 
as called for in Figure 2, followed by description and reference drawing 
number, where given.

ITEM PESCE I PTION REF. D^PG NO.

T-l Repeating Coil - Type XT-1313

T-2 Equalizer - Type XT-1314

Decade Resistor - 90 ohms K-814350 P-2

8-2 Decade Resistor - 9 ohms K-814350 P-1

R-5 Volume Control
(Balanced ladder pad, 500 ohms.) lf-406596 G-502

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
L



SECTION III

Microphone and Re-recording Mixer Data

Master Reference Book 
Disc Recording
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INSTRUCTION SHEET 
DISC RECORDING MIXER CONSOLE

DESCRIPTION:

The Mixer Console illustrated on photographs 47813, 47814 and 47815 was de
signed and built especially for disc recording. It consists of two four chan
nel mixer units, each with its master or overall control, electrically combined 
so as to form, effectively, a single eight position mixer. The combination of 
the two units is effected by means of a network electrically identical with the 
1'41-3120 Combining Network.

In addition to the mixer units the console is provided with four microphone 
pre-amplifiers, a booster amplifier, a pre-amplifier for the talk-back micro
phones, a talkback microphone, several filters and a volume indicator meter.

MIXERS:

The right hand group of four mixer controls Is generally used for direct studio 
recording along with tho associated studio microphones and the normally con
nected pre-amplifiers. (When recording a wire line program the line is con
nected to the mixer by patching which automatically disconnects the pre-amplifiers) 
This right hand mixer group is electrically identical with the MI-3116A Record
ing Mixer, including the compensation available for each channel.

The left hand group of four mixers is used for re-recording from record. This 
left hand group is electrically identical to the MI-3108A Re-recording Mixer. 
Between the output of this group and the Combining Network there is a single 
section of the MI-10101 Re-recording Compensator and its associated Booster 
Amplifier (MI-3232A) to provide the frequency response control necessary in re
recording.

8500 CYCLE LO-PASS FILTER:

This unit is provided for reducing the extreme high frequency response for 
domestic recordings by essentially cutting off all frequencies above 8500 cycles. 
It is "normalled" in the circuit through jacks between the main amplifier input 
line (console output) and the Voice Frequency Filter.

VOICE FREQUENCY FILTER:

This unit is provided for use ONLY if the low frequency response of a vocal or 
orchestra is abnormally accentuated and can be corrected in no other way. It 
is connected in the circuit oetween the output of the combining network and the 
input to the 8500 cycle lo-pass filter. Is disconnected by turning the control 
knob to the ”0" position. Varying degrees of low frequency attenuation are 
available - the attenuation increasing as the control is rotated clockwise.

METER VOLUME INDICATOR:

This meter is provided to monitor the level of the signal being recorded. It 
will be (at the present time) either a standard MI-3115 Volume Indicator Meter 
(Zero level 0.0125 watts-500 ohms) or a VU meter (0,001 watts-600 ohms). The 
VU meter is to be standard because of the necessary tie up with broadoast 
stations using VU meters and as soon as possible all studios not now equipped 
with VU meters will be so equipped.
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INSTRUCTION SHEET - DISC RECORDING MIXER CONSOLE

TALKBACK MICROPHONE AND SWITCHING:

Provision is made for the use of two talkback microphones. One of these micro
phones is permanently located in the consols on tho Meter VI panel and the 
other is usually located on the director's table.

The microphones are fed, through a common pre-amplifier (MI-32306) to the 
studio playback amplifier.

The "press-to-talk" switches for these microphones are so connected that they 
short circuit the input to the monitor meter and tho monitor loudspeaker when 
they are pressed. This avoids damage to the monitor meter and accoustic feed
back. Since this part of the circuit is amplifier isolated from the recording 
circuits, the recording will not be spoiled if the switch is pressed accident
ally - providing of course that no sound from the talkback speaker enters the 
recording microphones.

ADDITIONAL DATA ON CONSOLE AND UNITS:

1. Schematic diagram - See T-613261 (Part labelled Mixer Console)
2. Wiring Diagram -See W-3O2G27, See MRB Sec. Ill
3. Microphone Mixer, MI-3116A, See MRB Sec. Ill
4. Re-recording Mixer, MI-3108A, See MRB Sec. Ill
5, Combining Network, MI-3120, See MRB Sec. Ill
6* Talkback Microphone, MI-S226A, See HRB Sec. 1
7. Microphone Pre-Amplifier, MI-323OB, See MRB Sec. IV
0. Booster Amplifier, MI-3232A, See MRB, Sec. IV
9. VI Meter, MI-3116, See MRB Sec. V

10. VlI Mater See MRB Sec. V
11. Voice Frequency Filter, XT-914B, See MRB Sec. II
12. 8500 cycle Lo-Pass Filter, XT-2727A, See MRB Sec. II
13, Telephone Effect Filter, XT-2544, See MRB Sec. II
14. Re-reeording Compensator, MI-10101, See MRB Sec. II

NOTE: "MRB Seo. I", refers to the "Master Reference Bock, Section l".
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Disc Recording Mixer Console - End View - Showing Terminal Blocks 47815
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Disc Recording Mixer Console - Rear View of Mixer Unit 47816
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MI-3108

MI-3I08-A

RCA PHOTOPHONE

RERECORDING MIXERS
Number of Channels .................................    4
Input Impedance .................................................................... 250 (can be wired 500) ohms
Output Impedance .............................................................................................. 250 or 500 ohms
Minimum Insertion Loss .................................. (reference level 0.006 watt) 10 db
Weight ..................................................................................................................................... pounds

Overall Dimensions
With False
Panel

For Std. Relay 
Rack Mounting

Length 
Height 
Depth

20 inches
11-13/16 inches
5-9/16 inches

PART 1 DESCRIPTION

19 inches
10-1/2 inches
5-5/16 inches

The RCA MI-3106 and MI-3108-A Rerecording Mixers are identical in elec
trical circuits. They differ only in the type of attenuation pads used. Each 
consists of a four (4) channel input equipped with input transformer, key 
switch, dummy load resistor, and bridged "T" pad attenuator, and a one (1) 
channel output equipped with output transformer, and bridged "T" pad atten
uator-

Each of the five attenuators in the MI-3108 has 21 steps. The first 
15 steps each increase the attenuation by 1-1/2 db. The next 5 steps increase 
the attenuation by tapering amounts up to a total of 60 db. The last step 
opens the circuit.

Each of the five attenuators in the MI-3108-A has 31 steps. The first 
26 steps each increase the attenuation by 1-1/2 db. The next 4 steps increase 
the attenuation by tapering amounts up to a total of 60 db. The last step 
opens the circuit.

Each input channel on both the MI-3108 and MI-3108-A is equipped with a 
key switch having positions marked "LOCK, OFF, NON-LOCK." In either the "LOCK" 
or "NON-LOCK" position the input is connected directly to the primary of the 
input transformer. In the "OFF" position the input circuit is opened, one side 
of the input circuit is grounded, and a 250 ohm resistor is connected across 
the primary of the input transformer.
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The attenuator terminals on the MI-3106 and marked "1," "2,” and "3" 
respectively. Corresponding terminals on the MI-3108-A attenuators are marked 
"In," "C," and "Out."

The panel is finished in gray wrinkle, with chromium trim. For relay 
rack mounting the aluminum false panel and the hinge blocks may be removed.

PART 2 CIRCUIT

Figure T-607647 shows the schematic circuit and figure T-607585 shows 
the wiring diagram of the MI-3108-A. Both these diagrams are applicable to 
the MI-3108 since the only difference is in the type of "T" pad attenuators 
used.

These amplifiers are shipped from the factory with the input circuits 
connected for operation on 250 ohm lines. If operation on 500 ohm input 
lines is desired move the wires now connected to terminals number 2 and 4 
on the RT-455 input transformers (Tl, T2, T3, T4) to terminals 1 and 5.

Figure S-822878 shows the frequency characteristic of the MI-3108.
The frequency characteristic of the MI-3108-A is identical to this.

PART 3 REPLACEMENT PARTS

The following parts list is included to provide identification when 
ordering replacement parts. When ordering specify the item by description 
and reference drawing number.

Parts used in both MI-3108 and MI-3108-A

Copyright © 2009 Ray A. Rayburn - All Rights Reserved

Item No. Description Reference Dwg. No. Ji^B<

R 1 Resistor 250 ohms K-35861 P-38
R 2 Resistor 250 ohms K-35861 P-38
R 3 Resistor 250 ohms K-35851 P-38
R 4 Resistor 250 ohms K-35861 P-38
R 10 Resistor 188 ohms K-35861 P-40 *
R 11 Resistor 188 ohms K-35861 P-40
R 12 Resistor 188 ohms K-35861 P-40
R 13 Resistor 188 ohms K-35861 P-40
S 1 Key Switch M-414234 P-3 »
S 2 Key Switch M-414234 P-3
S 3 Key Switch M-414234 P-3
8 4 Key Switch M-414234 P-3
T 1 Transformer (RT-455) M-68985 G-502
T 2 Transformer (RT-455) M-68985 G-502
T 3 Transformer (RT-455) M-68985 G-502
T 4 Transformer (RT-455) M-68985 G-502 ^^B
T 5 Transformer (RT-456) M-68985 G-503

-2-



2R6-8.1

Parts used only in MI-3100

Description Reference Dwg. NoItem No.

R 5 Bridged ♦tfp H Pad 2&0 ohms P-705944 G-504
R 0 Bridged "T" Pad 250 ohms P-705944 G-504
R 7 Bridged II ip If Pad 250 ohms P- 705944 G-504
R 0 Bridged It Pad 250 ohms P-705944 G-504
R 9 Bridged •1 ip II Pad 109 ohms P-705944 G-503

Parts used only in MI-3108-A

Item No. Description Reference Dwg. No

R 5 Bridged "T" Pad 250 ohms M-414583 P-3
R 6 Bridged "T" Pad 250 ohms M-414583 P-3
R 7 Bridged "T" Pad 250 ohms M-414583 P-3
r e Bridged "T" Pad 250 ohms M-414583 P-3
R 9 Bridged "T" Pad 109 ohms M-414583 P-2

-3-
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RCA PHOTOPHONE
INPUT MIXING PANELS

M1-3H6
MI-31IÓA

DATA SHEET

Input Impedance
Output Impedance

Number of Channels
Number of Controls

250 ohms.
bOO ohms. (SCO ohms also available 

in MI-3116-A)
4
1 mixing attenuator for each channel
1 high frequency compensator 
switch for each channel
1 low frequency compensator
switch for each channel
1 overall attenuator

Control Range

Attenuators

Low Frequency Compensator

High Frequency Compensator

19 steps of 1 db. per step and 
zero position of infinite 
attenuation for each control 
(in MI-3116 only)
26 steps of 1.5 db. per step to 39 
db., followed by 3 steps tapered 
to 60 db. and a zero position
of infinite attenuation (in MI-3116-A 
only)

4.5 db., 8.6 db. or 13 db. atten
uation at 100 cycles (see 
accompanying curves)
9 db. attenatlon at 10,000 
cyclas (see accompanying 
ourvos)
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Frequency Rango

Without Ccipsnsation
With Compensation

Mounting

Dimensions

For rack mounting (xitkout 
top panel)

For console mounting (' ith 
top panel)

Weight

MI-3116
MI-3116-A

30 to 10,000 cyclee 
(Coo accompanying curves)

Raok or console

19" vidu : 8 S3/3?" high x
1 11/16" de^p

19 7/8" '¿‘de x 10 13/15" high x
5 3/16" deep

36 pounds
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RCA PHOTOPHONE

INPUT MIXING PANELS
MI-3116
MI-3H6A

PART I - DESCRIPTION

1. INTRODUCTION - The use of more than ono microphone pre-amplifier in 
any recording system entails the use of sow device for switching from 
ono microphone pre-amplifier to another, for mixing the outputs of the 
microphone pre-amplifiers and, irrespective of number, the control of the 
overall volume of sound currents fed into the main recording amplifier. 
It is for this purpose that the input mixing panel was designed.

In tho problem of sound recording there are certain factors 
that render necessary the use of compensation. Before entering upon a 
discussion of the RCA Fhotophone input raixing panels, these factoi-s will 
be briefly considered, with a view of emphasizing the importance of the 
compensator circuits of those panels as a part of tho recording network.

The Introduction of low frequency attenuation in the recording 
has been necessitated by ths continued practice of reproducing speech in 
the theatre at a higher volume than that at which it was recorded.

Music is usually reproduced in the theatre at the recorded 
level, or slightly lower, while speech is reproduced at a considerably 
higher level than that at which it was recorded. Under tho latter condi
tions, attenuation is required at both the high and low frequencies. This 
compensation corrects for tho change in frequency response of the human 
ear with an increase in sound intensity; thereby making it possible to 
amplify tho recorded speech to the desired level without appreciably 
changing its quality as compared with the original. Such compensation 
is similar in principle, but the reverse in application, to the tone 
compensated volume control used in radio receivers and phonographs, since, 
in those instances the broadcast speech and music are reproduced at 
abnormally low rather than abnormally high volume levels.

Some attenuation, of approximately equal amounts, is required 
at both low and high frequencies when recording lecturos or announcements. 
When recording conversational speech or dialogue, somewhat more attenua
tion is required at, the low frequency end of the range. While this state- 
mont is true in general, experienoa and varying field conditions may 
dictato some deviation from this method of procedure.
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In addition to providing for attenuation of the higher fre
quencies so as to maintain an overall balance between high and low fre
quencies when considerable low frequency compensation is used, the high 
frequency compensator also provides a convenient control for reducing the 
effects of excessive sibilants, etc.

Actors and actresses who have had stage training sometimes 
speak with excessive sibilants which are very difficult to record without 
a control of this kind.

2. DESCRIPTION' - This instruction book covers the installation, operation 
and maintenance of two types of input mixer panels; i.e. the MI-3116 and 
the MI-3116-A. The MI-3116 and MI-3116-A contain the same arrangement 
of controls, four mixing and one overall uttonu&tors and a sot of high 
and low frequency attenuators for each mixing attenuator. They differ in 
that the MI-3116 mixing and overall attenuators provide 19 steps of 1 db. 
per step with a zero position of infinite attenuation, while the MI-3116-A 
mixing and overall attenuators provide 26 steps of 1.5 db. per step out to 
39 db. followed by 3 steps tapered to 60 db. and a zero position of infinite 
attenuation. With these exceptions, and unless otherwise specified, the 
instructions which follow apply equally to both of these input mixing panels.

These units fulfill all the fundamental requirements of high 
quality input mixing panels in that:-

(a) The input impedance of each microphone circuit in the 
panel watches tho output impedance (250 ohms) of the microphone pre
amplifier circuit to be coupled to it.

(b) The output of the panel matches the input impedance (500 
ohms) of the recording amplifier to which it is to be coupled.

(o) It is possible to control the frequency response of any 
input circuit without affecting the frequency response of any other input 
circuit or that of the succeeding amplifier.

(d) It is possible to control the volume from each individual 
microphone pre-amplifier without affecting either its frequency response 
characteristic or that of any of the other amplifiers connected to the 
input of the panel or that of the succeeding amplifier.

(e) It is possible to centr’d the volume from the individual 
microphone pro-amplifiers without affecting tho volume of output from any 
of the other pre-amplifiers.
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(f) It is possible to control the volume of the overall out
put from the panel without affecting its frequency response characteristic 
or that of tho succeeding amplifier.

(g) The overall frequency response characteristic of the mix
ing panel is unifora within ± 0.5 db. from 30 to 10,000 cycles from any 
and all of the input circuits (whan the high and low frequency attenuators 
are not in the output circuit).

(h) The operation of the various controls is mechanically
smooth and electrically silent.

3. ELECTRICAL CIRCUIT - The audio circuits from the microphone distribu
tion panel uro brought into the mixing panel through a terminal board cn 
t e bottom of vhe mixing panel. From the input terminals of each channel 
the signal is carried to the "HIGH" ar.d "LOW" compensation control switches 
of that channel. If no compensation is desired; i.e., when bo th switches 
are placed in the "OFF" position, tho signal passes without change to the 
mixing control of its respective channel.

The four sets of three-position key switches are mounted on 
the front of the amplifier panel in two groups of two sets each. Each 
set of switches is labolod with its respective channel designation. The 
switch marked "LOW" is provided for tho control of the low frequency com
pensation, and the switch marked "HIGH" is provided for the control of 
tho high frequency compensation of its respective channel. Wbilo both 
switches are of the three-position type, the "HIGH FREQUENCY" switch haß 
in reality but two effective positions; that is, in the "OFF" position no 
high frequency compensation is provided, and in both of the other positions 
the same amount of high frequency compensation is introduced into the cir
cuit.

Mixing circuits from four microphone pre-amplifiers arc in
cluded. A coupling transformer is used to catch the impedance of the 
mixing circuits to that of tho recording amplifier. Iho "Toe" pad volume 
control, fox* controlling the overall volume output of the mixing panel, 
is connected in the output circuit of tho coupling transformer in MI-3116 
and in the primary circuit of tho coupling transformer in MI-3116-A.

The output transformer of MI-3116-A is normally connected to 
operate into a 500-ohm circuit (transformer terminal 6 and 10) but may be 
connected to operate Into a 25C-ohm circuit (transformer terminals 7 end 9).

The circuit, as just described, embracing a terminal strip 
providing for four input circuits, four mixing controls with their asso
ciated compensator circuits, a coupling transformer, an overall volume 
control ar.d a two contact output terminal strip, coniprises input mixing 
panels MI-3116 and MI-3116-A.
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PART II - INSTALLATION AND OPERATION

4, INSTALLATION - These input mixing panels are designed to fit a standard 
RCA Photophone recording rack, and the MI-3114, 3114-A, 3117-A and MI-3117 
nixing consoles. The units, with tho exception of the control knobs, are 
inclosed in a sheet metal case. Special instructions for tho assembly of 
the input mixer panels in the mixing consoles are contained in tho instruc
tion books for the respective consoles.

Caro must ba taken, at the time of installation, to see that 
tho units are properly phased. See section 6.

5. OPERATION - There are no hard and fast rules for the use of compensa
tion, th? most advantageous effects being obtained as a matter of experi
ence and judgment. However, it may ba said that, whenever possible, it 
is advisable to usa the full recording range (no compensation). When 
rocording the human voice, or any type of sound in which there is a 
predominance of lows or highs, the proper amount of low or high frequency 
compensation should be used. See also section 1.

If high frequency compensation only is desired, the "LOW" 
frequency compensation switch will remain in the "OFF" position and the 
"HIGH” frequency compensation switch will be moved to position "1" or posi
tion "2". This introduces a reactor and a series capacitor (compensator 
pack, Type RT-261) in parallel with the circuit. With high frequency com
pensation in the circuit, attenuation begins at approximately 2,500 cycles 
and becomes increasingly effective as the frequency is raised. See the 
accompanying curve Figure G for detailed information as to the effect of 
high frequency compensation as tho frequency is raised.

The "LOW" frequency compensation switch has, in addition to 
the "OFF" position (in which position no low frequency compensation is 
introduced into the circuit), two positions in which such compensation 
is introduced into tho circuit.

When the "LOW" frequency compensation switch is in position 
"1” two capacitors (those connected to terminals 3 and 4 of the capacitor 
pack CP-134) are connected in parallel and shunted by a resistor, tho en
tire combination being connocted in series with one side of the compensator 
panel circuit. With the switch in this position, attenuation commences 
to become effective at approximately 1,000 cycles and becomes increasingly 
so eu the frequency is lowered, being down 8.5 db. at 100 cycles.

When the switch is in position "2", one capacitor (that con
nected to terminal 4 of the capacitor pack CP-134) is connected in series 
with one side of the compensator panel circuit. With the switch in this

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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position, attenuation begins to become effective at approximately 1,500 
cycles and becomes increasingly so as tho frequency is lowered, being 
down 13 db. at 100 cycles. See the accompanying curve, Figure 7, for 
detailed information as to the effect of low frequency compensation as 
the frequency is lowered.

IMPORTANT - As the input panels are shipped, they are con
nected for maximum low frequency compensation, and the 
figures given above apply to this method of connection.

Tho amount of low frequency compensation, however, may bo 
varied in such a manner that when tho "LOW" frequency compensation switch 
is in position "1", compensation begins to become effective at approximate
ly 500 cycles and is dorm about 5.25 db. at 100 cycles; and when tho "LOW" 
frequency compensation switch is in position "2", compensation begins to 
become effective at approximately 1,000 cycles and is down about 8.5 db. 
at 100 cycles. Refer to the accompanying curve, Figure 8, for detailed in
formation as to the effect of minimum low frequency compensation as tho 
frequency is lowered.

For channels in which change in low frequency compensation 
is desirable, proceed as follows:

(a) Remove the wire from terminal 3 and connect it to terminal 
2 of the capacitor pack (CP-134) of that respectivo channel.

(b) Connect terminals 3 and 4 of the capacitor pack (CP-134) 
by means of a jumper.

PART III - TESTING

In the field, testing of these units involves a chock of 
their phasing and frequency response. A method of making each of these 
tests Is outlined below;

MIXING PANEL AMPLIFIER
(PREVIOUSLY PHASED)

Figure 1 - Connections for Phasing

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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6. PHASING - The panel should be connected in the circuit "in phase". To 
fucilitato thia, one torminal of each sot of input terminals and one ter
minal of each set of output terminals is identified by means of a ± sign. 
Since this means of terminal identification is common to all units of RCA 
equipment, phasing is generally a matter of connecting like terminals to 
like terminals. However, in the event of parts replacement, it is possi
ble that such internal connections might result in the unit boing "out of 
phase"*

To check the phasing, proceed as follows»

(a) Check the circuit from the input terminal board through 
the several units to the output terminal board in accordance with Figure 
7 or 8. The various connections should be strictly in accordance with 
this diagram.

(b) Connect the "OUTPUT" of the mixer of the "INPUT" of an am
plifier which has boen "Phased", making sure that the phasing marks (±) 
are connected together. (See Figure 1.)

(c) Connect one of the "INPUTS" of the mixer to the "OUTPUT" 
of the amplifier, making sure that the phasing marks (±) are connected 
together. Connect a pair of headphones across those terminals.

(d) If the respective channel of the mixing panel is properly 
phased, the mixing panel and the amplifier will "motorboat" or will pro
duce a strong low frequency signal. If the combination is silent or pro
duces a weak high frequency signal the channel is not "in phase". Make 
this test for all switch positions, and reverse the internal connections 
as may be found necessary to phase each channel in all switch positions,

11. FREQUENCY RESPONSE - A check on the frequency response will indicate 
whether ths mixer is properly connected, and/or whether it contains any 
parts which are electrically defective. Without compensation, the fre
quency response characteristic should be flat ±0.5 db. from 30 cycles 
to 10,000 cycles. The frequency response characteristic may be taken as 
follows:

(a) Connect a calibrated source of audio frequency signal to 
one of the mixer input terminals as indicated in Figure 3. A 350-ohm 
resistor should bo connected in series with the side of the audio lino 
which is connected to the input terminal marked "t". The other side of 
the audio line should be grounded, since the mixer input is not balanced 
with r&speot to ground,

(b) The mixer input control to which the signal generator is 
connected and the overall control both should be set on position "10" 
since this is a normal setting for recording. The rest of the mixer 
input controls should bo set on position "0".

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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(c) Conned an output measuring circuit and an external load 
resistor across the output terminals, The output measuring circuit and 
xho load resistor should, in combination present a 500-ohm load across 
these terminals. A 500-ohm resistor with a vacuum tube voltmeter may bo 
used, or a voltmeter shunted across a resistor of such value that the 
combined resistance is 500 ohm, or a milliammeter in series with a re’- 
sistor of such value that the meter and resistor in series have a resis
tance of 500 ohms may also be used.

(d) With an input signal to the Ml-3116 of 3 volts, and one 
input and the overall controls both set on position 10, the output voltage 
will be approximately 0.07 volts (or -27.0 db. using a reference level of 
0.006 watts). With an input signal to the MI-3116-A of 3 volts, and one 
input and the overall control both set on position "26" tho output voltage 
will bo approximately 0.0062 volts (or -49.2 db., using a reference level 
of 0.006 watts). In case the available instrument will not measure the 
output, a calibrated amplifier, having 500 ohms input impedance, may be 
used and tho input voltage to the mixer, the amplification of tho amplifier 
and the output voltage and measuring circuit, may be adjusted until normal 
readings are obtained.

(c) The response characteristic obtained by using the high 
frequency compensator and the several connections of the low frequency 

Figure 2

compensator- are shown in Figure 5. The particular connections to be used 
for low frequency compensation will be determined by local recording con
ditions. At the present time, the high frequency compensation is the same 
for both position 1 and position 2 of the frequency compensation switch’.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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•For MI-3116 only ••For MI-3116-A
Copyright © 2009 Ray A. Rayburn - All Rights Reserved

PART IV REPLACEMENT FARTS

The following parts list is included to provide proper iden-
tification when ordering replacement parts. When ordering specify the
item ac called Zcr in the schema.ic diagram followsd by a description and
reference drawing as follows:

Item Description Reference D’w’g No.

C-l Capacitor pack (CP-134) M-66198 G-501
c-g Capacitor pack (CP-134) M-66198 G-501
C-3 Capacitor pack (CF-134) M-66198 G-501
C-4 Capacitor' peck (CP-134) M-66198 G-501
L-l Compensator pack (RI-261) M-406235 G-501
L-2 Compensator pack (RT-261) M-406235 G-501
L-3 Compensator pack (RT-261) M-406235 G-501
L-4 Compensator pack (RT-261) M-406235 G-501
R-l Resistor ~~~ 500,000 ohms K-817472 P-10
R-2 Resistor ----  500,000 ohms K-817472 P-10
R-3 Resistor ----  500,000 ohms K-817472 P-10
R-4 Resistor ----  500,000 ohms K-817472 P-10
R-5 Resistor ■— 183 ohms K-30176 P-28
R-6 Resistor ----  188 ohms K-30176 P-28
R-7 Resistor --- 188 ohms K-30176 P-28
R-3 Resistor ----- 188 ohms K-30176 P-28

•R-9 Mixing Attenuator — 250 ohms P-705944 G-501
*R-10 Mixing Attenuator ----  250 ohms P-705944 G-501
•R-ll Mixing Attenuator -— 250 ohms P-705944 G-501
•R-12 Mixing Attenuator — 250 ohms P-705944 G-501
•R-l 5 Overall Attenuator ■----  500 ohms P-705944 G-502
•*R-9 Mixing Attenuator ----- 250 ohmsA?-r/rJ'5J’.A’5M-414554 G-501
**R-10 Mixing Attenuator — 250 ohms " M-414554 G-501
•■R-ll Mixing Attenuato:' ----- 250 ohms " M-414554 G-501
•*R-12 Mixing Attenuator ----- 250 ohms ■■> M-414554 G-501
**B-13 Overall Attenuator-----109 ohma/r-^y^JA;lM-414554 G-502

S-l 

3-2

S-3

3-4 

3-1 

s-a 

3-3

S-4

Key switch — Stromberg
Carlaon Type 172-A

Key switch —- Stromberg- 
Carlson Type 172-A

Key switch — Stromberg- 
Carlson Type 172-A

Key switch   Stromberg- 
Carlson Type 172-A

Key switch   Stromberg- 
Carlson Type 172-A

Key switch — Stromberg- 
Carlson Type 172-A

Key switch — Stromberg- 
Carleon Type 172-A

Key switch --- Stromberg- 
Carlson Type 172-A

K-817472 P-9

K-817472 P-9

K-817472 P-9

K-817472 P-9

K-817472 P-9

K-S17472 P-9

K-817472 P-9

K-817472 P-9
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"T-l Transformer —
Transformer —

■ ‘ypE - , EX-28C23Î
K-6898Ô

? C-l 
G-503- ïyje ÊÏ-456

a
 

1-1 
EH 
MC 

I 
*

PARTS LIST OF ULXINC; C0W.0LE P.-O, R-ÏO, R-1L R-].£

Resistor No. Ròsistanoa Refo-enoe nrv/’g No«

1 250 ohms 11-35523 P-1
2 242 ohms K-35523 P-2
3 216 ohms K-35528 P-3
4 192.5 ohms K-35528 P-4
5 171.6 ohms K-35528 P-5
6 152.9 ohms E-35528 P-6
7 136.3 öhtnä E-35528 P-7
e 121.4 ohms K-35528 P-3
9 103.2 ohms £-35528 P-9

10 95.5 ohms K-25528 F-10
11 66 ohms K-35528 P-11
12 76.6 ohms £-35528 P-12
13 68.3 ohms K-35528 P-13
14 60.8 ohtrs K-35528 P-14
15 54.3 01130(5 £-"5628 2-1B
16 48.4 ohms K-25Ö28 9-16
17 43.1 ohms K-35528 P-17
18 38.4 ohms ¿-35528 p-18
19 54.2 oh~E K-35528 P-19
20 30.5 ohms £-35528 F-20
21 250.1 ohms 1-55528 P-21
£2 1084 ohr:s K-33538 P-22
23 360 ohms 1-35528 P-23
24 178,6 ohms K-oS&Jfi p-24
26 106.3 ohms P-25
26 70 dTuhu K-55528 P-26
27 49.4 Çhm3 N 1 L»

1 tn
 

tn
 

(O P-17
28 35.5 Ohms K-35528 P-28
29 27.9 ohms ''-35528 F> ' iQ
30 21.9 ohms E-35523 ?-~0
31 17.6 ohms K-35528 ?-31
3 35 14.3 ohm,? K-35528 P-32
53 11.7 OhMF £-36528 P-33
34 9.8 oh~i.-. £-35529 P-34
35 8.2f) ohns K-35528 ?-35
36 7.0 ohms K-35528 P-56
37 5.95 olics £-55523 P-37
2g 5.13 ohms H-35523 F-ó3
39 4.4 ohms E-35528 F-79
40 31,6 ohms T-Z5523 ?-40

*For MI- 3116 only **For 1'1- 3116-A

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



Page 10

nSTAILED PARTS LIST 07 MIXING CONTROT. R-13

Resistor No. Roels traici) Eeferinci- D’ 7/’g No

1 500 ohms K-3B532 p-1
2 484 ohms P-3
3 432 ohms K-35S32 P-3
4, 385 □ams K-35532 F-4
5 343 ohsns K-35532 F-5
6 305.8 ohms K-35532 F-Õ
7 272.6 ohms K-35532 P-7
è 242.9 0hW3 K-3&S3S P-S
9 216.5 ohms K-35532 P-9

10 193 ohms r: T C1
 

en
 

cj
 

ra P-10
11 172 ohms K-35532 P-ll
12 153,3 ohms K-35B32 P-12
13 136.6 ohms L —-o LL ¿ P-13
14 121.8 ohms K-35532 P-14
Iti IOS. 5 ohms K-35532 P-15
16 9G.7 ohms K-35532 P-16
17 86. £ oiurs K-55532 l’-17
18 76.8 ohms K-35532 P-1B
19 68.5 ohms K-35532 P-19
go 61 ohms K-35532 ?-20
51 500.1 OiitDS K-35532 7-21
2ã 2168 ohms K-35532 pwüe
25 719 ohms N-35532 -: 5
24 357.3 ohm à K-35 fl 7 2 1 4
£5 212.5 ohms N-15¿32 1-15
36 14 U ohms K-35532 F-26
27 98.8 ohms m-35tri P-27
ßß 72.9 oluaa £-35»52 P-28
29 55. Ü ohms K-15532 P-29
30 43.7 ohms K-&5Ö5« 2-30
31 55.1 ohms 17— L □ 5 ¿»S F-31
32 23.5 crut s K- p-32
33 23. S ohiis - .
34 19.5 ohms K- 35532 P-3 4
35 16,5 oijma y-33
36 14 oh mu K-35532 7-36
37 11.9 ohms 11-80337 -37
36 10.25 ohir.s Xi.* û- - j: ■ ó . r-38
39 3.8 ohms 1^30531 F-39
40 63.2 ohms lu-c uGoJj P-40
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Addenda Sheet

M L - 3 1 1 6

MI-3116A

Photophona Rocording I n s t tu c t i on s , Instruction Book 2.5S95j men
tion characteristic curves for the MI-3116 and MI—3116A micro
phone mixers. These curves were omitted from IB—23895 and are 
now supplied herewith.

6

4

2

LOW FREQUENCY COMPENSATION MI-3H6A MICROPHONE MIXER
I—I 1 1— T -t—»----------- +- 1 , 1 MH 1 1- I M--------------- 1--------- 1 t 1 M 1 1 , K

CAPACITOR PACK CONNECTED FOR MINIMUM LOW FREQUENCY ATTENUATION
"1—— — f t ■ I --------- ------- •  —t—I 4 ♦ 4 ——------------- ------------------------ --------- 1 !—♦——  !—-I I

-10
— 12k
-14
-16

-ie k

SWITCH IN
POSITION * I_i 

ILI

UJ POSITION *2

i~-------------------  ---------- i---------r-
1 FREQUENCY - CYCLES PER SECOND

M ^¡4H9

¿A

30 too

To Swi TCH 
5 t, 3,5 or?

I M 4-IÏUS I
for Minimum attenuation Change 
FROM CIRCUIT OF M ^1^119 TO ABOVE ‘

1000 10,000

0

- 2

-
- t
- a 3 !

L

3-P-30 - Minimum Low Frequency Compensation - MI-31I6A

IB 23895-a

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



-2

-4

-6

-ß

-IQ

-12

-|4

- lô

-18

-io

22

0

50 lOO 10,000

P-3O-A - Maximum low Frequency Compensation - MI-31I6A

P-31 - High Frequency Compensation - MI-31 I6A

- 2 -
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MI-3I2O

COMBINING NETWORK

RCA PHOTOPHONE 

RECORDING INSTRUCTIONS

IB-25664

Fir»t Edition 

Copyright 1937 
RCA Mfg. Co., Inc,

Photophone Division 

RCA Manufacturing Co., |nc. 

Camden, N. J., U» S. A.

A Service of the Radio Corporation of America
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(MI-3I2O) 
RCA PHOTOPHONE 

COMBINING NETWORK

ELECTRICAL SPECIFICATIONS

Source Impedance.......................................................................................  250 ohms
Load Impedance....................................................................................... 250 or 500 ohms
Insertion Loss (0.006 watt reference level) 3 DB for 250 ohm output

(0.006 watt reference level) 7 DB for 500 ohm output

MECHANICAL SPECIFICATIONS

Height....................  3-1/2 inches
Width ................................................  19 inches
Depth..............................................................  4-1/2 inches

PART 1 DESCRIPTION

The MI-3120 Combining Network is designed to combine a maximum 
of two 250 ohm lines, and to work into either a 250 ohm or 500 ohm line. 
It ia usually connected directly to the input of a Rerecording Amplifier.

PART 2 REPLACEMENT PARTS

The following parts list is included to provide indentification 
when ordering replacement parts. When ordering specify the item by 
description and reference drawing number.

REFERENCE DWG. NO.DESCRIPTIONITEM

RT-456 Output Transformer M-68985 G-503
R-I Resistor 62.5 ohms K-35861 P-39
R-2 Resistor 62-5 ohms K-35B6I P-39
R-3 Resistor 62.5 ohms K-35861 P-39
R-4 Resistor 62.5 ohms K-35861 P-39

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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SECTION IV

Amplifier Data

Master Reference Book 
Disc Recording
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RCA PHOTOPHONE

BRIDGING AMPLIFIER
TYPE PA-109

(MI-3223 - HO-Volt) 
(MI-3223 A - IIO/22O-Volt)

INSTRUCTIONS

¡Second Editton|

RCA VICTOR DIVISION 
RCA MANUFACTURING COMPANY, INC. 

CAMDEN, N- J.,

AN RCA SERVICE

IB-23637PRINTED IN U. S. A.
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EHUATUM

IB-23837 MI-3223 and MI-3223-A BRIDGING AMPLIFIER

Refer to parte list on Pago 7. R-12 and R-13 change Refer
ence Drawing Number from K-B17616-P1 to K-817616-P6. Note this is 

a tapped resistor.

EATA ShaET

RADICTRONS

1st stage 1 RCA-37
2nd stage 1 RCA-37
3rd stage g RCA-45 (push-pull)
Rectifier 1 rcA-80

Pilot Lamp 1 Maeda No, 40 6 volt, O.1S amp.,
Cat. ¿3030

Fuses 1 W.E, ron-alarra type. Cod© ¿4-1* 
i-ampers

1 W.E. non-alarm typo, Code ¿4—B 
2-ampors (for 110-120 volt 
operation) or,

1 W.E. non-alarm type, Coda 24-B 
1-ampere (220-230 volt operation, 
Ui-3323-A only)

Porex- Suppl y for MI-3223: For KI-3223-Ai
110-120 volt, 11C-120 or
50-60 cycle, 220-230 volt,
single—phase 50-60 cycle,
86 watts single-phase,

85 wattsC-aurca Impedance 0-30,COO ohm
Input Impadanco 30,000 ohms

Output Impedance 250 or SCO ohms

Load Impedance 250 or 500 ohms

Overall Gain. 38 dp.

Und intort cd Powor Cut p u t 2 watts

Field Supply 100 volts, 100 milliamperes

Plate Supply 275 volts for Type PB-132 Noon Volume 
Indicator

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



RCA PHOTOPHONE

BRIDGING AMPLIFIER
TYPE PA-109 

(MI-3223 - I IO-Volt) 
(MI-3223-A - 110/220-Volt)

DATA SIJEET

RADIOTRONS

1st stage
2nd stage 
3rd stage 
Rectifier

1 RCA-37
1 RCA-37
2 ROA-45
1 RCA-6O

(push-pull)

Pâ 101 LaC3p

Fusas

1 Lktzd-o Mq. 40 6 voll, 0,13 amp., 
Cat. #3030

1 '7.E. non-alarm type, Colo 24-13 
¿--ampere

1 W.ß. non-alarm type, Cole 24-B 
2-an>pore (for 113-120 volt 
operation) or,

1 A1.«, non-ularm type, Cods 24-B 
l-ampare (22C-23Ö volt operation, 
MI-3223-A only)

Poerer Supply Tor ;ZT-7j<25: 
1ÌC-120 volt, 
50-60 cycle, 
single-phase 
Gfi watts

Fo ■ rr-3225-A! 
110-120 or 
220-230 volt, 
50-60 cycle, 
single-phase, 
66 watts

Source I&pudance 0-30,COO ohm

Input 7mpedor.es 50,0C0 ohms

Output Itpodar.ee 250 or 500 ohsis

Lotti Impedance 230 or 500 olurs

Overall Gain 38 db.

U-distprted Fewer Output ü ,'.atts

Field Supply 100 volts, ICC milliauiporos

Flats Supply £75 volts for Typa PI3-132 Neon Volume
Copyright © 2009 Ray A. Raybim l^AlbRights Reserved



DATA SNIST ( 0ONT’ D )

Main Volture Control
—-———• — — ——■ ■ — — 2 db attenuation .s teps aboi'e nettj ns 

No. 5

4 db attenuation between sotting Mo. 5 
and No* 4

5 db attenuation between setting No. 4 
and No. 3

3 db attenuation between setting Mo, 3 
and No. 2

12 db attenuation between setting No. 2 
and No, 1

Infinite attenuation between setting 
Na. 1 and 0

Panel Diteansio-s

V; eight

19" wido x 101" high x 9i" deep 

70 Jb". unpacked, including tubes

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



RCA PHOTOPHONE
BRIDGING AMPLIFIER

TYPE PA-109
(MI-3223-B - 110/220-Volt)

ADDENDA SHEET
(IB-23637-A)

1. DESCRIPTION Q" liI-3£23-B ERiral'vS /Y7L1FIEH - The WI-3223-B Bridging 
Amplifier is identic-Ell with tho ’JI-3~23’A Bridging Amplifier described 
in the Instructions ID-23837 with ths exception thut u hum tal&ncjng po- 
tGrrtioi£ tsi of 20 obits resistance/ is connected across the filament wind
ing of each output tube (one across tsmlnnls 10 and 12 and one across 
terminals 13 and 15 of the power trr.nsforr.er, T-4) end the cathode re- 
tnr:i circuit for each of these tubes is leads through tho arm of its ro- 
spactive pc.tsntiometer instead cf through the filament winding center taps 
(tormlr.als 11 and 14, respectively, of the power transformer, T-4).

2. HL”4 ADTB3TMENT OK MI-S2S3-B HRTZGIMG AMPLIFIISR - The hux content of 
¿he 'iI-3/23-B amplifier Is approx! »Asly 53 db. below zero level (12.5 
tw). The predominant hum is at 50 cycles, the harmonics of this fre
quency being much lower, For this rad^bn, the adjustment cf Iha hum po- 
tentioreters by means of a pair of headphones cciinec ted across the out
put of the VI-5/23-E amplifier io difficult if not impossible. The ac
curacy of the adjustment will depend, c' course, upon the conditions of 
operation of the vnit. When used in the ordinary manner as a monitoring 
amplifier to drive directly a aXaltOz^ag otnlspGwker, JI is only nscss- 
sary u o utim t/ic i o 1in. a c oi > co 1 ro x b s 1 pcmxtxon and to adj us c the 
hum potentiometers to give the minlttnn hjy as hesrd from tho loudcpanker. 
When wore accurate adjustment is required, th?, procedure should he as 
follows:

(a) Set up -and connect the necessary paper supply to the 1ZI-3223-B 
Bridging Amplifier end to another amplifier (such as tha Typo I-A- 
108 Recording Amplifier) having Euffluicnt wiplifl cation to drive 
the hum voltage within the range cf a conveniently available low 
range voltmeter. (Note: - The awplifics-ion of the Typo PA--1C8 Ro- 
coi'ding Amplifier in sufficient to provide a satisfactory reeding 
on any 1000 ohm per volt voltmeter on which a fairly nceurutc read
ing of about 10 volts or less can be taken.)

(b) Connect the 5C0-ohru output terminals of the MI-3223-B Bridging Am
plifier to the 500-olim input terminals of the Type PA-108 Record
ing Amplifier,

(c) Connect an A.C. meter across the output of tho Type PA-108 Racord-
ing Amplifier.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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(d) Turn the volume control of ihr Typo BA-109 Bridging Amplifier to
its "0" position.

(a) Adjus; the volume control of the Typo FA-103 Recording Amplifier 
no os Lo obtain a rending of the output motor that is sufficient
ly high on the 'notor scale to be easily readable and to indicate 
readily comparetively srall changes in value.

(f) Turn the hum control potentiometers, one at a time, through their 
ranges and set each at the point at uhich the smallest reading of 
the output meter is obtained.

3. FREQUENCY RESPONSE EEASUKEFZNTS OF TYPE PA-109 AMPLIFIERS - It should 
be noted thi-t ’be test circuiJ shown in Figure 1, Page 6 of Instructions 
IB-23837 for the Model FA-10SA1 Bridging Amplifier (¥1-3223) and the MI- 
3223-A Bridging Amplifier will result in the taking of a response curve 
under conditions equivalent to the oparution of the amplifier fron a 
source of zero impedance. To obtain a curve the equivalent of operation 
from a source of known impedance, insort in this lest circuit two resist
ors, each of oiie-holf tho source impodaneo, one In series with each side 
of the amplifier input line and between the input voltmeter and the am
plifier. Iha response ourvo shown In Figure 7 wag taken under the equiva
lent condition of aero aourcs impedance i.c., using tho circuit shown 
in Figure 1. Over the range of source impodancB from 0 to 30,000 ohms, 
the response will not vary more than about 1 db. at 30 cycles and 10,000 
cycles. (The amplifier is normally operated from source impedances of 
850 to 1,000 chins.)

4. REPLACEMENT PARTS - The hum potentiometers used in the IiI-3223-B 
Bridgi/ig Amplifier may bo ordered, if replacement should become neces
sary , as follows:-

Item

R-24
R-25

Description

potentiomater - 20 ohms
Forantiometer - £0 ohms

Ref. Drawing No.

K-832602 P-2
K-Ö32602 P-2

Printed in U.S.A.
August 31, 1933.

RCA MANUFACTURING CO., INC. 
CAMDEN, NEW JERSEY, U.S.A.
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RCA PHOTOPHONE
BRIDGING AMPLIFIER

TYPE PA-109

PART I - DESCRIPTION

1. GENERAL - Ono of the primary Uses of the Type PA-1C9 bridging ampli
fier in for monitoring, ITjen used for this purpose, in conjunction with 
a Xobdupoakor placed in the booth, the rocordist is able to check aurally 
tho results of his manipulations of the mixing controls and speech com
pensator panel so that the recording whan properly reproduced in the 
theatre, will be a truo reflection of ths impressions, moods, anti Ideas 
which ths director and recordist desire to create. The Type PA-109 am
plifier may also be used for bridging purposes such as is required when 
two ur more file, or wax recorders are to be operated from the SOO-ohm 
output or i he intermediate output of the recording umpllfior. Its use 
for either purpose requires that it bo of the highest quality and proper
ly upsrated.

2. ELECTRICAL CIRCUITS - The Typs PA-109 amplifier is a small, compactly 
built unit completely operable from any single-phase, 50-60 cycle power 
supply of tnc proper voltage rating. Ths ampli fiers of the earlier pro
duction, designated as UI-3223, were designed for operation only from a 
nominal line voltage of 110; but the later production, designated as 
Î/I-3223-A, were designed for operation from a nominal lino voltage of 
e 11har 110 or 220. The latter model is wired, when shippod, for operation 
free, a 220-volt linn, the transfer of a single wire from or.o transformai* 
tap tc another being .”.11 that 5 s nacnssury to change the unit from one 
voltage rating to the other.

The input transformer is designed to eporato from tho inter
mediate output provided on the re wording amplifier or for bridging any 
500 ohm bus.

The first audio stage employs an FCA-37 Radiotron resiatance- 
capmcliancc couple! to tho secund stage which ulao utilizes tin. RCA-37 
Rudiotxon. "’’he output of this second stage is resiEtenas-capg-citanco 
coupled to a push-pull transformer which furnishes audio voltage to tho 
grids of two RCA-45 Raiiatrons. A calibrate! volume control is supplied 
in the grid circuit of the first RCA-37 Radiotron providing a two db, 
change in attenuation for each step above Ko. 5. Bulow sotting Mo. 5 ths 
attenuation inoroasos rapidly so as to give 60 db. attenuation in No. 1 
position. The position corresponding to zaro setting of the indicator 
provides infinite attenuation. (See data sheet for valuos of attenuation 
per step).

The output transformer of the amplifier has provision made for 
eithor 500-ohm or 350-ohm matching. xhe frequency response characteristic

Copyright © 2009 Ray A. Rayburn - All Rights Reserved 



Paga Two

is flat, being within ±0.5 db. from 30 to 10,000 ojclos.

Tbs throa stages of amplification employed in the Typo FA-109 
bridging amplifier provide a total amplification of 38 db. Tho amplifier 
plate supply circuit, utilizing an RCA-30 Radiotron, furnishes 100 milli
amperes DC at 100 volts for one loudspeaker field supply, if required, 
Then no external speaker field is required, a reactor included in the 
power equipment cf the amplifier may be connected in the plate circuit 
by proper placement of the fuse provided for this purpose in the tube 
c ompartment.

The meter and cord supplied with tho recording amplifier my 
ue used for checking the operation of tho tubes. Provision is made for 
metering tho plate current of all tubes and the plate supply voltage. 
The circuits employed with these metorit.g facilities use open-cirevit Jacks 
co that no amplifier circuits are mads or broken during the metering pro
cess. Reference to Figures 8 and 9 will show that tho metering is actu
ally the measurement of voltage drop across appropriate resisters.

An interstage output is provided by a tertiary winding on 
the secondary of the push-pull input transformer to provide a means of 
supplying a uniform input over the audio frequency range to the noise 
raduc lion amplifier, neon volume indicator and mcnitorirg system when the 
Type PA-109 amplifier is used as a bridging unit. If necessary, as 
many us six bridging loads of 30,000 ohms each may be operated from this 
output. A total load of less than 5,000 ohms should not be used and the 
capacity of the various connections to these bridging loads should be 
kept below 0.00-15 mfd. This capacity is approximately equivalent to 100 
feet of twin lead cable or 100 feet of 5-conductor shielded microphone 
cable.

3. CONSTRUCTION - The amplifier is so constructed that it may be readily 
serviced while it is still connected and in position. It is no longer 
necessary for the operator to unsolder numerous wires aud remove a num
ber of screws in order to place the pmel in a suitabls position for ser
vice or inspection. The entire front panel Is hinged on tho side to per
mit its swinging open toward the front. This is easily accomplished by 
tho loosening of two thumb-screws on the loft Gf the panel which permits 
tho unit to bo rotated, out of its stationary jnatal container, through 
apprcxlmutely 1EG°. The entire amplifier assembly is mounted on the tack 
cf tho front panel with each part easily accessible.

Connections between tho amplifier and the terminal strips on 
tho inside of the stationary metal container are ixedo with flexlbia cables 
as is clearly shewn in the photographs. A loop of sufficient size is pro- 
vUud to psrmit the panel to swing fully open without allowing any strain 
to couig on the connecters.

The external connections to tho unit are made directly to the 
stationary terminal strips through openings in the walls of the octal 
housing. A schematic wiring diagraco is gluod to the rear of the shield
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can and all ccnponents are numbered, corresponding to the numbers and 
values on tha diagraM^

PART II - INSTALLATION

4. MOUNTING - The Type PA-109 amplifier in designed for mounting in a 
standard 19" relay rack; however, any equivalent structure may be used 
that will provide rigid support for the panel. It 13 important that the 
panel to firmly supported in position before attempting to open the unit 
on its hinges.

5, LOCATION OF FUSES - After mounting the amplifier in a suitable reck, 
remove the cover plate from the tube compartment and place the power sup
ply fuses in their holders. Tn the HI-3223 or MI-3223-A amplifier, a W, 
E. 2-ampere fuse (non-alarm type, Codo 24-B) should be inserted between 
the right pastier terminal and the right upper terminal (engraved ”110" 
or "LOW") for 110-volt operation or between the right center terminal 
and the right lower terminal (engraved "120" or "HIGH") fox- 120-volt 
operation. Never put a fuse in each position at the sates time as this 
will short circuit a portion of the transformer primary and burn out o.ie 
or both fuses. In the MI-3223-A amplifier- only, when ops/'fited on a power 
supply of u nominal rating of 220 volts, a T.E. 1-ampore fuse (non-^larm 
Type, Code 24-B) should bo inserted between the "LOW" termin'»ls for 220- 
volt operation or between the "HIGH" terminals for 230-volt operation,

If no external loudspeaker field is to be energized, a W. B.
1/2-ampere fuse (non-alarm Type, Code 24-B) should be connected between 
tho left center terminal and the left upper terminal. The word "REACTOR” 
is marked between theso terminals and indicates that when the fuse is in 
this position, a substitute reactor is included in the circuit.

If a loudspeaker field is to be fed from the amplifier this
fuse should be connected between the loft center terminal and the left 
lowei* terminal. The word "SPEAKER" is ‘marked, between these terminals and 
Indicates that with the fuse in this position an external speaker field 
must be connected,

6. RADIOTRONS - After putting the fuses in theix- proper places, insort 
the Radiotrona in their respective sockets as called for by the markings 
adjacent to each tube location. For bast results the two RCA-45 R&dlo- 
trons in the output stage should bo chosen such that their plate currents 
ere approximately the same value. Screw the hkxzda No. 40 pilot lamp in 
its socket behind the red bezel and replace the cover of the tube coui- 
pertment.

7. ELECTRICAL CONNECTIONS - Loosen the thumb nuts on the left side of the 
panel end swing tho amplifier open on its hinges. When the unit is used 
to supply plate voltage to the Type PB-132 Neon Volume Indicator, care 
should be taken to inspect the terminal board counted on the tack of the 
swinging panel to ascertain if the 12,000 ohm bleeder resistance lead is 
removed from the terminal marked "+ B SUPPLY" and connected, to the terminal
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jarked ”+ SPEAKER FIELD”, This removes the bleeder from the circuit. 
If tho amplifier is net usad to supply plate voltage for tho Typo PR-132 
Neon Volume Indicator, the blocdor roeiotanco load should bo connected. to 
the terminal trarkad "f B SUPPLY”. This load is easily located as it is 
Lho only lead with a spado terminal going to ths terminal board.

The MI-3223-/ amp 11 flor is wired, when shipped, for opera
tion from a power supply of 220-230 volts. This is dona as a safety 
precaution. If the amplifier is to hr operated fiutr. n power supply of 
110-120 volts, unsolder the black lead, having a rad tracer, connooted 
to terminal "0” of the povsr transformer, T-4, and solder this loud to 
terminal "1" of this transformer. For ths location cf these terminals, 
refer to Figure 11.

No ”C” batteries are required as all grid voltages are ob-
Lair.ed from the voltage drop across appropriate resistors.

Tho input connections can be made to the interstage output 
of the rscurdihg ampilfiur cr to a 250 ar 500 ohm bridge bus, depending 
on the particular application.

If the amplifier is used to drive & film recorder, the noise 
reduction amplifier, neon volume indicator uni monitor amplifior should 
r.e co noc te i to the interstage output. (See section 2, regarding load). 
Both 250 and 500 ohm output 'Lenrinals are provided. When the Type BA- 
103 amplifier is used to drive e film recorder tho recorder input should 
bo connected to tho tormina! s marked ”500 OUT”. When making all input 
and output connections be sure to cair.tain the proper phasing by co .rent- 
i.-.g the ”i" terminal of any particular input or output pair to he "±" 
terminal of tho preceding or succeeding unit.

If ths amplifier is used to supply plato currant to the noon 
velums indicator, the leads carrying this supply should be connected to 
ins .wo tormlrnls marked "±” anti on each side of tho words "B SUPP.’.Y", 
The leads carrying field supply to inn speaker should be connected to the 
two terminals marked "t" and cn each side of the indication "SPKRFl.D". 
It will be noted that one of Lhasa torL.lj.alE it common to Loth tho pinto 
current supply and the speaker field.

Turn "off" tho power switch on tho front of Iha panel, con
nect the 110- or 120-volt AC power supply to the two tap terminals marked 
"AC”, and class the amplifier.

PART III - OPERATION AND MAINTENANCE

3. CHECKING TOBE OPERATION - After completing nil connections outlined in 
section 7, tho amplifier is ready to be turned ”on".

Allow a few seconds for the tubes to warmup. Ther check the 
plats currents of each tube and the plats supply voltage, using the me tor 
and cord supplied in tho Typo PA-108 Recording Amplifier. The approximate
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values to be obtained at each test Jaak ere given below in the order in 
which the Jacks are arranged on ths panel, from left to right:

•These readings should balance within 15#.

Jack Reading
Multiplication

Factor Indication

UA-l-V 1.3 1 1.3 milliamps.
MA-2-V 3.2 1 3.2 If
MA-3-V *1.0 20 30 It

MA-4-V *1.5 20 30 fl

B-V 2.9 100 Ê9O volts

tester.
The tubes should bo checked occasionally with a reliable tubs

£. CARE OF VOLUME CONTROL - Tho volume controls may to taken out for in- 
spect-lon or cleaning by removing only ths four screws in tho outer corners 
of the escutcheon plats and carefully pulling the unit straight out so as 
now io scrap© tho wire-wound resistors. Tho controls should bo cleaned 
occasionally by using a small quantity of light, high-grade, machine oil 
such as cumex-a or watch oil, (CAUTION: - Mover use sandpaper or harsh 
abrasives to clean the contacts as those surfaces have been carefully 
and accurately lapped at the factory.) Using a toothpick, apply u drop 
3. oil to tho surface of several contacts and rotate tho arm back and 
forth until the oil is thoroughly worked in and becomes dirty. Then usa 
it. sei L cloth and thoroughly wipe off the GontacuS. Repeat this procedure 
until the oil ceasos to become discolored. When complete, all oil should 
be thoroughly wiped off with a clean cloth.PART IV - TBSTING
11. PHASING - It is important that all inputs and outputs be properly 
phased. In other words the instantaneous voltage at corresponding input 
and output ieroinals should be of the same polarity. For convonibhde 
one terminal of each input and output pair is marked "i" to indicate 
this polarity relation.

All units of RCA recording equipment bear this "±" indication 
on tho input and output terminals so that all equipments can be similarly 
connected. This system insures consistent resul Is on all similar channels 
with the same operating technique.

The phasing cf this amplifier may bo checked by the feedback 
method and, although the unit has been completely chocked and tested at 
che factory, the following information is supplied as a matter of infer- 
¡nation to assist in maintenance and repair.

when the 
"output"

When the phasing is correct, tho amplifier will "motorboat” 
"input" terminals ars connected across any one of the thx’s paCopyright © ^RayA Raybur^- All Rgh&RefeeM
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put" paii- connected togother. A pair of headphones connected across the 
"input” terminals will serve to indicate this "motor-boating" sound. If 
the amplifier la not properly phased, either no sound or a very high fre
quency whistle will be hoard. If the volume controls are set too low, no 
sound will be heard in either case. At volume control settings above 
the spill-over point, the frequency of the oscillation will decrease 
somewhat.

Should these tests indicate the amplifier to be out of phase, 
it may be corrected by reversing the INTERNAL connections to the input or 
output terminals, whichever involves ths least, changing, in order that 
all outputs are in phase with the input.

11. FREQUENCY RESPONSE - A check on the frequency response and load churT 
aoteristics will indicate whether the amplifier is properly connected 
and/or whether it contains any parts that are electrically defective. 
The frequency response characteristic may be taken under various operat
ing conditions as follows:

A. CONNECTIONS - Connect a calibrated source of audio fre
quency signal to the amplifier input terminals as indicated in Figure 1.
An RCA HiV52E beat frequency oscillator is very desirable for this work.

Although suitable source impedances for this amplifier are from 0-30,000 
ohms, a 500-ohm input loading is usually most convenient. Vi may be mea
sured with a voltmeter or db. meter connected across the input. Rectox 
type meters may be used if desired, but care should be taken to use them 
in pairs. That is, if the input is read with a rectox meter, the output 
should also be read with a rectox motor. The output may be measured by 
either a high resistance voltmeter across a 500 ohm load, Rs, as shown 
dotted or a milliammeter in series with a load resistor Rg. Resistor Rg 
should be of such a value that its resistance plus the resistance of the 
meter is 500 ohms. A voltmeter covering the range of 20-50 volts or a 
milliammeter covering the range of 40 to 100 ma. is satisfactory.

B. FREQUENCY RESPONSE - Curve #1 Full Gain Setting - Interme
diate Output Unloaded.

With the volume control set at maximum adjust the Input at
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1000 cyclss until the output roads 20 volts (v-) or 40 ma. (li) and toko 
output readings for each frequency, keeping the input voltage constant. 
Figure 7 choirs a representative curve obtained, under these conditions.

C, FREQUENCY RESPONSE - Curve #2 Full Gain Setting - Inter
mediate Output loaded with 5000 ohms.

Hold the same output os in Curve #1 end read output on the 
500-ohci output and on intorstags output for each frequency with constant 
input voltage. Figure shown a representative curvs obtained under this 
condition. The output of the interstage (Va) may ba measured with a vacuum 
tube voltmeter across the 5000-ohm lead or, if a Typo 13-0 volume indicator 
panel is available, it may bo used for this purpose.

If the 230-ohm output is used, curves should be taken as des
cribed for Curve #1 except that the output circuit should be 250 ohms 
rather than ECO and the metar roadings will be altered proportionally.

12. LOAD CURVE - The load characteristic (output voltage ogaitst input 
voltage) should be a straight line up to an output voltage of 32 volts. 
As with any load curve, it is essential that the metering equipment be 
vary accurato over the range used.

12. REPLACEMENT PARTS - The following parts list is included to provide 
proper indentificatioa when ordering replacement parts. When ordering
specify the 
cription and

Item

item as called for in 
roferenco drawing as

Descri

the schematic diagram fol]owed by des

No.

follows;

.ption Ref, D’w’g

R-l Volume Control 50,000 ohms ii-406366 G-l
R-S Ro s is to I’ 20,000 ohms K-319759 ?-10
R-3 If 3,500 ohms K-319733 P-7
R-4 *1 50,000 ohms K-319789 P-1
R-5 Tl 75.000 ohms K-819789 P-11
R-6 II 500,000 ohms K-819789 P-3
R-7 ri 2 0,ODO ohms E-819739 r-io
R-8 Tl 3,500 ohms K-819789 P-7
R-9 tl 25,000 ohms K-819739 P-12
R-10 »1 500,000 ohms K-819789 P-3
R-ll n 500,000 ohms K-319789 P-3
R-12 n 26,000 ohms
R-13 li 20,000 ohms K-817616 P-1
R-14 »1 13,700 ohms K-819789 P-14
R-16 if 500,000 ohms K-819789 P-3
R-l 6 h Cl ohms K-8197S9 P-16
R-17 n 61 ohms K-8197B9 P-16
R-l 8 ft 104- ohms K-819789 P-13
R-19 li 104 ohms K-819789 P-13
R-20 H 50 ohms K-819789 P-15
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It-ga Description Ref. D’w 'g No.

R-21
R-22
R-23

Resistor 50 ohms
" 12,000 ohms
" 25,000 ohms

E-SIS795 
K-817616 
K-819783

P-15
P-2
F-12 1

C-l Capacitor 0.1 mfd. CP-86 14-64565 G-l

C-2 " 1 ujfU» Twa». 13-14
C-3 " 3 mfd. Term. 1,7-2,8

C-4

C-5

" 3 mfd. Term. 9,15-10,16

" 1 mfd. Term. 17-18
- CP-135 W--68568 G-l

C-6 " 3 mfd. Term. 5,11-6,12

C-7 " 2 mfd. Term. 3-4 J

C-3

C-9

0 3 mfd. Term. 1,5,9,13-2,6,
10,14

* 3 mfd. Term. 3.7,11,15-4.
8,12,16

! CP-136 ?A 68567 G-l •

L-l Reactor RT-259,R=11,000 chms U-406230

l-b 0 RT-3U,RI.S/R1-S=
245 ohms/250 ohms

ti-406417 G-l

L-3 ” RT-310,R1-a=1000 ohms M-406405 G-l •

S-l Fuse, 0<5-u»poru (W.F. aptt-ularx hypo C ode 24-3)

8-2 Fuse, 2-ampi.ro ( " ” " "
Fuse, 1-amporu ( " " " "

” ,r ) or.
h n j

8-5 Switch D.P.S.T. poser switch Z-65679 r-i

T-l Input Trunsformer RT-307, 
8x4/85.8=2000 ohms/259u ohms U-103C91 G-2

7-3 Interstages Transformer RT-308, 
Rai/^c-a/hoii-

16S0 ohns/5070 ohms/ELu ohms y-4030'9 6 3-1

T-3 Output OrausforEar, 80-309, 
Ri-a/Ri-ia^SSS olnns/38 ohm.; E-W3097 G-l •

•Ti 4-X J Po'.vor Trcnsfonasr 8T-312,Ria/Rj a/R4.G=
COpyTight © 2009 ^Ray AIRayburn - All Rights Reserved-^ ta 
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Item Deacripticn Raf. D’w’g No.

Pü.var Trans former RT-SSS.Ro-s/rtj.s/Ri-g/

Hj-a/Rio-ic/Rib-i e/Rt e-i 7-9*15 or,®s/ 
4.1&5 ohms/0.213 ohms/470 ohms/ 
0.094 ohms/0,083 ohnis/0.154 ohtns

(Usod ixi MI-3233-A, only)

M-406418 0-502

L(Ot Gl'
Ifeter Cord

As uacd in recording amplifier 
for metering purposes, 0-8 volts 
1000 ohms/volt

Test Equipment

K-35558 P-4
K-35558 P-5

Isolation Transformer XT-1731

RC? Beat Frequency Oscillator 
(20-17000 cycles) T2V52E

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



FIGURE 2—FRONT VIEW OF MODEL PAI09AI BRIDGING AMPLIFIER (MI-3223)

FIGURE 3—FRONT VIEW OF MODEL PAI09AI BRIDGING AMPLIFIER (MI-3223) 
WITH TUBE COMPARTMENT COVER REMOVED

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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(CP- 135)

FIGURE 5—TOP VIEW OF MODEL PAI09AI BRIDGING AMPLIFIER (MI-3223)

6—BOTTOM VIEW OF MODEL PAI09AIFIGURE BRIDGING AMPLIFIER (MI-3223)
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ADDENDA SHEET

(MI-3223-C, IIO- 220 volt) 
RCA PHOTOPHONE 

BRIDGING AMPLIFIER

1. Description of M1-3223-C Bridging Amplifier

The MI-3223-C Bridging Amplifier is identical with the MI-3223-B 
Bridging Amplifier described in Addenda Sheet IB-23837-A except for a 
rearrangement of the parts and changes in shielding to furthur reduce 
hum.

2. Circuit

Figures 1 and 2 attached show respectively the schematic and wir
ing diagrams for the MI-3223-C Bridging Amplifier.

3. Replacement Parts

Most replacement parts for the MI-3223-C Bridging Amplifier are 
listed in the Instruction Book for the MI-3223 and MT-3223-A and also 
in the Addenda Sheet for the MI-3223-B. The other replacement parts are 
listed below.

Item Description Ref. Drawing No.

C-l Capacitor 0.1 mfd. P-72017 G-532
C-10 Capacitor 0.25 mfd. P-72017 G-53Ö
C-ll Capacitor 0.25 mfd. P-72017 0-536
C-12 Capacitor 0.25 mfd. P-72017 G-536
C-13 Capacitor 0.1 mfd. P-72017 G-532
R-l Volume Control 50,000 ohms. K-830184 P-1
T-2 Interstage Transformer RT-308A K-9OO391 G-501

EK KATA

2R1-3.1 MI-3223-C BRIDGING AMPLIFIER

Rsfer to parts list on Page 1. R-l change reference Drawing
Numbe r K-8COPlWt © ¿OPWlSA- Ray^m — All Rights Reserved
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INSTRUCTIONS 

forMODIFIED MI-3230 MICROPHONE AMPLIFIER
technical DATA

PO.-7ER SUPPLY REQUIRED
"A" SUPPLY
$ - C Volts 0.6 Ampere DC

SUPPLY
225 Volts 5 *»a.

RADI . TRO* S
2-RCA-1S20

RATED OUTPUT
6 db (0.00> H. Ref. level 

with less than 1/» distortion 
at LOO cycles)

INPUT
250 or 30 ohms
INPUT LEVEL (i 1000 cycles) 
ninimum for Ratod Output 
250 ohm Incut 250 ohr Output 
- .'jL do

OUTPUT L PEDE CS 
2*30 o'runs

LOAD I: JEDEC E
2?0 ohms

GAI.l(«0RAL RESPONSE)
50 db
(2p0 ohm oal. source, 2^0 ohm 
load).

FREQUENCY RESPO SE
Flat Position
¿1 db 30 - 1000c cycles
ifith high frequency compensation

♦ 6.3 - db at 10000 cycles.

P 1YSICAL SPECIFICATIONS
• ndth - L-l/2 inches
oight - 6 inches

Length - 13-1/2 inches (overall)
• »eight - 16 pounds

DESCRIPTION

The Mi-3230 Microphone Amplifier made according to M-U1LO77 has been 
re-designed to permit of 1 higher output level with the same amount 
of distortion. Schematic diagram X-S59&1 together with photographs, 
Nos. 52863 and 52339, »how tne circuit and the arrangement of parts 
in the modified unit. Otherwise the amplifier has the same physical 
dimensions as the MI-3230 and is interchangeable therewith.
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INSTALLATION

AUDIO I ¿PUT COb? ECTIONS

Tn© audio input connections are made through a small three conduc

tor Cannon plug as follows: ,

Pin No. 1 Shield « Chassis
" * 2 ±250 ohm input
" " J 250 ohm input

When shipped the amplifier is connected for use with a source im
pedance of 250 ohms. In addition, taps are provided on the input trans
former for an input impedance of 50 ohms. When it is desired to use 
this value of input impedance, the lead on tap one should be changed to 
tap 2 and the lend on tap 6 to tap 5 on the input transformer (XT-2J33).

POWER INPUT AND QUDIO OUTPUT CONLECTIOnS

The audio output and power supply connections are made through a 5“ 
contract Cannon Type "F1* male connector on the opposite end of the ampli
fier case. This connector and all mating connecters are clearly marked, 
showing the "♦A,” "-A9,“ "46,“ ’'Ll" and "L2" connections, on the IN ER 
SIDE of each pin. Where additional markings appear on the outer sides 
of the pins, they should bo disregarded.

High Frequency Compensation

To obtain curve 2 on 3-853607 connect R-I to ground and C-I to R-2 
as indicated on K-8596U1.

MAINTENANCE

The only maintenance work required is a periodical check of the Radio
trons and cleaning of the tuPo socket, tube cap, and plug contacts. These 
various contacts should bo cleaned with alcohol at least once every 3 
months to insure noiseless operation. It is suggested that the Radio
trons bo tested at weekly intervals of as usage requires.

The suggested method of checking the frequency response is to connect 
an oscillator through an isolation transformer and suitable balanced H 
pads to the input of the amplifier. A 250 ohm load and indicating meter 
is connected to the output. The input voltage is held constant while 
varying the frequency 'rer the desired range. Curve 3-8556(7 sh/ws the 
frequency response with the amplifier in the flat position and with 
the high frequency, end accentuated.

Curve S-b53^O9 shows the distortion characteristic at several frequencies.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved 
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REPUC3.;EiiT PARTS
SYo BOL DESCRIPTION
C-l Capacitor •• .013 mfd. , P-72017-51'
C-2 ' h

— .25 mfd. , n -556
c-5 h .10 mid.
C-!| ii ■ .25 mfd. . " -556
C-5 h — .25 mid. , " -536
C-6 ii —• .025 mfd. , " -516
C-7 ii — .25 mfd. , " -536
C-ô h - 2 -1.0 P-/2O2U-5O2

R-l
R-2

Resistor 
h

OB 1,000
1,600 Stef; 1 Ett

R-5 
â-U 
R-5 
R-S

ii • 1,200,000 ohms, 1 watt
ii

ii
100,oOO
220,uOO

ohms, 1 watt 
ohms, 1 watt

h • U70,000 ohms, 1 watt

Ä-7
R-v

ii 100,000 ohms, 1 watt
ii ■a 160,OoO ohms, 1 watt

R-> ii <>20 ohms, 1 watt
R-1O h • 1^0,UOO ohms, 1 watt

R-ll
R-12
R-U

ii « lo,uuO K-oi;a^7-a
ii BB 2} ohms K-0116U7-16
ti «1 • 25 ohms K-3116U7-16

T-l Transformer ■B XT-2303 Input 'irtasfowner.
T-2 ti —— *1-320 Output Transfonnsr

hotoi
All Resistors axcant R-ll, R-12 and K-l> are carbon.
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MI-3232 and MI-3232-A

BOOSTER AMPLIFIER

RCA PHOTOPHONE 

RECORDING INSTRUCTIONS

Fin» E^itioe

Photophone Division 

RCA Manufacturing Co., Inc. 

Camden, N. J., U. S. A.

A Service of the Radio Corporation of America
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ERRATA

2B1-4.1 MI-3232 and MI-3232-A BOOSTER AMPLIFIER

Refer to Replacement Parte List. R-6 change Reference Draw 
ing Numbor K-811847-P15 to K-819789-P17. C-6 change P-72024-G502 
to K-824O6-P2. C-7 change P-77024-G502 to K-82406-P2.

DATA SHEET

Radiotrons

1st stage RCA-77 (MI-3232)
RCA-1603 (MI-3232A)

2nd stage RCA-37

Power Supply

"A" supply 6 or 8 volts d.c. Total drain 0.6 amperes
(MI-3527 "A" supply or equivalent may be
used)

"B" supply 180 volts d.c. Total drain 8 milliamperes
(MI-3526 "B" supply or equivalent may be
used)

Input Impedances 250 and 500 ohms

Source Impedances 250 or 500 ohms

Output Impedances 250 and 500 ohms

Load Impedances 250 or 500 ohms

Overall Gain (at 1000 cycles - compensation included)

"High" connection 41 db
"Low" connection 33 db

Undistorted Power Output less than 2% harmonic distortion
(0.006 watt reference level)

MI-3232 0 db
MI-3232A 6 db

Dimensions 4|" wide, 6" high, 13|" long

Weight 16 pounds

Tiademark "Radiotron" Reg. in U.S. Pat. Office by RCA Mfg. Co., Inc.
Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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RCA PHOTOPHONE 

BOOSTER AMPLIFIER 
MI-3232 and MI-3232A

DATA SHEET

Eadiotrons

1st stage

2nd stage

Power Supply

"A" supply

ECA-77 (MI-3232)
ECA-1603 (MI-3232A)
ECA-37

"B" supply

Input Impedances

Source Impedances

Output Impedances

Load Impedances

Overall Gain

"High” connection
"Low" connection

Undistorted Power Output

MI-3252
MI-3232A

Dimensions

Weight

6 or 8 volts d.c. Total drain 0.6 amperes 
(MI-3527 "A" supply or equivalent may be 
used)

180 volts d.c. Total drain 8 milliamperes 
(MI-3526 "B" supply or equivalent may be 
used)

250 and 500 ohms

250 or 500 ohms

250 and 500 ohms

250 or 500 ohms

(at 1000 cycles - compensation included)

41 db
33 db

less than 2% harmonic distortion 
(0.006 watt reference level)

0 db
6 db

4|" wide, 6" high, 13|" long

16 pounds

Trademark "Radiotron" Reg. in U.S. Pat. Office by BOA Mfg. Co,, Inc,
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DESCRIPTION

MI-3232 booster amplifier has an RCA-77 Radiotron and a 220-ohm bias re
sistor in the first stage. MI-3232-A has an RCA-1603 Radiotron and a 420-ohm 
bias resistor. These changes result in approximately 6 db greater power out
put for MI-3232-A. In other respects, the amplifiers are identical. (Exist
ing MI-3232 amplifiers should be converted to MI-3232-A.)

The amplifier may be used in any 250- or 500-ohm line. As shipped, the 
amplifier is connected for 500-ohm source impedance and 500-ohm output load. 
Provision is made for changing to a 250-ohm input and/or a 250-ohm output, 
as specified in the schematic diagram P-712391.

The amplifier has plug connectors and a handle for ease in handling and 
connecting in the circuit. It may be mounted in the mixer console, or on an 
MI-3290 panel for rack mounting. Care should be taken in locating the ampli
fier so that it will not be subject to shock, vibration, or strong a-c fields.

EXTERNAL CONNECTIONS

INPUT CONNECTIONS are made through a 3-contact Cannon type "P" plug. 
Connect the input signal pair to pins 2 and 3 (pin 2 being the "±" or phasing 
terminal). Connect shield of input cable to pin 1.

AUDIO OUTPUT AND POWER SUPPLY CONNECTIONS are made through a 5-contact 
Cannon type "F” male connector. Connect the output signal pair to pins ’'Ll" 
and "L2" (’’Ll" being the " + " or phasing terminal). Corresponding "±" terminals 
on all units of RCA Recording Equipment should be connected together.

INTERNAL CONNECTIONS

HEATER VOLTAGE ADJUSTMENT. The heater voltage at the Radiotron sockets 
must be maintained between 5.5 and 7.0 volts. One or more sections of the 
tapped resistor R16 may be shorted out to maintain these limits. The adjust
ment should be re-checked if the "A" supply voltage or the length of supply 
cable is changed appreciably.

REDUCING OVER-ALL GAIN. As shipped, the amplifier is connected for its 
maximum gain of 41 db. This may be reduced to 33 db by connecting the green 
lead from the grid of the second tube to the "low" terminal between R8 and R9. 
This change should be avoided when possible, because the performance of the 
amplifier is best with the "high" gain connections.

TESTING

A check of the phasing, frequency response, and load characteristics will 
show if the amplifier is properly connected and functioning normally.
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PHASING. Phasing may be checked by the feed-back method. Connect the 
input terminals to the output terminals, with *±w terminals connected together. 
Connect headphones across the input terminals. A "motorboating" sound will 
be heard if the phasing is correct. If it is incorrect, no sound, or a very 
high-frequency whistle will be heard, and in this case, reverse the INTERNAL 
connections to either the input or output terminals.

GAIN AND FREQUENCY RESPONSE, The frequency response of the booster am
plifier is shown in curve S-822923.

The suggested method of checking response consists of first setting up 
and determining the response of the equipment as shown in figure 1. An "H" 
pad and the booster amplifier are then inserted, as shown in figure 2, and 
the response of the complete system is determined. The difference between 
this and the previous response indicates the response of the booster amplifier.

The purpose of the "H" pad is to provide attenuation to compensate 
approximately for the gain of the booster. The pad should be thoroughly 
shielded, and the shield grounded to the booster amplifier.

The purpose of the mixer (which is calibrated in decibels) is to show 
the relative gain or loss of the system with respect to the gain at 1000 
cycles (the input voltage being maintained constant by adjustment of oscilla
tor control, and the output being maintained constant by adjustment of the 
mixer controls).

The load resistor and meter should total 500 ohms. If rectox meters 
are employed, they must be used for input and output and be of similar type.

LOAD CHARACTERISTICS. Distortion curves for the MI-3232 are shown in 
S-822929, and for the MI-3232-A in S-839519.
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REPLACEMENT PARTS - The following parts list is included to provide iden

tification when ordering replacement parts. When ordering specify the item by 
description and reference drawing number.

•

REPLACEMENT PARTS

Item Description Reference Drawing Number 5

. RESISTORS

R-l 220 Ohms (Ml-3232) K-811847 P-17
R-l 420 " (MI-3232A) 11 P-22
B-a 20,000 ,r n P-13
R-3 20,000 ” P-13
R-4 420,000 " K-841326 P-4
R-5 150,000 11 If P-l
R-6 100,000 " K-811847 P-15 •
E-7 750,000 ” T-607416 P-10
E-8 300,000 " K-841326 P-3
R-9 200,000 ” fl P-2
E-10 3,000 " K-811847 P-3
E-ll 10,000 " If P-8
R-12 75.0 " 11 P-19
R-13 25.0 " If P-18
R-14 75.0 " 1? P-19 •
R-15 25.0 " 11 P-18
R-16 3.3 11 K-825113 P-2
R-17 1,075 w K-8118471 P-20
E-18 50,000 ” 1t P-5

CAPACITORS

C-l 2.0 mfd. (2) M-68535 l3-502
C-2 1.0 " w 11 SiT
C-3 1.0 " U II
C-4 0.025 K-36026 G-584
C-5 55.0 mmfd. M-80342 G-521
C-6 1.0 ” P-72024 G-502
C-7 1.0 " 11 11

MISCELLANEOUS

T-l Input Trans. RT-306 M-403091 G-501
T-2 Output Trans. XT-2335 K-900213 0-501

V-l Radiotron RCA-77 (MI-3232)
V-l Radiotron RCA-1603 (MI-3232A)
V-2 Eadiotrcm RCA-37

P-1 Input plug (Cannon P3-14) K-817515 P-l
P-2 Output receptacle (Cannon F5-54) K-819218 P-4

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



2RI-4.I

TOTAL RESISTANCE 
500xiXT-1731 TRANS.

OSCILLATOR MID-TAP MUST BE REMOVED FROM GROUND

OSCILLATOR MID-TAP MUST BE REMOVED FROM GROUND

1 TEST 
AMPLIFIER
M1-3222 

OR SIMILAR

TOTAL RESISTANCE

M 414992

D
EC

IB
EL

S
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MI-3233 -A

D-C BRIDGING AMPLIFIER

RCA PHOTOPHONE 

RECORDING INSTRUCTIONS

Fir»» Edition

Photophon« Division 

RCA Manufacturing Co., Inc. 
Camden, N. J., U. S. A.

A Service of the Radio Corporation of America
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D-C BRIDGING AMPLIFIER

DATA SHEET
Radiotrons

1st stage 1 RCA-6C5
2nd stage 2 RCA-6F6 (push pull)

Pilot Lamp 1 Mazda No. 40, 6-volt, 0.15 ampere,
Cat. No. 3030

Fuses--- —— —

"A" supply circuit 1 W.E. non-alarm Code 24-B, 5 ampere
"B" supply circuit 1 W.E. non-alarm Code 24-B, i ampere

Power Supply

"A" supply 6 or 8 volt storage battery. Total
drain 1.83 amperes

"B" supply 180 or 225 volt "B" battery. Total
drain 21 milliamperes at 180 volts
or 28 milliamperes at 225 volts

"C" supply 18 or 22| volts depending on "B"
voltage used. Burgess No. 5156,
Eveready No. 768 or equivalent

Source Impedance 0 - 30,000 ohms

Input Impedance 30,000 ohms

Output Impedance 250 or 500 ohms

Load Impedance 250 or 500 ohms

Over-all Gain 32 db (bridging input)

Undistorted Power Output

180 volt "B" supply 0.75 watt (less than 2% total rms distortion)
225 volt "B" supply 1.25 watt (less than 2% total rms distortion)

Volume Control Range 19 steps of CL db each, and cutoff

Weight 44| lbs. with tubes and "C" Battery

Dimensions

Height 6 15/16 inches
Width 19 inches
Depth 10 5/8 inches
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PART I - DESCRIPTION

ELECTRICAL CIRCUITS - The MI-3233 D-C Bridging Amplifier is designed 
essentially for monitoring purposes and to drive a recording galvanometer. 
It is a two stage amplifier incorporating an RCA-6C5 Radiotron in the first 
stage and a pair of RCA-6F6 Radiotrons in push-pull in the second stage. It 
has an input impedance of 30,000 ohms and the output impedance can be either 
250 ohms or 500 ohms, according to which terminals are used. The ground post 
is connected inside the amplifier to the negative "B" supply post and these 
terminals are in no way connected to the main frame of the unit. A separate 
case ground which is connected to the frame of the unit is also brought to 
the main terminal strip thus providing a very flexible grounding arrangement 
whereby the entire case can be grounded and either side of the "A" supply 
grounded or not as desired. Jacks are provided on the front panel for measur
ing heater voltage, nB" supply voltage, and plate current drawn by each indi
vidual tube. The voltage drop across appropriate resistors is measured through 
the use of open circuits jacks so that no amplifier circuit are made or broken 
during this measuring process. Within this instruction book will be found 
schematic circuit diagram M-414685, wiring diagram T-607698, frequency re
sponse characteristic curve S-839437, distortion curves, S-839436, load curves 
S-839435, and two photographs of this amplifier.

POWER SUPPLY - Either 6 volt or 8 volt "A" battery supply may be used 
with this amplifier. The drain on the "A" battery is 1.83 amperes regardless 
of which voltage is used. This includes the pilot lamp drain. Either 180 volt 
or 225 volt "B" battery supply may be used. At 180 volts the total current 
drain is 21 milliamperes. At 225 volts the total current drain is 28 milli
amperes.

CONSTRUCTION - The MI-3233 D-C Bridging Amplifier has all its essential 
parts mounted upon the front panel which is hinged at the right hand end. The 
case to which the hinge is fastened should be permanently fastened to a stand
ard relay rack and is built in the form of a stationary metal container which 
serves as a dust and electrostatic shield over the entire amplifier when it 
is swung in its closed position. When open, all parts are readily accessible 
for servicing. Cables connecting to the front panel and associated parts are 
of sufficient length so that no lead need be disconnected in order to open 
the front panel.

PART 2 - OPERATION

MOUNTING - The Model MI-3233 D-C Bridging Amplifier is designed for 
mounting in a standard 19-inch relay rack. It should not be opened on its 
hinges unless the case is firmly and rigidly supported.

LOCATION OF FUSES - After mounting the amplifier in a suitable relay 
rack remove the cover plate from the tube compartment and install the "A" and 
"B" supply fuses in their holders. A W.E. non-alarm, code "24-B" 1/2 ampere 
fuse should be placed in the "B" supply circuit (which is the left-hand fuse 
mounting). A similar type 5 ampere fuse should be installed in the "A" supply
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circuit (which is the right-hand fuse mounting). For 5 volt "A" supply opera
tion this fuse goes in the two upper clips and for 8 volt operation it goes 
in the two lower clips. The terminal board is marked to indicate correct posi
tions of both fuses.

RADIOTRONS - The proper Radiotrons should now be placed in their re
spective sockets (as marked opposite each tube location). Screw the Mazda 
No. 40 pilot lamp in its socket behind the red indicator bezel and replace 
the tube cover plate.

POWER SUPPLY AND GROUND CONNECTIONS - Open the amplifier case and in
stall the MC" battery in the space provided. This should be a Burgess No. 
5155, Eveready No. 768. or equivalent. Connect the leads to the "C" battery 
taps providing 18 volts if 180 volt "B" supply is used; or connect these leads 
to the taps providing 22-1/2 volts if 225 volt "B" supply is used. The "A" 
and "B" batteries should now be connected to their respective terminals on 
the main terminal board and a jumper connected between negative "B" and which
ever side of the "A" battery will agree with the system ground being used. 
A ground connection should also be made to the case ground.

INPUT AND OUTPUT CONNECTIONS - The input terminals of this amplifier 
are usually connected to the inter-stage terminals of either an MI-3222 or 
MI-3222-A Recording Amplifier. In some installations the D-C Bridging ampli
fier input terminals may be connected in parallel with a 500 ohm resistor 
which, in turn, is connected across the 500 ohm output terminals of the Record
ing Amplifier. Corresponding " " terminals on all units of RCA recording 
equipment should always be connected together. The output of the MI-3233 D-C 
Bridging Amplifier is normally connected to either a loudspeaker, to RCA High 
Fidelity Headphones, or a recording galvanometer; a suitable matching trans
former is frequently used to make these connections. Either the 250 ohm or 
500 ohm output terminals should be used in order to obtain the best possible 
impedance match. It is advisable to shield the input leads to the MI-3233 
D-C Bridging Amplifier.

SIGNAL INPUT LEVEL - This amplifier is designed for operation with 
signal input levels of -40 db (0.006 W zero reference level; and greater; it 
is not recommended for operation from signal inputs below this level.

CHECKING TUBES AND BATTERIES - After allowing a few moments for the 
tubes to warm up, check the plate current, heater voltage, and "B" voltage 
by means of the jacks provided on the front panel. The 0-6 d-c voltmeter 
provided on the main recording amplifier will be found convenient for this 
purpose. Below is shown a tabulation of the readings to be obtained in these 
jacks when all voltages and currents are normal. The jack designation and the 
two top lines reading across in this tabulation are the markings appearing on 
the front of the panel. The bottom line reading across in this tabulation in
dicates a multiplying factor which when applied to the above readings will in
dicate the actual value of voltage or current as the case may be. The plate 
current readings will vary somewhat with individual tubes.
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MA 1 MA 2 MA 3
1

H
1

B

2.8 1.1 1.1 6.0 4.5 ("B" supply 225 V)
2.2 0.8 0.8 6.0 3.6 ("B" supply 180 V)
2 10 10 1 50

The push-pull output tubes RCA-6F6 should be chosen so that the plate 
currents drawn by these two tubes do not differ more than 15%. It is usual 
practice to allow the "B" batteries to drop approximately 15% below their ini
tial value before replacing them. As this voltage drops the taps on the "C" 
battery should be changed in order to maintain at all times a "C" voltage as 
near 10% of the "B" voltage as possible. The "C" battery should be replaced 
when its voltage has dropped 10% below its initial value or sooner of it be
comes noisy.

The Radiotrons should be tested occasionally by means of a reliable 
tube tester.

CARE OF VOLUME CONTROL - The volume control may be taken out for inspec
tion or to clean the contacts by removing only the four screws in the outer 
corners of the escutcheon plate and carefully pulling it straight out. The 
contacts should be cleaned occasionally by using a small quantity of light, 
high-grade machine oil such as camera or watch oil. (CAUTION:.- NEVER USE 
SANDPAPER OR HARSH ABRASIVES TO CLEAN THE CONTACTS AS THESE SURFACES ARE CARE
FULLY AND ACCURATELY LAPPED-IN AT THE FACTORY). Using a toothpick, apply a 
drop of oil to the surface of several contacts and rotate the arm back and 
forth until the oil is thoroughly worked in and becomes dirty. Then use a 
soft cloth and thoroughly wipe off the contacts. Repeat this procedure until 
the oil remains clean. When cleaning is complete, all oil should be wiped 
off with a dry cloth.

PART 3 - TESTING

A check of the phasing, frequency response, and load characteristic 
will show if the amplifier is properly connected and functioning normally.

PHASING - It is important that all inputs and outputs be properly 
phased. In other words the INSTANTANEOUS voltage at corresponding input and 
output terminals should be of the same polarity. For convenience, one ter
minal of each pair has been marked "r" to indicate this polarity relation. 
All units of RCA Recording Equipment bear this "t" indication on the input 
and output terminals so they can be properly connected. This system insures 
consistent results on all recording channels with the same operating tech
nique. This amplifier has been carefully phased at the factory but during 
maintenance and repair work in the field a double check may easily be made 
by using the feedback method. This is accomplished by connecting the input 
terminals to the output terminals with the corresponding "±" terminals con
nected together. A pair of headphones should be connected across the input 
terminals and the volume control should be well advanced. A "motorboating 
sound" will be heard if the phasing is correct. If it is incorrect either 
no sound or a very high frequency whistle will be heard. Should this test 
indicate the amplifier to be out of phase it may be corrected by reversing 
the INTERNAL connections to either the input or output terminals.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved 
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FREQUENCY RESPONSE - The frequency response characteristic of this am
plifier should be within plus or minus 1/2 db from 30 to 10,000 cycles as shown 
on the attached curve S-8394S7. This may be checked as follows: Connect a 
calibrated source of audio frequency signal such as an RCA type TMV-52-E Beat 
Frequency Oscillator and a volume indicator through an H-pad attenuator, having 
an attenuation of at least 20 db, to the input of the amplifier. Connect a 
load resistor and volufiie indicator across the output of the amplifier. The 
values of load resistor and volume indicator should be such that their combined 
resistance equals 500 ohms. If preferred, a milliammeter may be connected in 
series with a resistor and used across the output. If this is done the total 
resistance of the meter and resistor must likewise equal 500 ohms. A diagram 
of connections for such a test equipment set-up is included on curve S-839437. 
(CAUTION: - IF RECTOX METERS ARE EMPLOYED, THEY MUST BE USED FOR BOTH INPUT 
AND OUTPUT READINGS AND BE OF A SIMILAR TYPE SO AS TO PREVENT METER CHARACTER
ISTICS FROM AFFECTING THE RESULTS.)

LOAD CHARACTERISTICS - For all values of volume control setting the 
load characteristic (output voltage plotted against input voltage) should be 
a straight line up to an output voltage of 24-1/2 volts with 225 volt "B" 
supply; or 19 volts with 180 volt "B" supply. These load characteristics 
are shown on attached curve S-839435.

Included within this booklet are harmonic distortion curves S-839436. 
When making distortion measurements, it is essential that the voltmeter used 
for measuring output should be of the thermocouple type whenever possible. If 
a rectox meter is used, it must be removed from the circuit when taking actual 
distortion measurements since this type of meter will introduce some distor
tion. This condition is most noticeable at low values of amplifier output.

REPLACEMENT PARTS - The following parts list is included to provide 
identification when ordering replacement parts. When ordering specify the 
item by description and reference drawing number.Item Description Ref. Drawing No,
C-l Capacitor 4.0 mf (CP-137) M-68566-501
C-2 Capacitor 4.0 mf (CP-137) M-68566-501
L-l Reactor (RT-259) M-406230-501
R-l Volume Control 50000 ohms -^56935-Pi A f3/
R-2 Resistor 1350 ohms K-819789-P45
R-3 Resistor 8000 ohms K-819789-P30
R-4 Resistor 500000 ohms K-819789-P5
R-5 Resistor 500000 ohms K-819789-P3
R-6 Resistor 101.5 ohms K-819789-P2
R-7 Resistor 101.5 ohms K-819789-P2
R-8 Resistor 392000 ohms K-819789-P19
R-9 Resistor 0.92 ohms K-819789-P6
S-l Switch (D.P.S.T.) K-65679-P1
T-l Input Transformer (RT-307) M-403091-502
T-2 Interstage Transfo rmer (RT-308) M-403096-501
T-3 Output Transformer (RT-309) M-403097-501
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FORM 12623

INSTALLATION AND SERVICE DIVISION 
RCA MANUFACTURING CO., INC.

CAMDEN, N. J.

CLASSIFICATION Technical - Photophone - Amplifiers

SUBJECT: MI-4255A PCWER AMPLIFIER (Special)

DATE March 31, 1937

NUMBER 2C3-3.6A
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* Voltage to Ground

See also Sec XIII for additional data on care of UV-845*s.

SUPERSEDING 2C3-3.6 2/14/36

MI-4255A POWER AMPLIFIER
Modified for Disc Recording

ELECTRICAL SPECIFICATIONS

Line Voltags Rating ...........   105-125 Volts A.C.
frequency ............................. .. ........................................................... ...........................-.............. 50-60 Cycles
Power Consumption ............................................................................................................................. 514 Watts

*Over-all Gain (SOO ohm input to500 ohm load) .............................................23i0•db•,•••
Power Output (3% harmonic distortion) ............................................................................... 40 Watts
Output Level .................................................................................................................................................. 35 LB
Input Impedance ................................................................. (Terminals 6-7) work from 500 Ohms

(Terminals 6-8) work from ijOOO Ohms 
Output Impedance .................................... ..........................

* With 250 ohms in series with output transfon^^**^X**£^X3^xXxxBttxxxxiix£tatx

MECHANICAL SPECIFICATIONS

Length 
Depth 
He igh t 
Weight

<7-5/16 
17
12-1/4
140

inches 
inches 
i nches 
pounds

RADIOTRON SOCKET VOLTAGES 
115 Vo Lt A~C Line 

(Actual voltages read, on voltmeter)

RADIOTRON 
NO .

GRID
VOLTS*

PLATE
VOLTS*

PLATE
CURRENT

HEATER
VOLTS

HEATER
CUR IENT

UV-845 150 1150 75 MA 10 3.25 AMP.
UV-845 150 1150 75 MA 10 3.25 AMP.
RCA-866 (2740 volts A.C. Between) 2.5 5 AMP.
RCA-866 ( Plates of Tubes ) 2.5 5 AMP.
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INTERNAI CONNECTIONS 

INPUT TRANSF0RMER-TI7

Figure 2 - Wiring Diagram - MI-4255A

SBHWRÏ INTERNAL CONNECTIONS 
PIATE TRANSFORMER-TIS
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RADIOTRONS UV-845

To measure the plate current of the Radiotron UV-845 a low-range voltmeter or 
a millivoltmeter is required. The meter should be connected to a Yaxley No. 
75 phone plugj or a similar plug, and the plug inserted into the plate-current 
metering-jacks on the base of the power amplifier. The normal plate current 
is between 60 and 75 milliamperes.

An internal shunt of suitable value is provided so that two millivolts read on 
the test meter equals one milliampere of plate current.

RADIOTRONS RCA-866

During shipment the mercury in the Radiotrons RCA-866 may splash on the fila
ment and plate, and therefore, when this type of tube is first placed in opera
tion, the filament should be heated for thirty minutes with no plate voltage 
applied to the tube in order to drain mercury to the base of the envelope, prior 
to application of plate potential.

REPLACEMENT PARTS

Power Amplifier MI->I255A

DESCRIPTION STOCK NO.

BOARD — Fuse board complété with 12 clips and terminais 
BOARD - Input and output terminal board .................................  
BOARD - Terminal board complété with 2 terminais ............ 
CAPACITOR - 3.6 Mfd. capacitor - C45, C46 .............................  
CAPACITOR - 4 Mfd. capacitor - C47 . . .........................................  
FUSE - 3.2 amp. cartridge fuse - F10, Fil ............................. 
JACK - Meter jack - J10, Jll ............................................................ 
REACTOR - Fil ter reactor - RT-164 (DIS) .................................  
RECEPTACLE — 3 contact réceptacle - P1O .................................
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR

- 47,000 ohm 1/4 watt carbon resistor - R81, 
- 4,7CO ohm 1/2 watt carbon resistor - R8O . 
- 100,000 ohm 1/2 watt carbon resistor - R78

120,000 ohm 2 watt carbon resistor R7O.

R8 2

, R79 .................
R71, R72, R73.

26204
25393
22865 
2616 2
26163
23559
22616 
25380
23553
2 343 2

8072
6185

11366

SCREWS

- 4,004 ohm porcelain resistor, tapped at 2,000, 2,002 and
2,004 ohms - R74, R75, R76, R77 ................................................

One set of two special thumbscrews for fastening perforated
26206

SOCKET 
SOCKET 
SOCKET 
SWITCH

cover 
Indicator 
Porce la i n 
Porcelain 
Interlock

lamp socket ................................................  
base socket for UV-845 Radiotron 
base socket for RCA-866 Radiotron
switch - S1O.......................................-. .

TRANSFORMER - Filament transformer RT-71 (T16)
TRANSFORMER Input transformer RT-375 (T17)
TRANSFORMER - Output transformer MAAWB . .&Tr A 3.
TRANSFORMER - Plate transformer - RT-7O (T15) ........................

2005 8
25555
26442
26483
23552
27397
26203 
WW*
27398
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INSTALLATION AND SERVICE DIVISION Ml-4255-A j

RCA MANUFACTURING CO., INC.
CAMDEN. N. J. 1

Ï classification Technical - Photophone - Amplifiers date Dec. 16, 1937 I

I subject: REPLACEMENT TUBE SOCKETS FOR MI-4255-A number SL-2C3-3.6B j

£ MIIIIHHHUHimillHIHIIHI1IIIHIIII»HI1»IIHIIHlHMIIimillll«tlMIIHHHIIIIHI»UlimiHI|llHIHM»ll«IIIIIIIWIH|IIHMIIIUI|l1HII»IITItflllMIIIIIIIMIIIHnillllllH«»ltimillimm^

i TO: A—5j B-lj B-2j B-Bj B-4, C-7, D-7j E-7, F-7j G-l, G-2j G-5, G-4j H-7 
lllll•HIIIIIIH>IIHIIIIIIll^lllil«Hil«IIHIIIH^^IIIII|lllltMIIIIIII•lill•IHIII•||l|IMII<llll|IHIIi|llllll1HHIHHilll<MiHIII1lllllllillHIIIHH HI I ! 111111 ■ I ■ I ■ 1111111 ■ I ■ 1111111 > 111111111 ■ 1.1 ■ I 111 !... I ■ 11 .7

Because of difficulty in obtaining deliveryj Stock No. 26442 (UV-845 Radiotron 
socket) and No. 26485 (RCA-866 Radiotron socket) used in MI-4255-A will no 
longer be stocked.

When replacement sockets are necessary in the MI—4255—A, the standard porcelain 
base sockets (No. 7166 and No. 17506) used in the MI—4255—B should be ordered. 
The sockets are interchangeable except for mounting holes. Figure 1 shows the 
location of the mounting holes to be drilled in the lower shelf of the MI-4255-A 
amplifier chassis to accommodate the replacement socket. Each socket is mounted 
by means of two one—inch #10-52 machine screws with the necessary flat washers 
and lock washers.

(NOTE: Stock No. 7166 UV-845 socket is identical to and supersedes No. 24475 
stocked for MI-4255.
Stock No. 17^06 RCA-866 socket is identical to and supersedes No. 25075 
stocked for MI-4255.)

Layout of Mounting Holes for Porcelain Base Sockets in MI-4255-A

Figure I
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(PRELIMINARY)

Instruction Sheet

Modification of MI-10206 (or MÏ-10206A) Electronic Range Control 
for Disc Recording.

GENERAL;
The unit used for disc recording is actually an MI-10206A 

which differs from the MI-10206 only in having two balancing po
tentiometers instead of one as shown on the accompanying instruc
tion book 2RI--9.1.

For disc recording these two potentiometers should be 
$0,000 ohms each - one for the 6K7 tubes and one for the 6C5 tubes.

In addition the Input loss pad, indicated on the schematic 
diagram must be changed from 59 db to 15 or 20 db according to the 
use of the unit. (See Schematic diagram T-61J261, MRB Sec.XI and 
ßetup instructions MRB Sec. XIII-5a and 5b).

CHANGEOVER FROM COMPRESSOR TO LIMITER:
The unit may be easily modified for quick changeover from 

compressor to limiter action if required by substituting fixed re
sistors for the two sections of both P-I and P-2. Procedure Is as 
fellows:

After P-1 and P-2 have been adjusted according to Section 
5a and 5b of this book - measure the resistances from each end of 
the potentiometers to the arms. Note these eight values (they 
should be measured on an accurate resistance bridge) and remove the 
two potentiometers from the circuit. Substitute eight resistors 
for these four potentiometer sections. These resistors should be 
one half watt, non-inductive wire wound resistors and should be 
viuhln one per cent of the exact measured value of the potentiometer 
section resistances.

Nov connect a four-pole two-position switch so that changing 
the switch from one position to the other will change from limiting 
to compressing action.

Not®: Thia data is offered for use in case it is necessary to use 
the same MI-10206 as both a limiter and a compressor. Since this 
condition does not exist generally as yet, detailed data Including a 
schematic Is not yet available. Such Information will be made avail
able as soon as studio conditions require it.

Issued March 11, 19^0

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



SECTION V

Monitor Equipment - Meters, Loudspeakers Etc,

Master Reference Book 
Disc Recording
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GENERAL

INSTRUCTIONS

for

STUDIO TALKBACK & PLAYBACK EQUIPMENT

The Talkback and Playback Equipment are for use in communication between 
the Control Room and Clients Room and the Studio, also for playback in 
the Studio. '

COMPONENTS OF EQUIPMENT

1 PA-82-C1 (MI-112O9-B) Amplifier modified as per information 
stated in paragraph "Changes made to Standard Parts."

1 Type 6U-B (MI-l+iiOO-B) Monitoring Speaker equipped with one 
MI-Uj.10 Permanent Magnet Speaker Mechanism modified as stated

■ in paragraph "Changes made to Standard Parts."
I

1 MI-1^0^-B Base for Type 6I4.-B Monitoring Speaker.

1 XT-28J1 or GW-171 Transformer.

CHANGES MADE TO STANDARD PARTS LISTED IN ABOVE PARAGRAPH

The gain of the PA-82-C1 (MI-11209-B) Amplifier is reduced in accord
ance with the instruction given on page nine of T B-2)|2/|7-

Ml-juqlO Speaker Unit is modified by disconnecting one of the capacitors 
placed across a portion of the voice coil leaving only one capacitor in 
use .

ASSEMBLY OF THE SEVERAL COMPONENTS
. ■ N ■

The PA-82-C1 Amplifier is mounted in the MI - Uh.05-B Speaker Base and
. fastened with screws or bolts,

The Type 6I4-B (MI-I4J4OO-B) Speaker Cabinet is then assembled on the base 
and fastened with screws using the holes in base provided for same.

(Remove the back of the speaker cabinet and install the XT-2851 trans-
. former. Short terminals 1A and IB also 5-^ and 5®. Connect terminals 

4 and 6 to the wires going to the voice coil, first removing them from 
plug on back of speaker cabinet. Connect pair of wires from terminals

. ■ Nos* U 911(1 to Plu€ in speaker cabinet back and also drill several '
holes through wood partitions in the speaker cabinet and connect a

' second pair of wires from the same transformer terminals (1A and 5B) to .
the 500-600 ohm output terminals on the PA-82-C1 terminal board. •

r
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Note: In several cases a GW-171 Transformer is 
used instead of the XT-2831. When used, 
terminals remote from the GW number are 
to be connected to the voice coil Leads 
and the terminals nearest the GW number 
to the plug and output of the PA-82-C1.

Install the MI-I4I4.IO Speaker Mechanian according to instructions given 
on page I4. of IB-30021.

Bridge a 250 ohm resistor across the input terminal of the PA-82-C1 
and then connect a pair of shielded wires from these same terminals to 
the lire running to the console and labeled "Audio to Studio Playback 
Amplifier" on inter unit wiring diagram W-302705.

A pair of 10000 ohm one watt resistors must be connected between the 
tips and springs of jacks, Nos. h7 and ^8» on the console jack bay (see 
wiring diagram W-302627). This permits the PA-82-C1 to be bridged across 
the VI driver bridge bus for playback purposes and normaled across the 
talkback pre-amplifier for talkback purposes. It is realized that there 
will be a mismatch in impedance between the output of the talkback 
pre-amplifier and the input of the PA-82-C1 under these conditions but 
for the purpose for which it is used, it is satisfactory.

* •

February 10, 19^3
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INSTRUCTIONS 

for

RCA MONITORING AMPLIFIER 
TYPE 82-CI 
(Ml-I1209-B)

TECHNICAL DATA

NI-11209-B
IB-2^7

POWER SUPPLY
105-125 Volts
5 0-60 Cycles
110 Watts

FUSE
a-c Line, 2-Ampere

RADIOTRONS
1st Stage, 1 RCA-1620 or *1 RCA 6J7

*Kote: 0 db - 0.001 Hatts

Trademark "Radiotron" Reg. 0. S. Pat. Off. by RCA Nfg. Co., Inc.

2nd Stage, 1 RCA-1620 *1 RCA 6J7
3rd Stage, 2 RCA-1620 *2 RCA 6J7
utn Stage, 2 RCA-1622 (Push-Pull) *2  RCA 6L6
Rectifier, 1 RCA-5U4G
’May be used when maximum uniformity of 
characteristics and minimum of micro
phonics, hum, and distortion are not 
required.

SOURCE IMPEDANCE
250 or 30 Ohms

INPUT IMPEDANCE
Unloaded transformer

LOAD IMPEDANCE

5 00-600 / 25 0/15 / 7.5 / 5 Ohms

OUTPUT IMPEDANCE
140/70/3.5/2.0/1.« Ohms (Approx.)

FEEDBACK
15 db 0 1.000 Cycles

POWER OUTPUT
Rated power output: 12 watts (+40.8 db*)  
with less than 3» total rms distortion 50 
to 7,500 cycles.)

OVERALL GAIN
(a) 105±2.0 db (250-Ohm source to a 15 

ohm 1oad)
(b) 70 db (with bridging volume control, 

500-600 ohm terminated line to a 15 
ohm 1oad)

NOISE LEVEL
Maximum-18 db’ (unweighted) with input 
terminated.

FREQUENCY RESPONSE

t 2.0 db (1,000 cycle reference) from 30 
to 15,000 cycles with 250 ohm source and 
a 15 ohm load.

GAIN CONTROLS
(a) Internal, Potentiometer in the grid 

circuit of 2nd stage.
(b) External Bridging Control.

PHYSICAL SPECIFICATIONS
Width - 16 inches
Depth - 11 i nches
Height - 8 i nches
Weight - 26 pounds (unpacked)

MOUNTING
Shelf-Mounting, may be rack-mounted by 
means of the Type 36-A or Type 36-B Panel 
and Shelf Assemblies.

IB-2U2U7

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



FIGURE I - TYPE 82-CI MONITORING AMPLIFIER - Ml-I 1209-B.

P-2848

DATA WHEN CONVERTED FOR HIGH 
AND LOW FREQUENCY COMPENSATION

AMPLIFIER FREQUENCY RESPONSE
(1,000 Cycle Reference)
+5.0 do at 60 cycles
+ 6.0 db at 15,000 cycles. See Figure 6

AMPLIFIER HUM AND NOISE LEVEL 
(unweighted, with 
input terminated) 
-14 db’

AMPLIFIER GAIN
(At 1,000 Cycles)
105 do, from a 150-ohm source to a 15 
ohm 1oad.

RATED POWER OUTPUT
12.0 Watts (+40.8 db*) with less than 3» 
total R.M.S. distortion 50 to 7,500 cycles. 
Note: The power output at 60 cycles is 12 
watts (amplifier rating) when the output 
at 1,000 cycles is 3-8 watts.

DESCRIPTION

The RCA Type 82-C1 Amplifier has been designed primarily for monitoring purposes, although It may be 
used during emergencies In the program channel of the transmitter. The amplifier employs metal tubes 
in the signal circuit and comprises four stages, with an interstage volume control, and phase inverter 
driving push-pull output tubes. The remote volume control is designed to be used externally for bridg
ing a line.

Plug-in type electrolytic capacitors are used in the MI-11209-B Amplifier Assembly. This type 
of capacitor is fabricated with an octal type base on its end (similar to that used in radio tube con
struction), and capacitor leads are brought out to pins in the base. These capacitors are inserted into 
octal sockets on the chassis base. Circuit connections are made to the sockets. It is obvious that this 
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type of electrolytic capacitor const ruct ion very much simplifies servicing the equipment, and loss of 
service due to capacitor failures is practically eliminated.

INSTALLATION

LOCATION AND MOUNTING

The amplifier may be conveniently mounted on Type J6-A or Type 35-8 Panel and Shelf Assemblies. 
Avoid placing the amplifier near microphone pre-amplifiers or other units operating at extremely low 
signal levels. Place plug-in capacitors into sockets, the marking on capacitor and socket to be alike.

VOLUMF CONTROL AND AUDIO INPUT CONNECTIONS
(a) The amplifier is connected to operate from a 250-ohm source, and the amplifier "INPUT" terminals win 

be found connected to the terminals #1 and #4 of the input transformer, T-1. Should it oe desired to 
operate from a JO-ohm source, disconnect input wire to terminal #1 and connect to terminal #2, and 
disconnect input wire to terminal f» and connect to terminal #3.

(b) If the amplifier is to bridge a 500-600 or 250-ohm line it will be necessary to use the remote volume
control (suppl ied with the ampl if ier) in tne input c ircui t. This control is coinpr ised of a 500-ohm dual 
potentiometer with two U,700-ohm resistors, connected one to each arm (moving contact) and to a pair of 
terminals on a terminal block attached to the potentiometer. The two outer terminals of the potentio
meter are shunted with a 4 70-ohm resistor.

Connections should be made as follows:

1. Connect the two outer terminals (shunted by the 470-ohm resistor) on the dual potentiometer to the 
"INPUT" terminals of the amplifier.

2. Connect the two inner terminals shunted together on potentiometer to ground."

3. Connect the two terminals on terminal block to the 500-600 or 250-ohm line.

‘Note: In some cases, it may be found desirable to:

(a) Connect these terminals to the amplifier ground.

(b) Remove the ground connection to the primary center tap of the input transformer, T-1, (in type 
B2-C1 Amplifier) when the remote volume control is grounded at a remote point.

(c) If the Type 82-C1 Amplifier is used to amplify the output of an RCA-M1-4875-A, MI-U875-C 
Combination Pickup Kits or Type 70-C1 Transcription Turntable, the output of these equip
ments may be connected directly to the Input of the amplifier. It will only be necessary 
to remove the ground lead from the input transformer center tap (terminal *6) ano connect 
Instead to terminal #1.

If it is desired to use the Type B2-C1 Amplifier 
with a device which is intended to work into 
250-onms (unbalanced) such as the RCA Types 
/U-R or 7U-C Transcription Turntables or Type 
71-C Vertical pickup, proceed as follows:

1. Remove the ground lead connection on the 
input transformer primary from terminal <6.

MI-H209-B TERMINAL BOARD

o

OUT 
o

120 A
------- UV----  
.240 A

o

IN 

o

IM
K-I822I3- I

2. Connect the input to the amplifier as shown 
in Figure 2.

FIGURE 2 - INPUT CIRCUIT - TYPE 82-CI 
USED WITH TYPES 70-B, 70-C, OR 71-C.

All audio input leads should be MI-6U shielded cable, or a shielded twisted pair, insulated for 
200-volts, and need not be larger than No. 19 A.W.G. To prevent undesirable pickup, the leads should
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not be run adjacent to, or laced in with, a-c or loudspeaker field supply leads.

AUDIO OUTPUT CONNECTIONS

The amplifier is designed to supply a nominal audio output of 12 watts to various types of load. 
It may operate into a 500-600-ohm or 250-ohm line, or drive one or more loudspeakers. Terminals are 
provided and connected for 500-ohm and 15-ohm output. To adapt the amplifier to the type of load into 
which it is to operate, the amplifier "OUTPUT" terminals must be connected to the proper output trans
former leads as follows:

LOAD TRANSFORMER (T-2) LEADS
500-600-ohms (balanced) Blue and Red

250-ohrns (unbalanced) * Blue and Red/Black
15-ohms Black and Red/Black

7.5-ohms Black and Red/YeHow
5.0-ohms Black and Brown

’Note: When using 25q ohm tap the ground connection to the Black lead may be disconnected and connected 
to the Blue lead. Do not disturb the feedback circuit on the Black/Brown and Black-Red tracer leads.

The output leads to each speaker, or to the line should be individual MI-64 Shielded Cable, or No. 
19 A.W.G. shielded, twisted pair, insulated for 200-volts (Ml-63-A).

AC POWER CONNECTIONS

The a-c power connections are made to the amplifier through the two terminals marked "AC". The 
power transformer (T-3) is designed for normal operation at 115 volts and contains taps for 125-volt 
operation and 105-volt operation. The transformer is connected at the factory for 115-volt operation. 
Tor 125-volt operation the 115-volt primary lead (black and red 50/50) may be disconnected and taped, 
and the 125-volt primary lead (black with red tracer) may be connected in its place. Por 105-volt 
operation the 115-volt primary lead (black and red 50/50) may be disconnected and taped, and the 105 
volt primary lead (black) may be connected In its place.

Note: In some amplifiers it may be found that the 115 volt primary lead is red with black tracer instead 
of black and red 50/50.

HIGH AND LOW FREQUENCY COMPENSATION

GENERAL
Included with the Type 82-01 Amplifier are the following parts:

SYMBOL NO. DESCRIPTION STOCK NO.

C-1B 1 Capac it or, .015 Mfd. 30856
C-2B 1 Capac itor, .005 Mfd. 30852
R-1B 1 Resistor, 750-ohms 3362
R-2B 1 Res istor, 56,000-ohms 30650
R-30 1 Resistor, 150.000-ohms 30493
R-4B 1 Resistor, 56.000-Ohms 30650
R-5B 1 Res istor. 82,000-ohms 8064
R-6B i Resistor, 1,000-ohms 34766

To obtain replacement parts order by Stock Number and Description.

These parts are included with the Type 82-C1 Amplifier so that, if desired, the customer may convert 
his amplifier so as to provide a high and low frequency boost in the response. The lav frequency boost is 
accomplished by adding a resistance capacity network into the plate circuit of the second stage. The high 
frequency boost is accomplished by adding a resistance capacity network Into the cathode circuit of the 
third stage.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



P-170738- I

FIGURE 4 - WIRING - FREQUENCY COMPENSATION ADDED TO TYPE 82-C I AMPLIFIER.

P-170739-1

FIGURE 5 - SCHEMATIC - FREQUENCY COMPENSATION ADDED TO TYPE 82-CI AMPLIFIER.

- 6 -
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TO ADD FREQUENCY COMPENSATION
Refer to the Parts Location Figure N and Schematic Diagram Figure 5, and proceed as follows:

(A) parts to be changed in the Type B2C1:

1. Replace R—u with the 750-ohm resistor, R-1B.
2. Replace R-26 with one of the 56,000-ohm resistors, R-2B.
3. Replace R-27 with the 150,000-ohm resistor, R-3B.
u. Replace R-5 with the other 56,000 ohm resistor, R ub.
5. Disconnect the Red 8-wire from the top terminal (on terminal strip that

supported R-5) and connect it to the spare terminal on strip.

(B) Parts to be added in the Type 82-C1:

1. Connect one side of the 82.000-ohm resistor, R-5B, to the Red B+ wire that was connected 
to spare terminal in section A-5, and the other side to the top terminal on this strip where 
one side of the 56,000-onm resistor was connected in section A-4.

2. Place the .015 Mfd. capacitor, C-1B, in the mounting clamp holding C 3 and C—4 and conrect 
it across the 82.000-ohm resistor added in section B-1,

3. Connect one side of the 1,000-ohm resistor, R-6B, to the junction of R-zu and R-g, and t fie 
other side to spare terminal on terminal strip supporting R-21.

u. Connect one side of the, .005 Mfd. capacitor, C-2B, to the spare terminal that the 1,000-ohm 
resistor was connected to in section 8-3, and the other side to tne ground buss wire.

The amplifier will now have a high and low boost in the frequency response as shown in Figure 6.

The approximate potentia1s on the 2nd RCA-1620 tube with the 82 Cl converted for frequency compensa
tion are as follows, when using a voltmeter of 20,000-ohms per volt:

2nd RCA 1620

Ep 
Esg 
Ecath

50 Volts
U2 Volts

1.0 Volt

Note: All voltages should be measured to ground in order to correspond with tabulated figures.

OPERAT ING VOLTAGES

Refer to Figure 7 for the tube operating voltages. To obtain the values listed, the a-c line voltage 
should,be 115 volts, and all except heater voltages should be measured to ground using a voltmeter of 
20,000-ohms per volt. The voltages listed are nominal, and readings taken should not vary more than about 
5J of the values given. The total rectified voltage (across resistors R-19 and R-zo) is approximately 
350 volts.

CAUTION: If the voltmeter used has a ne ter resistance less than 20,000-ohns per volt, nos t readings 
taken will vary according ly, the amount of variation depending upon the circuit in which the neter is 
connected.

7 -
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FIGURE 6 - RESPONSE CURVE OF TYPE 82-Cl AMPLIFIER WITH COMPENSATION,

BACK

'All VOLTAGES DC UNLESS OTHERWISE NOTED."

DQ VOLTAGES VEASURED W>TM ?O(OOO PER VOL’ VOLTMETER

BOTTOM V EW OF CHASSIS

0

FRONT

MI-II209-B P-170766-I

FIGURE 7 - TUBE SOCKET VOLTAGES - TYPE 82-Cl AMPLIFIER.

- 8 -
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MODIFICATIONS TO SECURE A REDUCTION IN OVERALL GAIN

TECHNICAL DATA: (Showing changed characteristics only)

RADIOTRONS
1st Stage, 1 RCA-1620 or
2nd Stage, 2 RCA-1620

1 RCA 6J7
2 RCA 6J7

3rd Stage, 2 RCA-1622 (Push-pull) *2 RCA 6L6 
Rectifier, 1 RCA-5U4G
‘May be used when maximum uniformity of 
characteristics and minimum of micro
phonics, hum, and distortion are not 
rcqu ired.

NOISE LEVEL
Maximum -HO db with input terminated 
(0.001 watt reference)

MAXIMUM INPUT
-25 db (For either 3 or 4 stage connections 

OVERALL GAIN
71 db 0 1000 cycles
(250 ohm source to 15 ohm load) 

36 db fl 1000 cycles
(with bridging volume control. 
500-600 ohm terminated line to 
a 15 ohm 1 oad).

FREQUENCY RESPONSE
Unchanged

POWER OUTPUT
Unchanged

(0.001 watt reference)

DESCRIPTION

For special applications it may be desired to operate the Type 82-C1 Amplifier at a lower gain. For 
such applications the gain may be reduced by omitting the second stage of the amplifier. This may be 
accomplished in the following manner.

1. Remove the grid lead from the grid cap of V-2 (The second stage RCA-1620).

2. Remove V-2 from its socket.

3- Remove the grid lead from the grid cap of V-3 (The 1st RCA-1620 in the 3rd stage).

4. Connect the grid lead removed from the cap of V-2 to the grid cap of V-3.

After these changes have been made the Type 82-C1 will have become a three stage amplifier having the
same characteristics as specified for the normal (no compensation) Type 82-C1 four stage amplifier, ex
cept for the tube complement, gain, and noise level which are as specified above.

The interstage volume control should be operated near maximum inorder to obtain rated power outout.
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REPLACEMENT PARTS

The following parts list is included to provide identification when ordering replacement parts. 
When ordering, specify the item by its Stock Number and Description.

SYMBOL DESCRIPTION STOCK NO.

C-l.C-3............................................Capacitor - 10 mfd., 450 volts, 4 NO infd., 25 volts..............................39461
C2.C-4............................................Capacitor - 0.1 mfd., 500 volts............................................................... 30848
C-6................................................... Capacitor 40 mfd., 150 volts............................................................... 3 94 5 9
C-7.C-9............................................Capacitor - 0.1 rnfd., 500 volts............................................................... 30848
C-10...............................   . . . Capacitor - 40 mfd., 150 volts.............................................................. 39459
C-ll.C-12......................  Capacitor - .0025 mfd.", 1000 volts....................................................... 30850
C-13,C-14 ........................................ Capacitor - 40 mfd., 450 volts.............................................................. 39457
C-15................................................Capacitor - 20 mfd., 450 volts..............................................................  39597
C-16.C—17........................................Capacitor - 10 mfd., 450 volts, 4 40 mfd., 25 volts......................... 39461
C-18 ............ Capacitor - 1 mfd., 150 volts ....................................................................... 18416

F-l...............................................Fuse - 2 ampere, 200 volt fuse . .............................................................. 3883

....................................................... Holder Fuse holder complete ................................................................ 32059

- -...............................................Mounting - Floating socket mounting cushions, screws, and nuts. . 28413

R-l...............................................Resistor - 1500 ohms, 1/2 watt............................................................... 30654
R-2...............................................Resistor - 100,000 ohms, 1 watt............................................................... 3058
R-3...............................................Control - 250.000 ohms variable control........................................................ 44153
R-4 ................ ..............................Resistor - 1000 ohms, 1/2 watt...........................................- .................... 34766
R-5............................................... Resistor - 47,000 ohms, 1 watt............................................................... 30495
R-6...............................................Resistor - 470.000 ohms, 1/2 watt............................................................ 30548
R-a,R-9....................................... Resistor - 2700 ohms, 1/2 watt................................................................ 30730
R-10,R-il................................... Resistor - 82. 000'Ohms, 1 watt................................................................ 30435
R-12.R-14................................... Resistor - 150,000 ohms, 1/2 watt............................................................ 30493
R-13........................................... Resistor - 12,000 ohms, 1/2 watt........................................   30436
R-15 . .................................... Resistor - 180 ohms, 10 watt........................................................................ 44154
R-16.R-17............................ Resistor - 470 ohms, 2 watt....................................................................... 43506
R-18,R-19,R-2O....................... Resistor - Voltage divider comprising - 170 ohms, 3000 ohms,

and 18.000 ohms section........................................................... 44155
R-21.R-22.R-23........................Resistor - 10.000 ohms, 1 watt................................................................ 13097
R-24........................................... Resistor - 24,000 ohms, 1 watt................................................................ 1724 7
R-26........................................... Resistor - 100.000 ohms, 1 watt.............................................................. 3058
R-27........................................... Resistor - 82.000 ohms, 1 watt................................................................... 30435

- - . .................. .......................... Socket - 8 contact ceramic type socket.............................................. 18007
....................................................... Socket - 8 contact phenolic type socket for chassis mounting . . 31319

... ................... .... Socket - 8 contact phenolic type socket for cushion mounting ..... 28413 
  Socket - 8 contact..wafer type socket...................................................... 33084 
...... ................................................. Socket - Capacitor socket 45368

...... .................................................Switch - S.P.S.T. toggle switch................................................................... 283 2 2

T—1...............................................Transformer - Input transformer...................................................................
T-2...............................................Transformer - Output transformer....................................-....................... 43679
T-3...............................................Transformer - Power transformer................................................................... 44068

(Parts list continued on page 12)
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REPLACEMENT PARTS

SYMBOL DESCRIPTION

REMOTE VOLUME CONTROL ASSEMBLY

STOCK HO.

—............................................... Knob - Volume control knob..................................................  17268
R-1A ........................................... Resistor - 470 ohms, 1/2 watt ............................................................... 30499
R-2A.R-3A................................... Control - Dual 250 ohm volume control ..................................................... 18552
R-HA.R-5A................................... Resistor - 4700 ohms, 1/2 watt................................................................... 30494

PARTS INCLUDED FOR FREQUENCY COMPENSATION

C-1B............................................Capacitor - .015 mfd...................................................................................... 30856
C-2B........................................... Capacitor - ,005 mfd....................................................................................... 30852
R-1B........................................... Resistor - 750 ohms.................................................................................. 33S2
R-2B.R-4B................................... Resistor - 56,000 ohms.......................................................................... 30650
R-3B........................................... Resistor - 150,000 ohms.......................................................................... 30493
R-5B........................................... Resistor - 82,000 ohms.......................................................................... 8064
R-6B........................................... Resistor - 1,000 ohms............................................................................... 34766

RCA VICTOR DIVISION

RCA MANUFACTURING COMPANY, INC.

Camden, N. J. U. S. A.

A SERVICE OF THE RADIO CORPORATION OF AMERICA

Printed i n U. S. A.
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MONITORING LOUDSPEAKER
TYPE 64-B

INSTRUCTIONS

Manufactured by

RCA Manufacturing Company, Inc.
Camden, N. J„ U. S. A.

Printed in U.S.A. 16-30021

A SERVICE OF THE RADIO CORPORATION OF AMERICA

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



I

FIGURE i - TYPE 64-B MONITORING LOUDSPEAKER CABINET
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MONITORING LOUDSPEAKERTYPE 64-B
TECHNICAL SUMMARY

ELECTRICAL CHARACTERISTICS -

Input Impedance, Loudspeaker Mechanism, MI-4410, Ml-4411 .................... 15 ohms
Frequency Range, Loudspeaker Mechanism, MI-4410, MI-4411. 60 to 10,000 cycles 
Field -

Loudspeaker Mechanism, MI-4410 ...................................................... Permanent Magnet
Loudspeaker Mechanism, MI-4411 ...................................................... 100 volts, 100 ma

MECHANICAL SPECIFICATIONS -

Dimensions - Height Width Depth
Loudspeaker Mechanism, MI-4410 (overall) .... 8-1/8" 6-1/4"
Loudspeaker Mechanism, MI-4411 (overall) .... 8-1/8" 7-3/8"
Loudspeaker Cabinet, MI-4400, -A, -B, -C . . . . 33" 29 " 19

Weight -
Loudspeaker Mechanism, MI-4410 ......................................................................... 11 pounds
Loudspeaker Mechanism, MI-4411 ......................................................................... 12 pounds
Loudspeaker Cabinet, MI-4400, -A, -B, -C ...................................... 78-1/2 pounds

EQUIPMENT(Opti onal)
Permanent Magnet Loudspeaker Mechanism .................................................................... MI-4410
Electro-Magnet Loudspeaker Mechanism ......................................................................... MI-4411
Loudspeaker Cabinet (Two-tone Gray) .......................................................................... MI-4400
Loudspeaker Cabinet (Transmitter Gray) ................................................................ MI-4400-A
Loudspeaker Cabinet (Black) ..................................................................................... MI-4400-B
Loudspeaker Cabinet (Walnut) ..................................................................................... MI-4400-C

The manufacturer is prepared to furnish, as supplementary equipment, a base 
upon which the cabinet may be placed. See Figure 2. This base is designated 
as MI-4405> MI-4405-A, MI-4405-B or MI-4405-C, corresponding in finish to the 
cabinet of similar letter designation in the MI-4400 cabinet series.

DESCRIPTION
The RCA Type 64-B Monitoring Loudspeaker is a high fidelity unit that has 
been especially designed for use in studios, control booths, clients' listen
ing rooms and small auditoriums. It consists of a permanent magnet loud
speaker mechanism (or an electro-magnet loudspeaker mechanism, if desired) 
witii a sound distributor housed in one of the attractively finished cabinets 
listed.

3
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The MI—4410 mechanism is an 8-inch loudspeaker of the double voice coil type, 
having a permanent magnet field. The MI-4411 mechanism is an 8-inch electro
magnet loudspeaker of the double voice coil type.

A counter-bore is provided in the left side of the cabinet for mounting a 
loudspeaker volume control. The volume control, however, is not furnished by 
the manufacturer but when desired may be installed by the customer. All holes 
drilled by the customer for mounting the volume control and running the wires 
must be sealed with wax so that air cannot leak thru them after the parts are 
in place.

The loudspeaker cabinets are of the "folded horn" type. The loudspeaker mech
anism is to be mounted in a recess in the upper part of the cabinet. The 
high-frequency radiation is from the front side of the loudspeaker cone, which 
is protected by a silk-covered grille. Low-frequency radiation is obtained 
from the rear of the loudspeaker cone which feeds into an accoustical laby
rinth, or "folded horn", of exponential proportions. This folded horn ter
minates behind a rectangular grille in the lower part of the cabinet.

INSTALLATION
LOUDSPEAKER - To install the loudspeaker mechanism in the cabinet lay the 
cabinet on its back and proceed as follows:

1. Remove the upper front grille of the cabinet by taking out the six screws 
with which it is attached.

2. Fasten the two leads from the "VOICE" receptacle on the rear panel of the 
cabinet to the terminals on the loudspeaker terminal strip.

3. Place the loudspeaker mechanism and diffuser in its recess in the loud
speaker cabinet and secure it in position by means of the six mounting studs 
furnished for the purpose.

NOTE - Care should be taken when assembling the speaker mechanism to the cab
inet that the felt ring under the speaker mechanism is in proper position to 
camp letely seal the two together so that air from the bac k of the speaker mech
anism cannot Leak to the front except thru the long "folded horn" path.

4. Replace the upper front grille of the loudspeaker cabinet.

USE OF MI-4411 ELECTRO-MAGNET MECHANISM - If it is desired to use the 
Ml-4411 electro-magnet double voice coil loudspeaker, it will be necessary 
for the customer to install another plug receptacle in the backpanel tosup- 
ply the field current. Except for this additional operation, the installa
tion is the same as described above.

40-3-25
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PARTS LIST
Description Stock ho.

LOUDSPEAKER
Permanent magnet type loudspeaker (mechanism only) MI-4410
Capacitor, 1.75 mfd for MI-4410 16728
Cone and housing assembly for MI-4410 43201
Electro-magnet type loudspeaker (mechanism only) MI-4411
Capacitor, 1.75 mfd for MI-4411 16728
Coil, field coil for Ml-4411 43203
Cone assembly for MI-4411 43202

CABINET
Two-tone gray finish MI-4400
Transmitter gray finish MI-4400-A
Black finish MI-4400-B
Walnut finish MI-4400-C
Plug, two-prong female plug for loudspeaker cabinet 32661
Receptacle, two-prong male receptacle for loudspeaker cabinet 32660

BASE
Base for MI-4400 loudspeaker cabinet MI-4405
Base for MI-4400-A loudspeaker cabinet Ml-4405~A
Base for MI-4400-B loudspeaker cabinet MI-4405-B
Base for MI-4400-C loudspeaker cabinet MI-4405-C

5
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FIGURE 2 - MONITORING LOUDSPEAKER CABINET WITH BASE 
(Front View)

6
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FIGURE 3 ~ MONITORING LOUDSPEAKER CABINET WITH BASE 
(Rear View with Dimensions)
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2RI5-I.I

MI-3115
MI-3II5A

VOLUME INDICATOR

(METER TYPE)

RCA PHOTOPHONE 

RECORDING INSTRUCTIONS

First Edition
Copyright IÇ37 

RCA Mfg. Co., Inc.

Photophone Division
RCA Manufacturing Co., Inc. 

Camden, N. J., U. S. A.

7

A Service of the Radio Corporation of America

PRINTED IN THE U. S. A. IB-23898-1
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MI-3115
MI-3115 A 

VOLUME INDICATOR 
(METER TYPE) 

TECHNICAL INFORMATION

MI-5115 MI-3115-A

Line Impedance .............................................................. 500 ohms ...................................................500 ohms

Range ...................................................................................... minus 6 to plus 16 db-- 0 to plus 30 d

Reference Level ................................................................ 0125 watts ..........................................006 watts

Extension Meters (Permissable to use) . None ........................................................ Two (Max.)

Pad ........................................................................................... Rheostat .............................................. Variable "L"

Load Presented to Line ....................................... 3,000 ohm (Min.)............................ 5,000 ohms

MECHANICAL SPECIFICATIONS 
(MI-3115 and MI-3115A)

Height .................................................................................................................................................................3-1/2 inches

Width .....................................................................................................................................................................  inches

Depth (Approx.) .........................................................................................................................................3-1/2 inches

GENERAL INFORMATION - MI-3115

The MI-3115 meter-type volume level indicator has been designed to operate across 
a 500-ohm audio line to provide a visual means of checking signal strength. In
corporated in the unit are two 6.3-volt pilot lamps which can be connected to 
an external battery if it is desired to illuminate the meter. A rheostat is con
nected in series with a 2,500-ohm meter, giving a minimum load impedance of 3,000 
ohms across a 500-ohm line. The rheostat is calibrated in steps of 2 db each and 
affords a range of from minus 6 db to plus 16 db, with a zero reference level of 
.0125 watts. Provision is not made in this unit for connecting external meters, 
however the MI-3115-A affords this feature if it is desired.

GENERAL INFORMATION - 3II5A

The MI-3115-A, a modified design of the MI-3115 volume level indicator, has also 
been designed for use across a 500-ohm line. A variable "L" pad incorporated 
in the unit provides a means of varying the range in 2 db steps from 0 to plus 
30 db, with .006 watts as the zero reference level. This unit offers a con
stant load impedance of 5,000 ohms to a 500-ohm line.

EXTENSION METERS - A Maximum of two remote meters, having suitable characteris
tics, and having a DC resistance of 500 ohms each, can be connected to the
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MI-3115-A indicator. Two 500-ohm resistors are mounted adjacent to the 
terminal board, and when external meters are used, either or both resistors 
can be selected or rejected, depending upon whether one or two meters are con
nected to the volume level indicator.

Meters suitable for this purpose should meet the specifications of the RCA 
Engineering Department, and information as to the exact type of meter should 
come from that source.

MOUNTING - Either of the above units is designed to mount in the RCA type MI-3114 
or type MI-3117 Mixer Consoles. It is also possible to use standard relay rack 
mounting.

REPLACEMENT PARTS

Attenuator (For MI-3115) ......................................................................................................K-819891-P1

Attenuator (For MI-3115-A) ................................................................................................ K-180089-P1

Knob (Attenuator Knob)..............................................................................................................M-414778-G5O5

Lamp (6-volt pilot lamp) ......................................................................................................K-61114-P2

Lamp Socket Assembly ..................................................................................................................K-67842-G5O1

Meter (Volume level meter for MI-3115) ................................................................ P-7O558O-P4

Meter (Volume level meter for MI-3115-A) ...........................................................K-180090-P1

Resistor - (500-ohm wire wound resistor for MI-3115-A) ........................ K-819789-P25
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2R15-1.1
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6 VOLTS

O

o------
500 OHM 
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O----------

METER

1000/1 1300/1 1600/1 2000/1 2600/1 3300/14KX)n 5000/1 6500/1 8000/1

ATTENUATOR
P 712312

Figure I - Schematic and Wiring - MI-3115

Figure 2 - Schematic and Wiring - MI-3115-A

- 5 -
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2RI5-I.IA

ADDENDA SHEET

MI-3115, MI-3115-A 
RCA PHOTOPHONE

VOLUME INDICATOR 
(METER TYPE)

Instruction book IB-23898-1 (2R15-1-1) showed the 

resistors comprising the attenuator in reverse order on 

the schematic circuit diagram of MI-3115. Below is 

shown a correct schematic circuit diagram of this unit.

When ordering a remote Volume Indicator Meter for 

use with the MI-3115-A. it should be specified by Reference 

Drawing Number K-841703.

Printed In U.S.A.

November 26, 1937.

RCA MANUFACTURING CO., INC., 

CAMDEN, NEW JERSEY, U.S.A.
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SECTION VI

Recorders, Pickups and Related Accessories

Master Reference Book 
Disc Recording
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Wax Recorder with Advance Ball Mounted 46286



Wax Recorder Mounting Saddle 46285

I
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SECTION VII

POWER SUPPLIES

Master Reference Book 
Disc Recording
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SECTION Vili

Recording Machines

Master Reference Book 
Disc Recording
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7III-1—1
f

SCULLY RECORDING MACHINE INSTRUCTIONS

MAINTENANCE

Lubrication and. Oiling:

Note: The SAE # 10 and SAE #5C oils specified below should 
be Quaker State, Pennzoil or Kendall Motor Oils.

1. GEAR SHIFT BOX - should be filled with SAE #50 oil up to the lev
el of the rear petccck,

2, HORN GEAR BOX — should be filled to the level of the petcock 
with SAE #50 oil. Do not remove or disturb the filter drum 
during this oiling.

3. FILTER DRUM - should be filled with SAE #10 oil - enough should 
be used to fill the unit and allow a small surplus over the 
vanes.

The turntable speed will not vary more than 0.5% at most 
and under all normal operating conditions should be less than 
0.3%, The filter dram must be carefully filled with oil, 
especially to avoid air bubbles, if this accuracy is to be 
maintained.

4. TURNTABLE SPimE BEARING - should be lubricated with "Nyoil" , 
a light, non-gamming oil available from the Recording Depart
ment.

5, MOTOR — motors with wool packed bearings have been lubricated 
at the factory but additional oil may be added as required 
through the oilers above the- motor bearings.

Grease packed ball bearings are lubricated for about two 
years of operation. At the end of that time the bearings 
should be removed, cleaned and repacked. ,

8. IDLER - the clutch belt tension idler should be removed 
occasionally and reoiled with ”Nyoil",

General

7, RUBBER MOUNTING FEbT — must be kept free of oil to prevent 
disintegration of the rubber.

8. FLEXIBLE COUPLING - must be checked from time to time and when 
it has become stretched or otherwise distorted it should be 
replaced.

9. FUSES - should be checked immediately if the motor does not 
start. It must be remembered that if one of the phases of a 
three phase line blows a fuse, the motor may continue to run as 
a single phase motor but will not start.

10, MOTOR CLEANING — the motor should be kept free of dust and oil. 
It should be wiped regularly and from time to time the dust 
should be blown out with an air hose, (Be sure there are no 
waxes exposed while blowing out the motor,)
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SCULLY RECORDING LACHr.’E IHSTRUCTIOHS (cont'd)

OPERATIC IT

Use of the Controls

1. CHAiTGE 03 REOORLEL 7 ITCH — is accomplished "by simultaneous 
shifting of the lever on the right front end. of the carriage 
base and. sliding the rod at the extreme right end of the base 
near the handwheel.

Pitches of 88, 96, 104, 112, 120, 128, and 134 lines per 
inch may be cat with the Scully machine as normally supplied.

2. RECORDED DIAMETER SCALE ADD INDICATOR LAJR -
Scale! - A scale is provided on the top right—hand end of 
the carriage, which with its associated pointer indicates 
the record diameter in inches at which the recorder is 
recording at any given instant. This scale is adjustable 
and must be reset and checked each time a change is made 
in the recorder or recorder saddle location.

Indicator Lamp!- The indicator lamp with its associated 
contacts is adjusted to flash at three points on each of 
three types of records. The lamp flashes at the outside 
diameter, at the maximum recorded diameter and at the 
point at which the recorder is lifted by the pick-up magnet. 
Contacts are provided to flash the lamp for 10”, 12” and 
16' records. Th© trigger arm which makes the connection 
with the contact pins to flash this lamp is located on the 
front top edge, of the carriage base, and is adjustable so 
that it may oe corrected for a change in recorder position,

3. CARRIAGE REED -
normal Reed!- After the proper pitch has been set accordr
ing to item 1, the recorder carriage is set to feed as 
follows! On the top left face of the carriage Just under 
the saddle arm, arc two levers which engage the half-n u t 
with the food spiral, One of those levers is for outside
in feed, the other is for inside-out feed. A slotted bar 
is provided whicn can be locked in place to prevent engag
ing both levers at the same time. Pulling the proper 
lever forward engages a half-knut and causes the carriage 
to feed at the pitch previously set.

Rapid Feed:- Automatic rapid feed is provided which can be 
set to feed at an increased rate of speed continuously, or 
to feed at an increased rate of speed for a radial distance 
of about 3/8 ” and then to resume feeding at the correct 
pitch. This short rapid feed is provided for recording 
the lead-in spiral from the outside edge of the record to 
the first music groove, This short rapid feed is accompli
shed by throwing the clutch control that if the fourth " 
control from the left on the front of the carriage base to 
the right - when the indicator pointer - second from left - 
is pointing up. The machine will then feed at a rapid rate 
for 3/8" and resume a normal feed. This change over to a 
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3
SCULLY RECORDING MACHINE INSTRUCTIONS (cont’d)

rapid feed may be made with the machine not in operation, 
in which case, the rapid feed Trill take effect immediately 
upon starting the machine or when the machine is in 
operation.

To maintain the rapid feed, it is necessary, to pull 
out the cam pin - third control from the left - and turn it 
to the right engaging in the slot provided.

Hand Feed: - A hand wheel is provided on the extreme ri^lt 
hand end of the carriage base which enables the operator to 
feed at a rate dependent entirely upon the speed of revolu
tion on the hand wheel. This hand wheel is usually used to 
feed the lead-in spiral and to cut this spiral from the 
last music groove and the eccentric groove. Particular care 
must be taken in recording this last spiral as too rapid a 
feed-that is too steep a pitch,-will result in reproducer 
’’howling?', as the needle follows this groove on the finished 
record.

4. CLUTCH LEV¿Ei - the left hand control on the front of the Ciirriage 
base engages the feed mechanism to the pulley which is driven by 
an endless belt from the motor drive unit.

General

5. SCREN AUD LOCK NUT - the adjustment for the half-nuts which engage 
the lead screws should be carefully made to avoid binding between 
the half-nuts and lead-in screws.

r. KISCROSCOPE SCALE - is calibrated in decimal parts of an inch, 
each division representing 0.001 of an inch.

7. SADDLE PITOTS - .are accurately ground to permit the recorder or 
playback to follow slight undulations in the wax surface. These 
pivots should never be disturbed unless they bind, and then they 
must be removed and replaced with considerable care to avoid 
damage to the points. ”Nyoll” oil should be used to lubricate 
these pivot points.

8, RECORDING -
Note: - the machine MUST ALHAYS be started in the 33-1/3 rpm turn 
table speed position and allowed to warm up for about 20 minutes, 
then the machine may be stopped completely, and the gears shifted 
to 78 rpm position.

9, POdER SWITCH - two switches are provided for starting the Scully 
Recording Machine. One switch is labled "one-two". With this 
switch in the number 1 position, the other, or "on-off switch 
controls only the machine on which the switches are located, 
With the switch in the number 2 position, and an adjoining 
machine also having its switch in the number 3 position the "on- 

off switch of either machine '.rill start both machines.
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SCULLY RECORDING IUCHIS INSTRUCTIONS (cont’d)

10. RECORDER ADJUSTMENT - pln.ce the wax on the turntable, Put 
the wax recorder with the advance ball attached in its 
saddle, adjust the recorder so that the stylus arm is central 
with the saddle supporting arm. Tighten the holding screws 
and attach the saddle to the machine. With the lateral 
axis of the recorder parallel to the wax surface, run the 
recorder in toward the center of the turntable and observe 
that the stylus arm travels along a true radius of the turn
table, If, it does not, adjust it by sliding the recorder in 
the horizontal sliding ways of the saddle. With the recorder 
thus correctly tracking, adjust the counter-balancing weight 
so that the recorder cuts a groove of standard width .rith the 
advance ball NOT in contact ’■uth the wax.

11. ADVANCE BALL ADJUSTMENT - Two types of advance balls are nor
mally used with the recorder. The one most generally used is 
provided with a spherical tip sapphire which glides along the 
surface of the wax, .and prevents the recorder from jumping 
from the surface of the wax with slight variation or with 
irregularities of the wax surface. To accomplish this, it is 
sometimes necessary to slightly unbalance the recorder, that 
is to .allow the advance ball to carry some of the weight end 
adjust the counterbalancing weight accordingly. This unbal
ance should be kept at a minimum because the advance ball will 
smear the wax and this smear must be polished off the matrix 
thus effecting the high frequency response.

Some models have been made of a new advance ball, 
which it is hoped will soon replace the type just described. 
This advance ball is similar to the other with these two 
important differences. First, the sapphire is ground to a 
narrow wedge, and therefore, leaves a minimum trace of 
approximately three mills (0.0C3"). The second, difference 
is that the advance ball mounting is so constructed that it 
may be adjusted easily for changes in recorded pitch. The 
sapphire is first set sc that for any given pitch, it will 
ride ahead of the recording sapphire exactly a fixed number 
of grooves. Therefore, as the recording sapphire proceeds 
toward the center of the record, it will cut out the trace 
loft by the advance ball, and, only a few spirals of advance 
ball smear will bo left on the record, and these will be 
inside the recorded diameter where polishing will not affect 
the quality of the record. A scale is provided so that when 
the recorded pitch is changed the advance ball may be changed 
also and the recording sapphire ’.Till still trail it exactly. 
The trace for this style of advance ball must be adjusted so 
that its width is from three to fear mills, in order that the 
recorder will be able to cut out the entire trace,

12. RECORDER FIELD SWITCH - For recording this switch must bo 
closed lifting the pilot lamp .and the field current shoul d 
be adjusted to 0.9 .amperes. Observe the recorder stylus .arm 
to be sure that it does not clmnge position when the switch 
is turned on, as this indicates poor centering in the 
magnetic field and requires a readjustment of the recorder.
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SECTION IX

Turntables

Master Reference Book 
Disc Recording
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Kl-4858,-A,-B,-C.
>¡1-4859,-H.
XT—4 860 , - A,-B.
10-^4 121-1

INSTRUCTIONS

f o r

RCA TRANSCRIPTION EQUIPMENT

TYPE 7 O - B TURNTAP I- ES

M1-4658, 
MI-4858-A, 
Ml-4858-B, 
MI-4 858-C, 
M1-4859, • 
MI-4859-A, 
MI-4859-B, 
Ml-4860, 
Ml-4860-A, 
Ml-4860-8,

(BLACK. 60 CYCLES)
(GRAY, 60 CYCLES)
IMI-4 858 AI TH TONEARM LIF T) 
(MI-4858-A WITH TONEARM LIE I) 
(BLACK, 50 CYCLES)
(MI-4809 WITH TONFARM LIU) 
(MI-4859-A IN GRAY)
(BLACK, 2b CYCLES)
(V1-4860 WITH TONEARM LIFT)
(M 1-4860-A IN’ GRAY)

POWER SUPPLY

I05-I25 Volts
60 Cycles for MI-4958,-A,-H,-C.
50 Cycles for MI-4859,-A.
25 Cycles for M|-4860,-A.
3 5 Watts

MOTOR SPERO REGULATION

0.6 Per Cent at 35—1/3 R.P.M.
0.4 Per Cent at 78 R.P.M.

OUTPUT IMPEDANCE

To operate into a circuit, of 
from 200 to 250 Ohms,

TURNTABLE DIAMETER

16 Inches

TURNIA8LE SPEEDS

33-1/3 and 78 R . P.V.

frequency response

30 to 9,0 00 Cycles
PHYSI CAL SPEC IF I CAT kT-S

I Approx Î fT.a t e )

OUTPUT LEVEL

0.O04J Volts across 250 Ohms 
(minus 52 db* Ì

w i d 1. h 27 1n c he s
Depth 22 1nc hes
He i g h t 1 ne h es
height 1 50 Pounds

CAUTION: The lateral reproducer has been accurately adjusted and carefully inspected at the 
factory. Extreme care should be exercised when assembling the reproducer to the arm and when 
lowering the reproducer onto the record. Failure to observe these instructions may result in a 
broken diamond point.

DESCRIPTION

The Type 70-B Tra nscr I pti on Turntable with the new high fidelity lateral pickup has 
been designed for use with the new high fidelity transcriptions, as well as with other tran
scriptions. The component units have been designed so that the combination, together with 
the transcription, produces an excellent frequency characteristic. The new lateral pickup 
uses a diamond point stylus, thereby eliminating the necessity for changing needles. A 
selector switch (designated “FILTERS”) is conveniently located on the top of the cabinet 
so that the high frequency response is a maximum, or may be attenuated in three values of

Note: o db - 0.0125 Watts
1 1 2 t - 1

(Continued on page 3. )
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cutoff. In order toobtaln the desired bass response, a selector switch is provided inside 
the cabinet. The dial of the bass compensator is marked "1,2,3,4" and the maximum amount 
of low frequency attenuation is obtained when the switch Is at position I.

The Type 71-B Vertical Pickup Kit (MI-4852-A) and its accessory kit (MI-4855) may be 
ordered for use with the Type 70-8 Turntable. The pickup selector switch is located on the
top and left of the cabinet, and Is marked "VERTICAL-LATERAL".

A high-torque synchronous motor of the capacitor type Is mounted horizontally in the 

bottomof the cabinet. A damper (mechanical filter) mechanism is mounted on the end of the 

motor gear box vertical shaft and coupled to the turntable drive shaft by means of twosemi- 
flexible couplings between which are Interposed a coupling shaft and over-running clutch. 
The clutch disengages the turntable shaft from the dr I ving shaft whenever the turntable and 
flywheel are revolving at agreater speed than the motor. This occurs when the motor power 
supply is turned "off" or when the turntable is advanced by hand. The turntable shaft al
ways revolves at a speed of 78 r.p.m., speed constancy being maintained by means of a heavy 
flywheel. This shaft, together with its associated flywheelandthe turntable (record plate), 
is entirely supported by means of a cushioned bearing housing mounted in the top of the 
turntable cabinet. This housing also contains the ball bearing speed reduction mechanism 
by means of which the turntable speed may be reduced to 33-1/3 r.p.m. from the constant 
flywheel-and-shaft speed of 78 r.p.m. The speed shifting lever is located in a slot in 
the top of the turntable (record plate).

The MI-4858-B, MI-4858-C, MI-4859-A, MI-4860-A are provided with tonearm lift attach
ments. The lift arm must be swung back clearing the turntable when records are changed.

The lateral pickup tonearm bracket Is mounted at the right side of the cabinet. The 
frequency response characteristic of this unit is sloped to a degree closely complementary 
to the response characteristics of present day recordings. This compensation results in an 
overall record reproduction characteristic almost uniform throughout the range.

The vertical pickup tonearm bracket (when used) is mounted at the rear of the cabinet. 
As In the case of the lateral pickup, the frequency response characteristic ismade closely 
comp Iementary to the response characteristics of present day recordings. The combined char
acteristic of the vertical pickup and the record is nearly uniform over the frequency range.

The audio and power connections to the turntable unit are made to a terminal board and 
a recessed male connector, respectively, located on the rear of the cabinet.

The AC power switch isa mercury tube switch of the tumbler type and is located on the 
right-hand side of the cabinet.

The pickup selector switch is located at the left and on top of the cabinet. When 
this switch is set in its right-hand position, the lateral pickup is connected to the out
put terminals of the cabinet; when set in the left-hand position, the vertical pickup is 
connected to the output terminals; or, when only one pickup is mounted on the cabinet, the 
switch is so wired that this pickup is connected in both switch positions. The switch is 
provided with a detent for the assurance of contact and position.

The speed shift control inthe turntable (record plate) isplalnly marked in two colors 
as welt as with numerals corresponding to the two speeds.

INSTALLATION AND OPERATION.

(a) UNPACKING

When unpacking the equipment, extreme care should be exercised in removing the crating 

which Is used to protect the top of the turntable in shipping. The card-board cap that 
covers the turntable should be lifted off carefully, and in such a manner that the turntable 
is not raised or disturbed in any way. Remove any shipping wedges that may be under the 
turntab Ie.

/Continued on page
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CAUTION! Do not at any time, whether during unpacking, assembly or operat i on, lift the 
turntable or remove it from its spindle except as noted in "MAINTENANCE".

All wrappings and shipping wedges should be carefully removed from the tonearm.

The flywheel is packed in a cardboard carton beside the cabinet. In this location will 
also be found, tied in place, a box containing the pickup. Unpack these very carefully.

When dusting the equipment, subsequent to unpacking, and at all other times, take par
ticular care that dust is not brushed or blown underneath the turntable and thus conveyed 
to the turntable bearings. The use of an oiled cloth for dusting purposes is recommended.

< b I ASSEMBLY,

Open the two doors of the cabinet, thus gaining access tothe driving mechanism;name I y, 
the motor, the mechanical filter (just above the motor gear box), and the flywheel shaft 
which extends downward out of the bearing and speed reduction housing, and upon which the 
flywheel, the drive shaft and flexible couplings are to be mounted.

The motor and base are fastened to the cabinet floor by means of wooden clamps and 
carriage bolts for protection during shipping. Remove and discard these wooden clamps and 
carriage bolts before proceeding further.

CAUTION: The motor and the entire drive shaft assembly are carefully aligned at the fac
tory. Under no circumstances attempt to realign the assembly by loosening the motor mount
ing bolts or the bolts in the motor mounting ring. The horizontal and the vertical shaft 
thrust oearing adjustment screws in the motor gear box are likewise carefully adjusted at 
the factory, and under no circumstances should they be disturbed.

Remove the two hexagon nuts and the shipping bushing from the flywheel shaft. Place 
the flywheel, with the recessed side up, on the flywheel shaft and secure it in position 
by means of the two hexagon nuts removed in the previous operation, and make sure that it 
is securely clamped• In order to assemble the flywheel on the shaft, it is necessary to 
tilt the flywheel above the cross-piece over the cabinet doors,lining up the flywheel hole 
with the shaft, carefully raising the flywheel into place,then securing as explained above. 
The flywheel will slip into place on the shaft easily when in position and it must not be 
forced or damage to the shaft may result.

Refer to Figure 2. The turntable drive assembly is shipped unassembled. CAUTION: Ex
ercise extreme care when handling the shaft and flexible couplings to avoid springing or
forcing the couplings in such a way as to cause injury to the bronze spring-washers that
form a part of their assembly.

Place the coupling shaft and flexible coupling assemblies in position at the drive 
assembly, slide the upper flexible coupling upon the flywheel shaft and the lower flexible 
coupling down on the drive shaft (see Figure 2 ). Space the couplings equally onthe shafts 
and then tighten the set screws and lock nuts. Note that the flywheel shaft and the short 
shaft projecting upward from the mechanical filter are "spotted" for the cone point set 
screws and that both ends of the coupling shaft are provided with "flats" for the accommo
dation of their respective set-screws in the collars of the flexible couplings. Observe 
also that the coupling shaft consists of two members (male and female), the joint of which 
is concealed by the spring of the over-running clutch. The shaft should be replaced in 
such a manner that the retaining screw of this spring is toward the bottom of the shaft. 
Be sure that the two members of the shaft are completely engaged, one with the other. Do 

not force the shaft assembly on the flexible couplings when replacing the assembly.

See that all set-screws involved in the foregoing operation are properly seated and 
t i g h t e n e d.

• *(cI LUBR I CAT ICN

Pour the entire contents of the bottle of oil (Cat. No. 15914 I, s h i ppe d with the equip
ment, into the oil well or cup-like receptacle (mechanical filter mechanism). The purpose

. - 5 -
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MOTOR AC INPUT CONNECTOR
MOUNTING RING -15886

FIGURE 3 - INTERIOR VIEWS OF TYPE 70-B TRANSCRIPTION TURNTABLE.
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FIGURE •» - TOP VIEWS OF TYPE 70-B TRANSCRIPTION TURNTABLE.

of this oil is to saturate the felt cushions accommodating the two driving vanes and thus 
lubricate fhe assembly. Under normal operating conditions, it should not be necessary to 
renew this lubricant. If, however, circumstances arise making such lubrication necessary, 
use a similar quantity of Vacme "AA" oil or its equivalent (S.A.E. 60).

Two holes are provided, one in each end-bell, for the lubrication of the motor bearings. 
Use a light, high-grade, non-gumming machine oil (S.A.E. 20), and lubricate at intervals 

of not more than six months.

An o’ I hole is provided in the center of the record spindle for the lubrication of the 
turntable bearings. Use a light, high-grade, non-gumming machine oil (S.A.E. 20) and apply 

six or seven drops at Intervals of one month.

(d) ELECTRICAL CONNECTIONS.

The equipment is now completely set up, lubr.icated and ready for installation. In 
order to match the pickup output, the amplifier input impedance should not be less than 
200 ohms or more than 250 ohms. Reproducing quality will not, however, be noticeably affected 
when the output is fed into 500 ohms. Install the equipment as follows:

See that the turntable is level. A three-point method of support is provided to elim
inate the possibility of the turntable rocking when the floor is uneven.

See that the motor starting switch is in the "off” position.

The female cord connector furnished should be fitted with a suitable power cord, as 
this is not supplied as a part of the equipment. Make the required connections to a 105- 
to 125-volt, AC power supply of the frequency specified on the name plate. No other type 
of power supply may be used.

(Continued on Page 9. J
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A terminal board, containing the two audio output terminals and the ground terminal, 
is accessible through an opening in the back of the cabinet. Terminals <1 and #2 are the 
output terminals; terminal *3 is the ground terminal; terminals #4 and f 5 are not used. 
Make the required connect ions to the amplifying equipment. It is recommended that a shield
ed, twisted pair of No. 19 A.W.G. be used for the output connections, and the low side of 
the audio output (terminal #2) should preferablybegroundedatthe amplifier to which it is 
connected. The shield of this audio cable should also be grounded.

(e ) ROUTINE OPERATION

In order to insure stability of operation, it is recommended that the motor starting 
switch be turned "on” and the motor allowed to run independentIy for at least five minutes 
before playing records. This precaution should be observed especially when the instrument 
has been idle for an appreciable period, (such as overnight), but is not essential between 
operations separated by intervals of short duration.

With the external amplifier turned on, the routine operating procedure for the Type 70-B 

equipment as as follows:

I. See that the motor switch is in the "off” position.

2. Set the speed shifting device for the speed of the record to be used (either 33-1/3 
r.p.m• or 78 r.p.m. ) , Engage the speed shifting mechanism by rotating the turn
table slowly by hand. The speed change becomes effective in less than one revolu
tion.

3. Place the record on the turntable and place over it the record weight.

4. If necessary, set the pickup head selector switch for the type of pickup to be 
used. In the case of the Type 70-6 equipment which is designed to reproduce lateral 
cut records only, both positions on this swtich are common and no previous setting 

of the switch is required. In the case of the Type 70-8 equipment which is adapted 

for the use of both the vertical and the lateral cut recordings, clockwise, or 
right-hand, setting of the selector switch closes the circuit of the lateral pick

up head,whi Ie the left-hand setting closes the circuit of the vertical pickup head.

5. Start the motor and lower the pickup arm onto the record in accordance with the 
usual studio practice.

6. When the record has been played, I ¡ft the pickup and replace it in the tonearm rest.

7. Move the motor starting switch to the "off" position.

CAUTION: The pickup should never be left resting on the record or the turntab Ie
when through playing.

It is recommended that the equipment be covered when not in use.

MAINTENANCE

Lubricate the equipment in accordance with instructions given in "INSTALLATION AND 
OPERATION". Do not oil the over-running clutch, as lubrication of this device has been 
properly taken care of at the factory.

Never blow dust from beneath the record plate. Wipe it from this space with a lint- 
free and slightly oily cotton cloth—WHILE THE RECORD PLATE IS STATIONARY. The speed re
duction bearing is protected against the normal accumulation of dust from above, but is 
liable to contamination if fairly large particles of dust are blown upward from the recess 
in the turntable cabinet in which the bearing is located.

(Continued on page 10.i
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The lateral pickup arm should ride parallel to the plane of the record. Should this 
at any time not be the case, adjustment may be made by loosening the set-screw at the back 

of the tonearm pivot, sliding the tonearm up or down on the pivot until the correct adjust
ment is obtained, and tightening the set-screw.

As a result of the continued demand for higher and higher quality in the reproduction 
of broadcast transcriptions, the transcription turntable has been developed, through en
gineering refinements, into a device in the class with precision instruments and should be 
treated as such. With reasonable care and proper lubrication, as outlined in this Instruc
tion Book, it should give years of constant service without noticeable increase in speed 
variation. Therefore, do not tamper with, or alter in any way, any parts of the turntable 
drive assembly or record plate (except as described in "INSTALLATION AND OPERATION", or 
change any adjustments of this mechanism, unless it is absolutely necessary because of a 
known defect.

Should any adjustments or repairs to the drive mechanism become necessary, it is ad
visable to have the RCA Manufacturing Company's service man make the required adjustment of 
the device. However, in cases of extreme necessity and with the provision that the work 
be performed by an experienced machinist, the following repairs and adjustments may be made 
in the field. Refer to Figure "TURNTABLE DRIVE ASSEMBLY" for part identification.

1 a' CLUTCH ADJUSTMENT OF SPEED CHANGING MECHANISM,

Do not remove the turntable unless this adjustment ( or that described in Ib> below^is 
necessary.

The turntable may be removed from its bearing and re-adjust me nt of the clutch mechanism 
may be made in the fol lowing manner:

I. Grasp the turntable with the hands at diametrically opposite points on its circum
ference and withdraw Itfrom Its bearing byexerting a straight, upward pull. When 
doing this be sure to hold the turntable in a level position until its spindle is 

entirely clear of the bearing. Otherwise, damage to the bearing may result.

Tire steel ball which serves as a thrust bearing under the end of the turntable 

spindle may adhere to the grease on the spindle and be removed from its seat. Be 
careful not to lose this ball.

2. Place the turntable, face down, on a clean level surface,

3. Remove the cylindrical plug in the end of the turntable spindle.

4. A vertical bearing adjustment, slotted to accommodate a screw-driver, will be 

found at the bottom of the hole from which the plug has been removed. A set-screw 
in the side of the shaft serves to clamp this adjustment.

5. Loosen this set-screw, back out or screw in the adjustment and insert the plug.

6. See that the steel ball thrust bearing is in its seat in the turntable spindle 

bearing in accordance with instructions given, in (cl below, and test for correct 
adjustment, the conditions for which are given in sub-paragraph 7, below.

The clutch engagement should be accomplished in the first revolution of the turn
table, and the equipment must not be operated if the clutch slips.

(Continued on page 11,1
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(b ) CLEANING TH: SPEED REDUCT I ON BEAR i NG.

If the equipment is not kept clean or is improperly cleaned, dust may become lodged 
in the speed reduction bearing. If the dust is permitted to remain and accumulate, exces
sive wear, and possible speed variation, will result. Dust in the speed reduction bearing 

will be indicated by a faint knocking or grinding noise, heard directly from the mechanism 
when running at 33-1/3 r.p.m. To remedy this condition, it is necessary to remove ths 
bearing and clean it thoroughly.

Do not raise the turntable or remove the bearing unless it is necessary to perform 
this work (or that described in <a> above). The procedure is as follows:

I. Remove the turntable as described above.

2. Unlock the bearing nut by bending the lock washer tabs outward and away from the 
notches in the bearing nut.

3. Remove the bearing nut by means of a spanner wrench.

4. Remove the lock washer and sealing ring.

5. Lift the speed reduction bearing ciear of the bearing housing without removing 
the cl amp ring.

6. Clean all parts on the top of the housing of the mechanism and remove all dust 
from the top of the cabinet.

7. Soak the speed reduction bearing thoroughly in clean kerosene oil, turning the 
steel balls and ball races to be sure that no dirt or lint remains on the assembly.

8. Wash the bearing in a second rinse of clean kerosene and shake off all kerosene 
possible. Do not attempt to dry the bearing with a cloth, as this operation may 
reintroduce lint to the bearing parts and cause a repetition of the trouble.

9. Apply a thin coating of pun, clean, wh ite-vaseI ine to the ball race. Vaseline 
sold in a tube-type container is suggested, since there is almost no possibility 
of its becoming contaminated or dirty.

10. Replace the bearing on the bearing shaft. (See that the notch in the clamp ring 
is uppermost when the assembly is in position.)

I I. Place the lockwasher on the bear Ing shaft.

12. Place over the lock washer a clean piece of paper, having in its center a round 
hole the size of the bearing shaft.

13. Screw the nut in place and tighten it with a spanner wrench.

14. Lock the nut by bending a lock washer tab into a notch in the bearing nut.

•5. Place the sealing ring in position on top of the speed reduction bearing and cen
ter It.

16. Clean the under side of the turntable and replace it on the spindle as described 
below.

(Continued on page 12»)
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(c) REPLACEMENT OF TURNTABLE.

If, for any reason, the turntable has been removed from its bearing in the main drive 
spindle, replace it in the following manner:

1. Engage the turntable spindle with the female bearing of the drive spindle, align the spin
dle, and lower the turntable slowly until the upper member of the ball race, which 
is attached to the turntable, comes into contact with the balls. When performing 
this operation make certain that the dust ring, which rests on the top of the 
spindle, is concentric with the bearing.

2. While still holding the turntabIe,rotate it slowly until the openings inthe upper 
member of the ball race engage the balls, and then lower it slowly and carefully 
into position.

A variation in the speed of rotation of the turntable, sometimes referred to as "wows", 
can be caused by a loose flywheel. Be sure that the flywheel nut and its lock nuts are 
we II tightened.

<eI CHANGING THE MOTOR.

To replace the drive motor, disconnect electrically and proceed as follows:

I. Loosen the lock screws on the upper and lower flexible coupling units and on the 
spider of the mechanical filter.

2. Remove the four motor mounting bolts.

3. Raise the entire spider and coupling assembly to clear the vertical drive shaft 
and set the upper flexible coupling lock screws and spider lock screws so as to 
hold the assembly clear of the vertical drive shaft.

4. Carefully lift out the mo tor.

5. Remove the mechanical filter from the vertical drive shaft and place it in the 
same position on the vertical drive shaft of the new motor.

NOTE: A washer in the mechanical filter is shown in Figure 2. This washer can be 

forgotten, or lost, before the reassembly is started. Therefore, be sure to
locate this washer and set it safely aside at the time of removing the old motor.

6. Place the new motor carefully on the motor base and lock the mechanical filter to 

the vertical drive shaft. Flats are provided on the shafts for the lock screws.

7. Align the vertical shaft with the coupling shaft and start, but do not tighten 
the motor mounting bolts.

8. Loosen the upper flexible coupling and spider lock screws and lower the coupling 
unit assembly into place so that the spider engages the female section of the 
mechanical filter.

(Continued on Page 13»)
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9. Lock the lower and upper flexible coupling lock screws to the flats of the shafts 
to which they fit.

10. Make electrical connections to the new motor. See "INSTALLATION AND OPERATION."

il. Oil the new motor as described previously.

12. Start the motor and observe tbe bronze coupling spring in the lower flexible coup
ling unit. The spring will run horizontally between the coupling unit sections 
and will appear as a plane surface when the motor is properly aligned. If the 
motor is not correctly in line, the bronze spring will show a definite undulation 
as it turns.

13. Adjustable motor base bushings with lock nuts are supplied on the motor. These 
bushings permit the raising or lowering of any corner of the motor and must be 
adjusted for the alignment of the vertical drive shaft and clutch assembly. The 
bushings should be locked after they have been set for alignment as described.

14. Tighten the motor mounting bolts while watching the bronze coupling spring with 
the motor running. Any variation in the bronze coupling spring movement will in
dicate that further adjusting of the motor base bushings will be necessary.

15. When the adjustable bushings are set so that the tightening of the motor mounting 

bolts does not throw the vertical drive shaft and clutch assembly shaft out of 
line, they are correctly set.

NOTE: The over-running clutch must be absolutely free to turn in the clockwise direc
tion and must not bind. It must lock when turned counter-clockwise.

I f I TONEARM MOUNTING DETAILS.

'Should it become necessary to remove the 
tonearm from the mounting casting, it should 
be replaced as shown in Figure 6.

<g । tonearm lift adjustment.

A set screw is provided in the lower part 
of the main casting which, when loosened, al
lows the bearing and lift mechanism to be ad
justed higher or lower, if it should become 
necessary to change the vertical adjustment 
in order to properly lift the tonearm from 
the record, remove the woodscrews secur ing the 
tonearm lift to the cabinet, loosen the set 
screw mentioned above, adjust the bearing, and 
lift the mechanism slightly higher or lower as ne
cessary, tighten the set screw, and then re-

__LATERAL TYPE 
SUSPENSION ARM

K845208

FIGURE 6-TONEARM MOUNTING DETAILS.

place the mechanism on the cabinet. The procedure should be repeated if the first adjust
ment does not produce the desired results.

- «3 -
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REPLACEMENT PARTS LIST

The following parts list is included to provide proper identification when or
dering replacement parts. When ordering, specify the item by its symbol twherever 
possible) as shown in the diagrams, followed by description and catalog number.

Insist on genuine factory-tested parts which are readily identified and may 
be purchased through Authorized Dealers, or from the Factory.

CATALOG
SYMBOL DESCRIPTION NUMBER

C-2 ............................................. Capacitor, 0.25 Mfd.............................................................. 30849
C-l ................................................. " For 60 Cycle Motor .................................... 12051
C-1 .................................................. " For 50 Cycle Motor .................................... 30398
C-l ................................................. " For 25 Cycle Motor .................................... 13101
...... .......................................... Pickup - Lateral Pickup ............................................... 17824

...... ...................... ................... Motor, 60 Cycle (for MI-4858,-A,-B,-C)   16362

......  .......................................... Motor 50 Cycle (for MI-4859,-A,-B)   16804

...... .......................................... Motor, 25 Cycle (for MI-4860,-A,-B) ........................ 16805

R-l .......................................... Resistor, 680 Ohms ............................................................ 31024
R-2 .......................................... " 680 Ohms ............................................................. 31024
R-3 .......................................... " 680 Ohms   31024
R-4 .......................................... * 100 Ohms   30540
R-5 .......................................... * 240 Ohms   30619

S-l 
S-2 
S-3 
S-4

Bass Compensator, XT-2803 ............................................. 17653
Pickup Selector Switch ................................................... 17670
Bass Compensator Switch ................................................. 17672
Filter Switch (High Frequency) ................................. 17671
Motor Switch ......................................................................... 15885
Filter Assembly, XT-2758 .............................................. 17651
Tone Arm.................................................................................... 17822
Filter Assembly, XT-2759 ............................................... 17652
Knob for S-2 ......................................................................... 30075
Knob for S-3 ......................................................................... 17268
Connector, Cord Connector and Cap............................... 15886
Coupling, drive shaft coupling ................................. 15890
Damper, (mechanical filter), complete .................... 15908

(Continued on page 15.I
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REPLACEMENT PARTS LISTfCo.)

symbol description number

............................................. Insert, thrust bearing insert (plug) 
in bottom of turntable spindle . 15893

the clutch of the speed reduction mechanism, 
(located in turntable spindle) ............................... 5181

. Screw, set-screw for clamping the clutch 
adjustment screw ........................................................ 5180

. Spring, coupling shaft, torsional
sPr’n9 .................................................................................... 15891

. Turntable, complete with spindle and
speed shift lever ............................................................ 15892

. Tonearm Lift Attachment (Complete) ........................ MI-4861

- 15 -
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PROPER SETTINGS OF 70B EQUALIZERS FOR 
REPRODUCTION OF RCA RECORDINGS

No. ÏX-2
Sheet 1 of 1 Sheets

Date 2-1 3-40

*1„ Reproduction of 1QK and 12” commercial recordings, 
Victor Black Seal and Bluebird)

a. Low frequency equalizer on step 2O 
be High frequency equalizer on step

®2„ Reproduction cf ”Orthacousticw recordings.

(Red Seal,

c
<u
E
« a »Q
bo 
E

o m 
•E 
'bo
C 

w

□ 
c

«
8 o U
bo 
C

3 
4-> 
□
<8*♦« 
3 
C 
«

o
di

Low frequency equalizer on step 2.. 
b. High frequency equalizer on step J.

Note;- These settings are for the 7OB turntable with the MI-4SS6 
apteral Reproducer and. a fiat amplifier such as the ¿2- or 
9 - series of broadcast monitors or their equlvilent# The 
loudspeaker should be an UI—JU29 (Recording Monitor) ©r 
a o4A Broadcast Monitor with a single voice coil cone.

13243—8000 v s.'sa
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SECTION X

Test Equipment

Master Reference Book 
Disc Recording
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DISTORTION METER

TYPE 69-A

Manufactured by

RCA Manufacturing Company, Inc.
Camden, N.J., U.S.A.

18
-2

33
62

-4

A SERVICE OF THE RADIO CORPORATION OF AMERICA
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INSTRUCTIONS

DISTORTION METER

TYPE 69-A

Manufactured by

RCA Manufacturing Company, Inc.
Camden, N. J., U. S. A.

"AN RCA SERVICE"

Printed in U. S. A.
IB-23362-4
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DISTORTION METERTYPE 69-AMI -7512
ELECTRICAL CHARACTERISTICS

Frequency Range: 50 to 22,000 cycles
Distortion Range: 0.3% to 100% r-m-s
Noise Level Reading To: -85 db
Power Supply: 110/120 volts, 25/60 cycles
Power Drain; 50 watts
Fuse Protection: 1,5 amperes
Tube Complement;

3 RCA-6C5 Voltage Amplifiers
1 RCA-6N7 Power Amplifier
1 RCA-6C5 N-F Rectifier
1 RCA-5Z4 Power Rectifier

MECHANICAL CHARACTERISTICS

Dimensions Rack Type Cabinet Type

• Height 8-3/4 inches 9 inches
Width 19 inches 19-1/4 inches
Depth 10-1 /q inches 12 inches

Shipping Weight 49 pounds 60 pounds

DESCRIPTION
The Type 69-A Distortion Meter was developed to meet the demand for an 
accurate and reliable instrument for measuring the harmonic distortion and 
noise level in the output of radio transmitters, audio amplifiers, or modu
lated radio frequency equipment of any type.

Distortion or noise measurements are read directly from the meter scale 
which is calibrated for several ranges.

Men used with the Type 68-A Low Distortion Oscillator, distortion measure
ments may be made at any frequency from 5c to 7000 cycles per second or 
higher. The distortion meter measures all components up to 25,000 cycles 
with full accuracy. Reliable readings as low as 0.3 percent may be made on 
any equipment having normal phase characteristics, that is, less than 180 
degrees phase shift throughout its frequency range, since under these con
ditions the inherent distortion in the oscillator of approximately 0.1 per
cent r-m-s will have negligible effect upon the distortion meter readings, 
bnder the worst possible phase conditions, a residual reading of approxi
mately 0.2 percent would be obtained. Distortion measurements may be made 
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at frequencies down to 30 cycles per second with reasonable accuracy if the 
amount of distortion to be measured is not too small.

Distortion as low as 0.3 of one percent may be read where the phase shift 
is less than 180 degrees.

Using 12.5 mw as a zero reference level, distortion can be measured at vol
ume levels as low as -15 db, and noise levels may be measured as low as 
-85 db.

In making distortion measurements, the meter indicates the distortion fac
tor; i.e., the ratio of r-m-s total distortion to fundamental amplitude. 
This is accomplished by suppressing the fundamental frequency component of 
the wave in question and measuring the r-m-s total of the remaining compo
nents. Elimination of the fundamental frequency component is accomplished 
by adding to the distorted wave, a sine wave of the same frequency, equal 
in amplitude to the fundamental component, and 180 degrees displaced in 
phase. This voltage is secured from the same oscillator which supplies the 
signal to the equipment under test, and is adjusted in amplitude and phase 
by controls on the panel of the Distortion and Noise Meter. (See Figure 1). 
Distortion readings directly in percent of fundamental amplitude are secured 
by first adjusting the Distortion Meter to read full scale (100%) with only 
the sine wave input connected.

Measurements of noise level are made by adjusting the meter to read full 
scale at the desired equipment output level and then removing the input sig
nal from the equipment under test. The remaining noise and hum is amplified 
until a readable deflection of the meter is obtained. The noise level is 
then read directly in decibels from the meter and attenuator scales.

INSTALLATION
The Type 69-A Distortion Meter is supplied in two models, the cabinet model 
and the rack model. The cabinet model is supplied in a substantial metal 
cabinet, while the rack model is supplied with a standard relay rack mount
ing panel and dust cover. In every other respect, both models are identical.

The power cable should be connected between the a-c receptacle of the meter 
and a power supply receptacle furnishing 110/120 volts 25/60 cycles and cap
able of delivering 50 watts.

Terminals for connecting the Distortion and Noise Meter with the associated 
equipment are located in the rear of the chassis and are plainly marked, 
with parallel connected jacks located on the front panel. These terminals 
may also be identified from the illustration in Figure 2.

OPERATION
METER RANGE - Distortion and noise measurements are read from the same meter, 
which is calibrated to the following full scale readings:

4
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Distortion Noise Level

1% -60 db
3% -50 db

10% -40 db
30% -30 db

100%

Ihe desired meter range is selected through the meter range switch which is 
controlled by means of the large knob and scale. The desired distortion 
range may be selected by rotating the knobs over the left-half of the scale. 
The desired noise level range may be selected by rotating the knob over the 
right-half of the scale.

INPUT LEVELS - For accurate distortion or noise measurements, the input 
level should not be lower than that tabulated below for specific cases:

Modulated Radio Frequency from Equipment Under Test -
Minimum 10 volts carrier for distortion measurements
Minimum 0.6 volt carrier for noise level measurements
Maximum 100 volts carrier

Audio Frequency from Equipment Under Test -
1. Bridging input terminals or jacks (balanced)
Minimum 0.5 volts or -15 db below 12.5 mw on 500 ohm line
Maximum 8 volts or +10 db above 12.5 mw on 500 ohm line
This voltage must be at least 10 db higher than the voltage taken 
from the oscillator.
2. Audio and ground input terminals (unbalanced) 
Minimum 0.6 volts 
Maximum 100 volts
This voltage must be at least s times as great as the voltage taken 
from the oscillator.

Audio Frequency from Low Distortion Oscillator -
Minimum 0.1 voits or -23 db below 12.5 mw on 500 ohm terminals
Maximum 8.0 volts or +10 db above 12.5 mw on 500 ohm terminals

COUPLING METHODS - Modulated radio frequency voltages to be measured are 
obtained through inductive coupling. The pickup coil should be designed 
with a low audio frequency impedance in order to eliminate any a-c hum 
component that may be picked up.

When the Distortion and Noise Meter is to be used in conjunction with a 
balanced audio line having an impedance of 600 ohms or less, a bridging 
transformer having an impedance of 20,000 ohms is used. This impedance is 
sufficiently high to have no appreciable effect upon the low impedance line.

The three transformer input connections terminate in three binding posts, 
marked BRIDGING", located at the rear of the chassis, and a pair of par
allel connected jacks located on the front panel. The center tap of the 
transformer winding is not grounded.

5
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For an unbalanced audio line having an impedance up to 20,000 ohms, connec
tions may be made to the "AUDIO" and "GROUND" terminals at the rear of the 
meter chassis. The input circuit at these terminals consists of a 0.2 mid 
capacitor in series with approximately 250,000 ohms resistance. Measurements 
should be taken with the equipment under test operating under normal load 
conditions.

Interstage distortion and noise measurements may be made by connecting the 
distortion meter direct to the plate of the stage being measured. In this 
way the origin of the major portion of distortion in an amplifier may be 
located.

The audio frequency voltage supplied by the low distortion oscillator must 
be coupled to the meter through a balanced line of 500 ohms oi' less. Three 
connections, center tap and both side connections, must be made in order to 
properly operate the phase shifting network. The center tap terminal of the 
distortion meter oscillator input is grounded.

CONNECTIONS - Following are tabulated the correct connections to be made for 
distortion and noise measurements under various conditions;

For Modulated Radio Frequency Input - Connect the pickup coil between the 
"R-F" and "GROUND" terminals at the rear of instrument and remove all 
connections from the audio terminal. Set the "INPUT" switch to "R-F" 
position.

For Audio Frequency Input Balanced Lines, Up To 600 Ohms -Connect the audio 
line either to the "BRIDGING" terminals at the rear or to the "BRIDG
ING" jacks on the front panel. The center tap connection may be con
nected, left open or grounded as desired. Set the "INPUT" switch to 
"BRIDGING" position.

For Unbalanced Audio Frequency Input - Connect the audio line to the audio 
and ground terminals. Set the "INPUT" switch to "AUDIO" position.

For Distortion Measurements -Connect the 250 or500 ohm and center tap termi
nals to the three terminals at the rear of the distortion meter marked "OS
CILLATOR", orto the pair of jacks on the front panel marked "OSCILLATOR".

CALIBRATION - The meter may be calibrated for noise level and distortion 
measurements in the following manner:

For Noise Level Measurements -
1. Set the "RANGE" switch to reference level (REF.) position.
2. Adjust the output of the equipment under test to the desired ref
erence level, making certain that the voltage applied to the Distor
tion and Noise Meter is within the limits given above.
3. Set the meter to full scale, zero db, by means of the "CALIBRATION" 
control and the "COARSE AMPLITUDE" control. In case the "CALIBRATION" 
control has previously been adjusted for distortion measurements, its 
setting should not be changed.
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For Distortion Measurements -
i. Set the "RANGE" switch to "CALIBRATE" (CAL.) position.
2. Adjust the output 1'rom the oscillator to some value within the lim
its given under "INPUT LEVELS".
3. Adjust the output from the equipment under test to the desired level. 
4. Set the meter by means of the "CALIBRATION" control to read full 
scale.
5. Turn the "RANGE" switch to reference level (REF.) position and ad
just the "COARSE AMPLITUDE" control for full scale meter deflections.

PRELIMINARY ADJUSTMENTS - Where the Distortion and Noise Meter is used for 
distortion measurements over a large range of frequencies and output levels, 
it will be desirable to adjust the output voltage from the oscillator to 
give approximately the recommended maximum value, 8 volts, at the distortion 
meter terminals, and to adjust the equipment under test so that full output 
is obtained with this setting of the oscillator "OUTPUT" control. Distor
tion measurements at lower output levels may then be made by readjusting 
only the oscillator "OUTPUT" control and the distortion meter "CALIBRATION" 
control.

In installations where the Distortion and Noise Meter is permanently asso
ciated with the equipment to be measured, such as in the case of a broad
cast transmitter, and where it is to be used for routine checking of distor
tion and noise at a particular output level, the "CALIBRATION" and "COARSE 
AMPLITUDE" controls can be permanently set in the following manner.

Adjust the transmitter output to the desired reference level and calibrate 
the distortion meter by setting the "RANGE" switch to "CALIBRATE" position 
and adjusting the "CALIBRATION" control to full meter scale deflection. 
Turn the range switch to "REFERENCE LEVEL" position and adjust the meter to 
full scale deflection by means of the "COARSE AMPLITUDE" control. The 
"COARSE AMPLITUDE" control as well as the "CALIBRATION" control may be left 
permanently in these positions. A check of the accuracy of these settings 
can be made at any time by adjusting the equipment again to the same output 
level. Pennanent calibration settings will enable the operator to obtain 
readings in the shortest time.

NOISE LEVEL MEASUREMENTS - After calibrating the equipment for noise level 
measurements as outlined under "CALIBRATION", reduce the input signal to 
the equipment under test to zero, in the case of a transmitter reduce the 
modulation to zero, turn the "RANGE" switch toward the -60 db position until 
a readable deflection of the output meter is obtained. The sum of the 
"RANGE" switch reading and the "METER" reading gives the noise level in 
decibels below the reference level.

Noise levels are ordinarily measured in decibels below the rated output or 
below 100% modulation. Calibration at these levels will enable measurements 
down to -70 db. This range may be extended to -80 db, -90 db or further 
by setting the reference level 10, 20, or more decibels below rated output.

DISTORTION MEASUREMENTS - After calibrating for distortion measurements as 
outlined under "CALIBRATION", turn the range switch to the 100% position 
and adjust the "PHASE" controls to secure minimum meter deflection. The

7
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"COARSE PHASE" control provides 360 degree phase shift in 48 overlapping 
steps in two complete revolutions of the knob. The "FINE PHASE" control 
provides continuous phase shift between steps. The position of the COARSE 
PHASE" control should be carefully selected to provide minimum meter deflec
tion and the "RANGE" switch advanced to the 30% position. If the correct 
position of the "COARSE PHASE" control has been selected, a minimum meter 
deflection should be found within the range of the "FINE PHASE control. If 
minimum deflection is obtained with the "FINE PHASE" control at one end of 
its range, the "COARSE PHASE" control should be advanced in this direction. 
For example, the meter reading may decrease steadily with rotation of the 
"FINE PHASE" control until the right hand stop is reached. This indicates 
that the "COARSE PHASE" switch should be moved to the right. The RANGE 
switch should be set back to the 100% position before changing the position 
of "COARSE PHASE" control. In some instances it may be necessary to advance 
the "PHASE" switch by two or more points from the preliminary point owing to 
the overlapping ranges. If the "COARSE PHASE" switch reaches the stop and 
cannot be advanced further in the desired direction, the correct position 
will be found by rotating the knob two complete revolutions in the opposite 
direction.

When a balance has been found within the range of the "FINE PHASE control, 
the "AMPLITUDE" controls should be adjusted for minimum meter deflection and 
the "RANGE" switch advanced to a more sensitive position, that is, select 
a lower percent range. After obtaining an exact balance the amount of total 
distortion is obtained by reading both the "METER" and "RANGE1 scales. ter 
a reading has been taken, the "RANGE" switch should be returned to the CAL
IBRATE" position before making any adjustments to the equipment, m order to 
protect the meter.

DISTORTION ANALYSIS - Analysis of components of a modulated radio frequency 
wave may be made if a wave analyzer or an oscillograph is connected across 
the "AUDIO" and "GROUND" terminals of the distortion meter The output of 
the detector is available at these terminals. Well shielded leads should be 
used to avoid pickup of extraneous voltages. Any equipment connected to the 
"AUDIO" terminals while the detector is in use must have an impedance of a 
least 100,000 ohms, and be coupled through a capacitor in order to keep di 
rect current out of the circuit.

By the use of an oscillograph such as the Type TMV-l^B an analysis may be 
made to determine whether the major part of the distortion consists of sec 
ond third, or other order harmonic. To make this measurement, connect the 
oscillograph vertical amplifier across the meter terminals inside the dis
tortion meter) or from the 6N7 tube plate to ground and connect the ^1 
zontal amplifier to the oscillator. When the distortion meter is balanced, 
the vertical deflection of the oscillograph represents only the distortion 
components. Thus the resulting oscillograph trace may be examined to de
termine the ratio of the distortion frequency to the input signal ^equency^ 
A slight unbalance of the distortion meter controls gives a vertical defle 
tion containing a small amount of the fundamental frequency. With the os 
cillograph timing axis in use, the result is "’X-

shape of the 
tion greatly

output of the equipment under test with the amount of distor
exaggerated.
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CIRCUIT DESCRIPTION
The schematic diagram of the Distortion and Noise Level Meter circuit is 
shown in Drawing 1-6110*70.

When operating as a noise level meter, the instrument utilizes a radio fre
quency rectifier or detector, followed by three stages of audio frequency 
amplification, the output stage being coupled to the meter. An attenuator 
system comprising the "RANGE" switch, the "CALIBRATION ADJUSTMENT" control, 
and the "COARSE and FINE AMPLITUDE" controls, is used to vary the gain of 
the amplifiers.

The output of the detector is fed through a variable resistor and the "FINE 
AMPLITUDE" control to an attenuator composed of two sections of the five 
gang "RANGE" switch. The output of this attenuator is connected, through 
the "COARSE AMPLITUDE" potentiometer, to the first amplifier tube. The out
put of this stage is transformer coupled to the "CALIBRATION ADJUSTMENT" 
control, through an attenuator using another section of the "RANGE" switch, 
to the second amplifier tube.

The output of the second stage is resistance-capacitance coupled to an at
tenuator using the front section of the "RANGE" switch. The input to the 
final amplifier stage is taken from the attenuator. The final stage is 
transformer coupled to the output meter.

For making distortion measurements, some additional circuits are required. 
The input voltage introduced at the oscillator terminals is adjusted in 
phase by the "COARSE PHASE" switch and the "FINE PHASE" potentiometer. The 
grid of an additional 6C5 tube is connected either to ground or to the phase 
shifting network by means of the rear esection of the "RANGE" switch. The 
output of this tube is added to the output of the first amplifier stage by 
means of a third winding on the interstage transformer. All amplifier tubes 
are individually self-biased by means of cathode resistors. The plate supply 
is of conventional design.

The attenuation 
follows:

in db for various positions of the "RANGE" switch is as

Switch Sections Section Section Voltage
Position 2 & 3 4 5 Total Ratio

-60 db 0 0 0 0 1.00
-50 db 0 0 10 10 3.16
-40 db 0 0 20 20 10.0
-30 db 0 10 20 30 31.6

Ref.Level 20 20 20 60 1000.0
Calibrate inf. 20 20 inf. inf.

100% 20 20 20 60 1000.0
30% 20 9.5 20 49*5 300.0
10% 20 0 20 40 100.0

3% 20 9.5 0 29.5 30.0
• 1% 20 0 0 20 10.0

9
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These values are obtained by maintaining a constant output meter reading and 
measuring the modulated r-f or audio input, using the -60 db position as 
reference. Correct setting of the range switch should provide infinite at
tenuation for the oscillator input in all noise level positions and zero 
attenuation in all distortion positions.

The frequency characteristic is flat within i db from 50 to 25,000 cycles for 
all positions of the "RANGE" switch when the audio (unbalanced) input is 
used. When the bridging input is connected, the frequency characteristic 
is flat from 50 to 15,000 cycles.

MAINTENANCE
In case the distortion and noise meter fails to function in the normal man
ner, all external connections should be inspected and if the difficulty is 
not located, the a-c power should be shut off and the tubes removed from 
the chassis and tested in a reliable tube tester. Defective tubes and tubes 
of low emission characteristics should be replaced.

In cases of failure which cannot be traced to poor connections or defective 
tubes, a systematic socket to socket voltage test should be made using a 
high resistance voltmeter or reliable radio receiver set analyzer. For this 
test, the tubes should be in their respective sockets and the a-c power turn
ed on. The readings obtained should closely approximate the values given in 
the table.

A small i-ampere cartridge fuse is used in the primary circuit of the power 
transformer. This fuse should not be short-circuited or replaced by one of 
higher rating. Fuse failure may originate from a power supply surge but 
the cause will more likely be found in the equipment protected. Heat gen
erated at the clip contacts may cause failure. These points should be kept 
clean and in firm contact with the fuse. .

10
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Figure 3 - Chassis Bottom View
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Socket Voltage Diagram, P-712532
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Schematic Diagram, T-biioyo
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Wiring Diagram, W-302146
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SUPPLEMENTTOINSTRUCTIONS IB-23362DISTORTION METERTYPE 69-A
The following information is intended to supplement the instructions con
tained in instruction book IB-23362, on the installation and operation of 
the type 69-A Distortion Meter.

The pickup circuit used in measuring modulated r-f signals must provide a 
low resistance d-c path between the r-f and ground terminals of the dis
tortion meter as well as low audio frequency impedance. These conditions 
will be met by the use of a small, several turn pickup coil. Capacitive 
coupling or an antenna may be used if a radio frequency choke or a paral
lel resonant circuit is connected across the r-f and ground terminals. A 
low resistance, untuned coil, is most desirable for this purpose, as it 
is least likely to introduce hum into the circuit or to cause frequency 
discriminât ion.

The chassis of the distortion meter should be well grounded and it may 
be found advisable to ground the Beat Frequency Oscillator chassis. Since 
a ground connection through the pickup circuit may not always be adequate, 
it is advisable to provide a heavy ground strip from the Distortion Meter 
chassis to ground.

When making distortion measurements, a connection must be completed between 
the center tap terminal on the beat frequency oscillator, which is not 
grounded, and the ground terminal on the distortion meter which is grounded 
to the distortion meter chassis. This connection can also be made by means 
of three-wire patch-cords connected between the jacks on the two instru
ments. Block diagrams showing typical installation will be found in 
Figures 3, u and 5.

CIRCUIT LOADING - The output of the type 68-A Beat Frequency Oscillator 
should terminate in the correct impedance, in order to secure minimum dis
tortion of the oscillator signal. The correct terminating impedance is 
indicated at each pair of output terminals. For example; an impedance of 
500 ohms should be connected between the two terminals marked 500, or an 
impedance of 250 ohms between each terminal marked 500 and the center tap 
terminal. The type 89-A Attenuator Panel will provide proper impedance 
loading.

The equipment under test should feed into the correct impedance load when 
making either distortion or noise measurements, in order to observe the 
true operating conditions. The distortion meter input circuits are de
signed to have negligible loading effect upon the equipment under test.

EFFECT OF NOISE ON DISTORTION MEASUREMENTS - The type 69-A Distortion 
Meter indicates the r-m-s total of all components of the input signal

IB-23362-1
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which fall within the limits of the frequency range (normally 50 to 21,000 
cycles; 50 to 15,000 cycles for the Bridging input) except the fundamental 
frequency component, which is cancelled by the voltage taken directly from
t he 
the

oscillator. The reading of the 
following components:

distortion meter will therefore include

Name
Frequencies for 1000 cycle modulation 

(60 cycle power supply)

(1)
(2)

Harmonics
Modulation cross products 
between hum and fundamental

2000, 3000, 4000 .... 20,000, etc.
1000 + 60 cycles = 1060
1000 - 60 cycles = 940
1000 + 120 cycles = 1120
1000 - 120 cycles = 880
1000 + 180 cycles, etc.

(3) Modulation cross products 2000 + 60 cycles = 2060 and 1940

(4)
(5)

between hum and harmonics

Hum Components
Noise Components

2000 + 120 cycles = 2120 and 1880 
2000 + etc.
3000 + 60 cycles = 3060 and 2940
3000 +120 cycles =
3000 + etc.
4000 + etc.
60, 120, 180, etc.
All frequencies

The distortion meter sums all these quantities and thus indicates, as per-
cent distortion, the ratio of the sum of all unwanted components to the 
fundamental frequency component. If it is desired to determine the dis
tortion due to the harmonic and cross product components alone, either of 
two methods may be used. One method is to operate the equipment under test 
at a high output level, thus making the hum and noise components.negligible 
compared to the other components. Another method is as follows:

(1) Measure distortion in the normal manner at the desired output level.
(2) Measure the noise level in decibels using the same output Level as a 

reference level.
(3) Convert the reading in decibels to percent: example, -40 db = 1%, 

-60 db = 0.1%
14) These values may then be substituted in the following equation:

H = \JD2 - N2

2

where H is the total harmonic and cross product distortion in percent.
D is the distortion percent obtained as per (1).
N is the noise (in percent) obtained as per (2) and (3).

When making distortion measurements, it should be kept in mind, that the 
noise level in the output of the beat frequency oscillator is approximately 
60 db below 12.5 milliwatts (57 db below 6 milliwatts) and is substantially 
independent of the actual oscillator output voltage. While the design of 
the distortion meter is such that the effects of noise and distortion pre
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sent in the oscillator output tend to be cancelled out, in most cases the 
cancellation will be more complete for the distortion than for the noise 
components. Therefore, it is desirable to operate the oscillator at as 
high an output as practicable, thus improving the signal to noise ratio to 
the point where the noise output of the oscillator (expressed in percent of 
signal) is small compared to the percent, distortion being measured. High 
oscillator output may not always be consistent with the input voltage re
quirements of the distortion meter as given in the instruction book and re
peated here, but this difficulty can be readily overcome by the use of one 
or two attenuators.

The input voltages to the distortion meter should always lie between the 
following limits:

(i) Modulated Radio Frequency from Equipment under Test -
Minimum 10 volts carrier for distortion measurements 
Minimum 0.6 volts carrier for noise level measurements 
Maximum 100 volts carrier

(2) Audio Frequency from Equipment under Test -
(a) Bridging input terminals or jacks (balanced)

Minimum 0.5 volts or -15 db below 12.S mw on 500 ohm line 
Maximum 8 volts or +10 db above 12.5 mw on 500 ohm line 
This voltage must be at least 10 db higher than the voltage 
taken from the oscillator.

(b) Audio and Ground input terminals (unbalanced)
Minimum 0.6 volts 
Maximum 100 volts
This voltage must be at least 5 times as great as the voltage 
taken from the oscillator.

(3) Audio Frequency from Low Distortion Oscillator

Minimum 0.12 volts or -25 db below 12.5 mw on 500 ohm terminals 
Maximum 8.0 volts or +10 db above 12.5 mw on 500 ohm terminals

From the above limits it can be seen that the equipment under test must 
have a voltage gain of at least 5 (3.16 when bridging input is used) if 
the same oscillator terminals supply both the distortion meter and the 
equipment under test, and that the distortion meter may be operated with 
as low as 0.12 volts, supplied at its "OSCILLATOR" input terminals, en
abling measurements of distortion in signals as low as 0.6 volts.

To secure the same voltages at the distortion meter terminals and at the 
same time operate the oscillator at high output level, it is only necessary 
to insert an attenuator between the oscillator and the distortion meter. 
Such an attenuator is provided, with others, in the type 89-A Attenuator 
Panel. This attenuator, shown in Figure 1, provides a voltage ratio of 
approximately 1/18 or 25 db. Thus, the oscillator may be operated at zero 
level output while the signal supplied to the distortion meter is -25 db. 
Additional attenuators may be provided between the oscillator and the 
equipment under test if desired.

3
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OPERATION WITH THE OSCILLATOR LOCATED AT A POINT REMOTE FROM THE DISTORTION 
METER' - This type of operation is not recommended in general, since the ef
fects of noise and distortion in the line may be great enough to seriously 
affect the accuracy of the measurements. If the equipment under test is lo
cated close to the distortion meter and a long line is used to supply a 
signal from the oscillator to the distortion meter and equipment under test, 
the effects of noise and distortion in the line may be considered as being 
present in the oscillator. Thus the same considerations previously dis
cussed also apply in this case; accurate measurements being obtainable only 
if the noise and distortion at the output of the line are small compared to 
the distortion being measured.

MEASUREMENTS NEAR o OR 180 DEGREES PHASE SHIFT - The phase shifting network 
contained in the distortion meter, has two small gaps in its range; one near 
0 degrees and the other near 180 degrees. Normally a balance cannot be ob
tained at frequencies which are transmitted through the equipment under 
test with phase shifts which fall within these narrow limits. With most 
equipment, this is not a serious disadvantage since the phase shift is us- 
ally progressive with frequency and a small change in frequency will cause 
the phase angle to fall outside the "blind" angle. The effect becomes more 
noticeable when making measurements on equipment whose phase shift is more 
nearly constant with frequency and happens to fall within the blind angle. 
This disadvantage may be completely overcome by introducing a phase shift at 
any of the following points in the circuit:

(1) In the equipment under test.
(2) Between the output of the equipment under test and the distortion meter.
(3) Between the output of the oscillator and the distortion meter.
(4) Between the input of the equipment under test and the oscillator.

The simplest method is to insert a capacitor in series with one of the two
outside terminal connections I not the center tap) between the distortion 
meter and the oscillator. The value of the capacitor and the choice of 
which connection to use is best decided by trial.

ERRATA - See page 9 of instruction book IB-23362. The headings of the 
second, third and fourth colums of the table at the bottom of the page 
should be corrected to read:

Sections Section Section
3 and 4 21

See page 13 of IB-23362. Items C19 and C20 should have their stock number 
corrected to 30910.
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R-F INPUT LEVEL - To secure maximum accuracy in measuring the distortion 
of modulated radio frequency signals the carrier frequency input to the 
distortion meter should be between 20 and 50 r.m.s. volts. This voltage 
can be measured conveniently by inserting a direct current milliammeter 
in series with the r-f input circuit. The direct current will be ap
proximately 0.1 ma per r.m.s. volt of carrier input. Thus the r-f input 
should be adjusted to give from 2 to 5 milliamperes d-c in the pickup 
circuit. Under these conditions the detector will introduce less than 
0.3% total distortion up to 95% modulation. For modulation below 90% 
this distortion consists almost entirely of third harmonic; at higher 
modulation the second harmonic becomes appreciable. At 10 volts carrier 
input up to 85% modulation may be used without introducing more than 
0.3% distortion. Less than 10 volts is not recommended for distortion 
measurements unless the modulation is low.

R-F RECTIFIER - Improved performance of the r-f rectifier, resulting in 
reduced errors when measuring the distortion of modulated radio-frequency 
signals, can be obtained by using an RCA-6X5G tube in place of the RCA-6C5 
originally used for this purpose. No changes in connections are required, 
ihe r-f rectifier socket is located in the shielded compartment at the 
rear of the instrument.

The recommended range of carrier-input voltage is from 40 to 80 r.m.s. 
volts. This voltage can be measured conveniently by inserting a direct
current milliammeter in series with the r-f input circuit. The direct 
current will be approximately 0.125 ma per r.m.s. volt. Thus, the r-f 
pickup should be adjusted to give from 5 to 10 milliamperes d.c. in the 
pickup circuit.

This change has been made in some of the production units.

5
Copyright © 2009 Ray A. Rayburn - All Rights Reserved



TYPICAL ATTENUATOR 
FOR INSERTION BETWEEN 

OSCILLATOR AND 
DISTORTION METER

2500o
-WW“

TO 250 OR 500 OHM

AND CENTER TAP

TERMINALS ON

SEAT FREQUENCY

OSCILLATOR

Æ__________

* 148 0.

C.T

©—-AWA------- -

> I48o.

G

--------- ©
2500o

TO OSCILLATOR

TERMINALS ON

DISTORTION

METER

FIGURE i - TYPICAL ATTENUATOR 
(Schematic ¡1-841775)

PERMANENT INTERNAL CONNECTIONS OF 
DISTORTION METER

TYPE 69A (TERMINALS
DISTORTION AT REAR)
METER SWITCH OSCILLATOR BRIDGING

C.T

OSCILLATOR 
(JACKS ON PANEL)

BRIDGING 
(JACKS ON PANEL)

FIGURE 2 - INTERNAL WIRING 
(Connections K-841774)
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INSTRUCTIONS

ATTENUATOR PANEL
TYPE 89-A

Manufactured by

RCA Manufacturing Company, Inc.
Camden, N. J., U. S. A.

"AN RCA SERVICE"

Printed in U. S. A, IB-23365
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PH-46274

FIGURE i - ATTENUATOR PANEL 
(Front View)

(Rear View)
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ATTENUATOR PANELTYPE 89-AMI-7515
ELECTRICAL CHARACTERISTICS

Frequency Range .................................................................................. 30 to 17,000 cycles

Input: ................... Impedance .................................. Power Level *
500 ohms .................................. -10 to +12 db

Output .... Impedance .................................. Power Level *
500 ohms ...................................... -85 to +12 db
250 ohms ...................................... -95 to + 2 db

50 ohms ....................................... -105 to - 8 db

Volume Indicator Impedance ............................................................................. 20,000 ohms

Volume Indicator Range.................................................................................. -10 to +12 db

’Reference Level = 12.5 milliwatts

MECHANICAL SPECIFICATIONS
Dimensions Rack Type Cabinet Type
Height ....................................... 5-1/4 inches ............................. 5-1/2 inches
Width ....................................... 19 inches .............. 19-3/8 inches
Depth ....................................... 7 inches ............... 8-5/16 inches
Weight ....................................... 16 pounds ............................. 18 pounds

DESCRIPTION
The Type 89-A Attenuator Panel is an accessory equipment designed primarily 
to facilitate measurements with the Type 68-A Beat Frequency Oscillator and 
the Type 69-A Distortion Meter. It consists essentially of a volume indi
cator and an attenuator system. The indicator permits direct reading of the 
input and output levels of the equipment under test while the attenuator sys
tem serves to control the amplitude of signals supplied by the oscillator 
to the equipment being tested and to the distortion meter. All operating 
limits are shown in tabular form under the preceding section entitled 
"Electrical Characteristics". INSTALLATION
The Type 89-A Attenuator Panel (MI-7515) is intended for mounting in a stand- 
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ard 19-inch relay rack, requiring 5-1/4 inches of panel space, and is en
closed by a dust cover. For portable service, a durable metal cabinet (MI- 
7520) is available in which the panel may be installed upon removing the 
dust cover. All connections are brought out to standard double jacks on 
the front panel.

CONNECTIONS - External connections as shown in the following tabulation are 
required when using the panel in conjunction with the Type 68-A Beat Fre
quency Oscillator and Type 69-A Distortion Meter for making distortion meas
urements on audio-frequency equipment.

Cord To From Number 
of WiresEquipment Jacks or Terminals Equ ipment Jacks or Terminals

1 Att. Panel "INPUT" B-F Osc. "OUTPUT1" (5oo ohms) *
3

2 Dist. Meter "OSCILLATOR" Att. Panel "DISTORTION METER" 3 *

3
Equipment 

under test Input Att. Panel "OUTPUT" 2 or 3

4 Att. Panel "VOLUME INDICATOR" Equipment 
under test

Output (500 ohms) 2

5 Dist. Meter See IB-23362 Att. Panel "VOLUME INDICATOR" 2

These jack connections should be made with ÿ-wire cords, in order that the 
chassis of the distortion meter will be connected to the center tap of 
the oscillator output circuit. If such cords are not available, use the 
2-wire type and make a direct connection between the center-tap terminals 
at the rear of both chassis.

For measurements of gain or frequency characteristics, the external connec
tions are as outlined above except that those to the distortion meter (cords 
2 and 5) are not required. The panel may be used as a power-level indicator 
only by connecting to the jacks marked "VOLUME INDICATOR" and setting the 
correspondingly marked switch to the "JACKS" position. In the latter appli
cation, power levels of from -10 db to +12 db may be measured. The input 
impedance of the volume indicator is 20,000 ohms and its readings are correct 
only lor measurements on 500-ohm circuits, although correction can be made 
when used across circuits of other impedance.

OPERATION
CONTROLS - The operating controls of the Type 89-A Attenuator panel serve 
the following purposes.

"VOLUME INDICATOR" Switch: In the "INPUT" position, the volume indicator 
is connected to the input circuit of the attenuator system; in the "JACKS" 
position, it is connected to the "VOLUME INDICATOR" jacks for external 
measurements; the "OFF" position is self-explanatory.

"VOL. IND. LEVEL" Control: This control is a two-position attenuator for 
sensitivity adjustment of the volume indicator. The level required to pro-
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duce zero db reading may be changed from o db to + 10 db. Combined with the 
¡■ieter-scale range of from —to db to +2 db, therefore, the volume indicator 
operates over a range of from -10 db to +12 db.

"DECIBELS" Attenuator Switches: The four controls so designated enable in
sertion of four balanced H-type attenuator pads, either singly or in cascade 
between the 'INPUT' and "OUTPUT" jacks. These pads offer attenuations of 5, 
10, 20 and 40 db respectively as marked, thus affording a total range of from 
0 to 75 ab in 5-db steps.

OUTPUT Impedance Switch; Three positions are provided for adjusting the 
output impedance to operate into loads of 500, 250 or 50 ohms as indicated. 
These positions offer losses of zero, 10 and 20 db respectively which must 
be added to the settings of the attenuator switches. Failure to set this 
switch properly or to use the proper load impedance will cause a mismatch 
and result in incorrect readings of the attenuators.

"DISTORTION METER" Input Switch: This control affords two levels of input 
to the "OSCILLATOR" jacks or terminals on the distortion meter, as denoted 
bj< the markings HIGH' and "LOW". These represent zero and approximately 
25-db attenuation, respectively.

MEASUREMENT PROCEDURE - Proper use of the Type 89-A Attenuator Panel obviously 
depends upon the intended application. The following paragraphs, which de
scribe those applications most frequently employed, should serve as a basis 
of operating procedure.

DETERMINATION OF INPUT LEVEL - The input power level to the attenuator panel 
is obtained by adding algebrically the readings of the meter and the "VOL.
IND.„LEVEL" control. Thus, for example, if the meter should read -1 db with 
the VOL. IND. LEVEL" control at the 10-db position, the input level would be 
+io -1 db or +9 db. As noted heretofore, such readings are referred to a 
reference level of 12.5 milliwatts.

DETERMINATION OF OUTPUT LEVEL - The output level of the attenuator panel is 
obtained by subtracting the total number of decibels, as indicated by the 
settings of the attenuator switches, from the input power level. For example: 
With a load impedance of 500 ohms, the four attenuator switches are set to 5, 
10, 0 and 40 db respectively, and the volume indicator shows an input level 
of +3 db. The output level is then +3 —5 -10 -0 —40 db or —52 db.

If the load impedance is other than 500 ohms, this computation must include 
the loss in the output circuit. With the "OUTPUT" impedance switch at the 
250-ohm position, the loss is 10 db, while at the 50-ohm position, the loss 
is 20 db. Thus, in the above example, if the load impedance were 50 ohms, 
the output level would then be -52 -20 db or -72 db.

MEASURING FREQUENCY CHARACTERISTICS - Unusual accuracy in taking frequency 
characteristics can be obtained with the Type 89-A Attenuator Panel since 
the same meter is employed to measure both input and output levels. In this 
way, the frequency characteristic of the meter is cancelled out. Maximum 
accuracy is obtained when the input voltage to the attenuator panel is equal 
to the output voltage of the equipment being tested. To take frequency 
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characteristics at constant input or constant output level, correction should 
be made for the frequency characteristics of the meter. In all cases, the 
equipment under test should be operated into its normal load.

MEASURING DISTORTION - After making the connections as outlined under 
"Installation", the output of the equipment under test should be adjusted 
to the desired level by means of the attenuators and beat frequency os
cillator "VOLUME" control. If the output level of the equipment under test 
is 10 db or more higher than the input to the attenuator panel, the switch 
on the attenuator panel marked "DISTORTION METER" should be turned to the 
"HIGH" position. If the output level of the equipment under test is less 
than io db higher than the input to the attenuator panel, this switch should 
be set at the "LOW" position. When measuring low values of distortion, the 
volume indicator should be removed from the circuit since some error may be 
introduced by the meter rectifier. This may be accomplished simply by 
turning the "VOLUME INDICATOR" switch to the "OFF" position.

REPLACEMENT PARTS MI-7515 TYPE 89A ATTENUATOR PANEL
Insist on genuine factory tested 

may be purchased
parts, which are readily identified and 
from authorized dealers.

Symbol Description Stock No.

Rl, Ra Resistor - 27,1 ohms 17520
Rio Resistor - 20,000 ohms 17521
R3 Attenuator Pad - goo/goo ohms gDB MI-qi8oA
Rq Attenuator Pad - goo/goo ohms 10DB Ml-qiy6A
Rg Attenuator Pad - goo/goo ohms 20DB MI-qiyyA
R6 Attenuator Pad - goo/goo ohms 40DB MI-4178A
Ry Attenuator Pad - goo/goo ohms 10DB MI-qiygA
R8 Attenuator Pad - goo/goo ohms 20DB iyg22
R9 Attenuator Pad - Special 17523
Ria, R13; Riq Attenuator Pad - 10DB for V.l. Meter 17524
Si, S4, Sy Switch - q pole, 2 throw 17525
Sa, S3 Switch - 4 pole, 2 throw 17526
85, 86 Switch - q pole, 3 throw 17527
S8, S9, S10,
Sil, S12, S13 Jack 30079
Mi, R11 Meter and External Resistor (987g ohms) 17528
S14 Switch - q pole, 2 throw 17529

6
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ADDENDA

2R1-2.3 MI-3222 and MI-3222-A RECORDING AMPLIFIERS

add at °n Page L' Under C01umn headed Radiotrons
position t ’ Osci*lator Stage," and m corresponding horizontal 
position at bottom of column headed MI-3222-A add, "1 RCA-955".

Refer to parts list, Page 10. 
ing Number M-403096.

T-2 should be Reference

M-403097.
T-3 should be Reference Drawing Number

Draw-

DATA SHEET

Radiotrons

1st stage 
2nd stage 
3rd stage 
Power stage

Pilot Lamp

Fuses

MI-3222 MI-3222-A

1 RCA-37 1 RCA-76
1 RCA-77 1 RCA-77
1 RCA-37 1 RCA-76
2 RCA-71-A 2 RCA-71-A

1 Mazda No. 40, 6-volt, 0.15-arapere, 
Cat. No. 3030

1 W.E. non-alarm Code 24-B, 
5-ampere

1 W.E. non-alarm Code 24-B, 
1/2-ampere

Power Supply

Plate voltage

Bias voltage

Plate current

180 volts DC with battery bias, or 
225 volts DC with self bias

Requires two 22-1/2-volt "C" bat
teries, Burgess No. 5156 or Eveready 
No. 768, or equivalent

42 milliamperes

Heater and filament supply 6 or 8 volts DC

Heater and filament current 1.55 amperes

Sources Impedance 250 or 500 ohms

Input Impedance 250 or 500 ohms

Intermediate Output Load Above 5000 ohms and less
than 0.0045 mf.

-1-

Output Impedance 250 or 500 ohms

Load Impedance 250 or 500 ohms

Over-all Gain MI-3222 85 db MI-3222-A 90 db
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MI-3222

MI-3222-A
RCA PHOTOPHONE 

RECORDING AMPLIFIERS

DATA SHEET

Radiotrons MI-3222 MI-3222-A

1st stage
2nd stage ...
3rd stage
Power stage

1 RCA-37 1 RCA-76
1 RCA-77 1 RCA-77
1 RCA-37 1 RCA-76
2 RCA-71-A 2 RCA-71-A

Pilot Lamp 1 Mazda No. 40, 6-volt, 0.15-ampere, 
Cat. No. 3030

Fuses 1 W.E. non-alarm Code 24-B, 
5-ampere

1 W.E. non-alarm Code 24-B,
1/2-ampere

Power Supply

Plate voltage 180 volts DC with battery bias, or
225 volts DC with self bias

Bias voltage Requires two 22-1/2-volt "C" bat
teries, Burgess No. 5156 or Eveready 
No. 768, or equivalent

Plate current 42 milliamperes

Heater and filament supply 6 or 8 volts DC

Heater and filament current 1.55 amperes

Sources Impedance 250 or 500 ohms

Input Impedance 250 or 500 ohms

Intermediate Output Load Above 5000 ohms and less
than 0.0045 mf.

Output Impedance 250 or 500 ohms

Load Impedance 250 or 500 ohms

Over-all Gain MI-3222 85 db MI-3222-A 90

-1-
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Volume Control Range

Main control MI-3222 only

Main control MI-3222-A only

Intermediate control: 
MI-3222 or MI-3222-A

Undistorted Power Output

Dimensions

58 Its., less tubes and "C" batteries

2 db steps above setting No. 5
4 db attenuation from No. 5 to No. 4
6 db " " No. 4 to No. 3
8 db " " No. 3 to No. 2
12 db " " No. 2 to No. 1
Infinite " " No. 1 to 0

2 db steps for 20 steps
Infinite for 1 step

LOW INT. HIGH
-28 db -14 db 0 db

400 milliwatts with 1% distortion
800 milliwatts with 2% distortion

19" Wide x 10|" High x 9|" Deept

Weight

Trademark "Radiotron" Reg. in U. S. Pat. Office by RCA Mfg. Co., Inc.
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PART I - DESCRIPTION

ELECTRICAL CIRCUITS - The RCA Model MI-3222 or Model MI-3222-A constitutes 
the heart of the amplifying system of the RCA "High Fidelity" Recording Channel. 
These amplifiers are compactly huilt, include many advancements in design, con
struction, and ease of operation, and respond faithfully to all frequencies from 
30 to 10,000 cycles within plus or minus 1 dh. These recording amplifiers are 
designed to operate from either a 250-ohm or 500-ohm impedance input line and 
to furnish ample power for the operation of an RCA film recorder. Each employs 
four stages of amplification and has an output terminal hoard containing con
nections to match into either a 250-ohm or 500-ohm impedance line. One volume 
control is located in the grid circuit of the first amplifier stage and an in
termediate volume control is located in the grid circuit of the second stage. 
The attenuation for each step of both these volume controls is given in the 
data sheet in the front of this booklet.

Schematic circuit diagrams, wiring diagrams, and distortion curves for 
both MI-3222 and MI-3222-A amplifiers are included in the back of this booklet.

Model MI-3222 uses a microphone hummer (oscillator) for use in adjusting 
the noise reduction amplifier preliminary to recording. This hummer operates 
at a frequency of approximately 1000 cycles per second and receives its power 
supply from the amplifier filament battery. It may be turned "ON" or "OFF" by 
means of a rotary switch mounted on the front panel. This switch shaft is 
slotted and may be turned by the use of a coin or screwdriver.

Model MI-3222-A uses an oscillator employing an RCA-955 tube for adjust
ment of the noise reduction amplifier preliminary to recording. This oscillator 
delivers a frequency of approximately 400 cycles per second and receives its 
filament and plate supply from the main batteries used to supply the amplifier. 
This oscillator may be turned "ON" or "OFF" by means of a rotary switch equipped 
with control knob mounted on the front panel.

The jacks and d-c meter make it possible to measure the plate current of 
each tube except the 955 tube used in MI-3222-A amplifier. The jacks also make 
possible measuring heater voltage, plate supply voltage, and bias voltage on the 
power stage. Actually, the voltage drop across appropriate resistors is measured 
through the use of open circuit jacks so that no amplifier circuits are made or 
broken during the measuring process. The meter used is a zero to 8 volts d-c 
voltmeter having an internal resistance of 1000 ohms per volt. On Model MI-3222 
the markings over these metering jacks are simply a multiplying factor which when 
applied to the meter readings will indicate the actual voltage or current as 
the case may be. On Model MI-3222-A amplifier the actual meter readings are 
marked above each jack.

An intermediate output is provided by a tertiary winding on the push-pull 
input transformers to provide a means of supplying a uniform input over the 
audio frequency range to the noise reduction amplifier, neon volume indicator 
and monitoring system. If necessary, as many as six bridging loads of 30,000 
ohms each may be operated from this output. A total bridging load of less 
than 5,000 ohms begins to affect the frequency response of the amplifier and-3-
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should not be used. Drawing S-822428 shows the overall frequency characteristic 
of the MI-3222 and MI-3222-A amplifiers as measured across both the output and 
interstage-output terminals under different loading conditions. When operating 
with bridging amplifiers at a distance from either the Model MI-3222 or Model 
MI-3222-A amplifier, the total capacity of the various connecting cables should 
be kept below 0.0045 mf. This is equivalent to approximately 100 ft. of twin 
lead cable or 100 ft. of five conductor shielded microphone cable.

CONSTRUCTION - Both the MI-3222 and MI-3222-A Recording Amplifiers have all 
the essential parts mounted upon the front panel which is hinged at the right hand 
end. The framework to which the hinge is fastened should be permanently fastened 
to a standard relay rack and is built in the form of a stationary metal container 
which serves as a dust and electrostatic shield over the entire amplifier when 
it is swung in its closed position. When opened, all parts are readily accessi
ble for servicing. Cables connecting to the front panel and associated parts 
are of sufficient length so that no leads need be disconnected in order to open 
the front panel.

This booklet includes front-view and internal photographs of the MI-3222 
Amplifier. The MI-3222-A is almost identical in appearance.

POWER SUPPLY - Either six volt or eight volt "A" battery supply may be used 
with these amplifiers. The "A" current drain is 1.55 amperes at either voltage. 
Wherever possible these amplifiers should be operated with battery bias applied 
to the output stage, in which case 180 volts of "B" supply is necessary. By 
making a slight wiring change at the amplifier terminal board these amplifiers 
can be made to operate with self bias in which case the plate voltage should be 
225 volts. In either case the total "B" battery drain is 42 ma.

CAUTION:- WHEN OPERATING EITHER AMPLIFIER WITH SELF BIAS IT IS NECESSARY TO 
OPERATE THE AMPLIFIER FROM A SEPARATE "A" SUPPLY WHICH MUST NOT BE CONNECTED 
TO OTHER UNITS OF THE RECORDING EQUIPMENT OR TO GROUND.

PART II - OPERATION

MOUNTING - The Models MI-3222 and MI-3222-A Recording Amplifiers are de
signed for mounting in standard 19-inch relay racks. They should not be opened 
on their hinges unless the panel is firmly and rigidly supported.

LOCATION OF FUSES - After mounting either amplifier -in a suitable rack, 
remove the cover plate from the tube compartment and install the "A" and "B" sup
ply fuses in their holders. A W.E. non-alarm, code "24-B," 1/2 ampere fuse should 
be placed in the "B" supply circuit (which is the left hand fuse mounting). A 
similar type 5 ampere fuse should be installed in the "A" supply circuit (which 
is the right hand fuse mounting). For 6 volt "A" supply operation this fuse 
goes in the two upper clips and for 8 volt operation it goes in the two lower 
clips. The terminal board is marked to indicate correct position of the fuse.

RADIOTRONS - The proper Radiotrons should now be placed in their respective 
sockets (as marked opposite each tube location). Screw the Mazda No. 40 pilot 
lamp in its socket behind the red indicator bezel and replace the tube cover plate.

Copyright © 2009 Ray A^Kayburn - All Rights Reserved
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INTERCONNECTION OF "A" AND "B" SUPPLY - Since battery bias is preferred, 
for recording with this type of amplifier, it is necessary to connect "-A" and 
"-B" together by means of a jumper. "+A" instead of "-A" may be connected 
to "-B" if necessary to agree with the system ground. To do this, loosen the 
two thumb nuts on the left side of the panel and swing the amplifier open. 
The terminal strip on the right hand side in the back of the shield container 
is now available and clearly marked "+B, -A, -B, +A."

CAUTION: - BEFORE CONNECTING OR CHANGING ANY BATTERY LEADS TURN OFF POWER SWITCH 
AND TURN OFF HUMMER OR OSCILLATOR AS THE CASE MAY BE.

OPERATION WITH "B" BATTERY BIAS - With all power switches and other bat
tery leads disconnected, install two 22| volt "C" batteries (Burgess #5156, 
Eveready #768, or equivalent) in the "C" battery container located along the 
rear top portion of the amplifier. Connect these batteries to give 39 volts 
if the "-A" supply is grounded. If "+A" is grounded, connect them to supply 45 
volts. Due to the type of filament circuit used the test meter will show an 
indication of 42 volts in either case. When using "C" battery bias the plate 
voltage supplied to the amplifier must be 180 volts.

OPERATION WITH SELF BIAS CIRCUIT - For self bias operation the "C" bat
teries must be removed from their compartment and the leads which normally would 
connect to them must be connected together. Care must be taken that these leads 
do not come in contact with ground. The "B" supply must be 225 volts. A SEPA
RATE "A" BATTERY MUST BE USED AND MUST NOT BE CONNECTED TO GROUND OR TO THE "B" 
SUPPLY CIRCUIT IN ANY WAY.

INPUT AND OUTPUT CONNECTIONS - The input terminals of the amplifier should 
be connected to the output of the mixer panel, low pass filter, or other unit, 
with the corresponding "±" terminals of each unit connected together. It is ad
visable to shield the input leads. These amplifiers are shipped from the factory 
with the input circuit connected for operation on 500-ohm impedance lines. For 
operation from 250-ohms impedance lines, it is only necessary to remove the two 
wires coming from the main input terminal board from terminals #6 and #1 of the 
input transformer, T-l, and reconnect them to terminals #5 and #2. The input 
loading resistor, R-l, should remain connected across terminals #1 and #6 as 
before.

The 500-ohm output terminals should be connected to the input of the re
corder, or other unit as the case may be, with the "±" terminals of each con
nected together. The ground noise reduction amplifier, monitoring amplifier, 
or other units, should be bridged across the intermediate output being careful 
not to load down this intermediate output circuit too much as noted above.

In some installations these units may be connected in parallel with a 
500 ohm resistor which, in turn, is connected across the 500 ohm output ter
minals.

CHECKING TUBE OPERATION - After allowing a few moments for the tubes to 
warm up, check the plate current, filament voltage and grid bias voltage by 
means of the meter and cord provided.

-5-
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Below are shown two tabulations indicating approximate readings which 

should be obtained from the various jacks in the order in which the jacks ap
pear on the panel from left to right. The first tabulation refers to the 
MI-3222 and the second tabulation refers to the MI-3222-A. In order to main
tain the proper balance in the push-pull output stage the readings of jacks 
"MA-4" and MA-5" should not differ more than 15%. It may be necessary to try 
several Radiotrons, RCA-71-A, in order to find a proper balance.MI-3222
Jack

Reading Multiplication
Self Bias Battery Bias Factor Indication

MA 1 1.0 0.8 1 1.0 or 0.8 milliamperes
MA 2 0.6 0.5 1 0.6 or 0.5 milliamperes
MA 3 2.8 2.3 1 2.8 or 2.3 milliamperes
HEATER 6.0 6.0 1 6.0 volts
MA 4 1.9 1.9 10 19 milliamperes
MA 5 1.9 1.9 10 19 milliamperes
BIAS 4.2 4.2 10 42 volts
B 4.5 3.6 50 225 or 180 volts

MI -3222-A

Reading with Multiplication Mi
Jack Battery Bias Factor Indication

MA 1 0.8 1 0.8 milliamperes
MA 2 0.5 1 0.5 milliamperes
MA 3 1.9 1 1.9 milliamperes
HEATER 6.0 1 6.0 volts
MA 4 1.9 10 19 milliamperes _
MA 5 1.9 10 19 milliamperes
BIAS 4.2 10 42 volts
B 3.6 50 180 volts

NOTE:- When operating the MI-3222-A amplifier as a self biased unit without the 
use of bias batteries the above readings will be approximately the same with the 
exception of the "B" reading which will be 4.5 indicating a plate voltage of 225.

OPERATING NOTES - The amplifier should be operated at as low a volume 
control setting as is consistent with good range of control at the mixing 
panel. The intermediate volume control should be kept as low as possible 
using the master control to increase the volume.

When the amplifier is operated from dry "B" batteries, it usually becomes 
necessary to allow the "B" voltage to drop within certain limits. The grid bias 
voltage as supplied by the "C" batteries should be decreased proportionately. 
In general, the "B" batteries should be replaced when their voltage has dropped 
15% below its initial value. As the "B" battery voltage decreases, the taps on 
the "C" batteries should be changed so that the voltage reading obtained in jack 
marked "Bias" will be as near as possible to 23-1/3% of the voltage reading ob
tained in jack marked "B".

-6-
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The "C" batteries should be replaced when the delivered voltage drops 10% 
below rated value, or sooner, if they become noisy.

The Radiotrons should be tested occasionally by means of a reliable tube 
tester.

CARE OF VOLUME CONTROLS - The volume controls may be taken out for inspec
tion, or to clean the contacts, by removing only the four screws in the outer cor
ners of the escutcheon plates and carefully pulling them straight out. The con
tacts should be cleaned occasionally by using a small quantity of light, high
grade machine oil such as camera or watch oil. (CAUTION:- NEVER USE SANDPAPER 
OR HARSH ABRASIVES TO CLEAN THE CONTACTS AS THESE SURFACES ARE CAREFULLY AND AC
CURATELY LAPPED IN AT THE FACTORY.) Using a toothpick, apply a drop of oil to 
the surface of several contacts and rotate the arms back and forth until the oil 
is thoroughly worked in and becomes dirty. Then use a soft cloth and thoroughly 
wipe off the contacts. Repeat this procedure until the oil remains clean. When 
cleaning is complete, all oil should be wiped off with a dry cloth.

ADJUSTMENT OF THE HUMMER OSCILLATOR POTENTIOMETER ON MODEL MI-3222 AMPLI
FIER - Whenever any changes are made to the 1000 cycle hummer oscillator of the 
potentiometer, R-3, an adjustment of the potentiometer is necessary in order that 
the output of the amplifier when excited by the oscillator will be sufficient to 
modulate the recorder light beam 100% at an average setting of the volume control. 
To make this adjustment, connect a 500 ohm resistor across the output of the am
plifier and across this resistor connect a volume indicator having a total resist
ance of 5000 ohms or greater and capable of measuring a level of + 22 db or greater. 
Set intermediate volume control at its mid-position and the main volume control 
at 20. Adjust the movable contact arm on the potentiometer until the amplifier 
output reading is + 21 db. (0.006 watts = 0 level).

ADJUSTMENT OF THE VACUUM TUBE OSCILLATOR IN MODEL MI-3222-A RECORDING AMPLI
FIER - A combined power switch (S-l) and output control (R-3) for the 400 cycle 
vacuum tube oscillator is located on the front panel of the Model MI-3222-A ampli
fier. Rotating the knob clockwise closes the switch, S-l, which turns on this os 
cillator. Rotating the same knob further increases the output of the oscillator 
so that any desired output may be obtained.

PART III - TESTING

A check of the phasing, frequency response, and load characteristic will 
show if the amplifier is properly connected and functioning normally.

PHASING - It is important that all inputs and outputs be properly phased. 
In other words the INSTANTANEOUS voltage at corresponding input and output termi
nals should be of the same polarity. For convenience, one terminal of each pair 
has been marked "±" to indicate this polarity relation. All units of RCA record
ing equipment bear this "±" indication on the input and output terminals so they 
can be properly connected. This system insures consistent results on all record
ing channels with the same operating technique.

The phasing of this amplifier may be checked by the feed-back method and, 
although the unit has been completely checked and tested at the factory, the 
following information is supplied to assist in maintenance and repair.

-7-
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When the phasing is correct, the amplifier will "motor-boat" when the 

input terminals are connected across any one of the three output pairs with 
the "±" terminals of the input and output pair connected together. A pair of 
headphones connected across the input terminals will serve to indicate this 
"motor-boating."

If the amplifier is not properly phased, either no sound or a very high 
frequency whistle will be heard. If the volume controls are set too low, no 
sound may be heard in either case. At volume control settings above the "spill
over" point, the frequency of oscillation will decrease somewhat.

Should these tests indicate the amplifier to be out-of-phase it may be 
corrected by reversing the INTERNAL connections of the input or output termi
nals, whichever involves the least changing in order that all outputs are in 
phase with the input.

In some cases it may be more convenient to use the monitoring equipment 
in place of headphones in which case the bridging amplifier for the monitor 
should be left connected across the interstage output.

FREQUENCY RESPONSE - The frequency response characteristic should be flat 
plus or minus 1 db, from 30 to 10,000 cycles as shown on S-839416 and may be 
taken as follows:

Connect a calibrated source of audio frequency signal such as an RCA Type 
TMV-52-E Beat Frequency Oscillator through an isolation transformer such as type 
XT-1731, a volume indicator, and a 50 db "H" pad attenuator to the amplifier "in
put" terminals. Connect a 5000-ohm resistor across the "interstage output" ter
minals. Connect a volume indicator and a 500-ohm resistor across the "output" 
terminals. These connections are shown on curve S-839416.

CAUTION:- IF RECTOX METERS ARE EMPLOYED, THEY MUST BE USED FOR BOTH INPUT AND 
OUTPUT READINGS AND BE OF A SIMILAR TYPE SO AS TO PREVENT METER CHARACTERISTICS 
FROM AFFECTING THE FINAL RESULT.

Adjust the input level to + 8 db; the main volume control to maximum; and 
the intermediate volume control to "LOW". Under these conditions the output 
level will be approximately + 20 db (0.006 watt = 0 level) which level should 
not be exceeded during the taking of characteristic curves.

When making such measurements at higher gain settings on an amplifier 
whose input transformer is mid-tapped to ground, the measuring circuit should 
be checked for balance at 8000 to 10,000 cycles by observing the output when 
the input polarity is reversed at the amplifier terminals. The output should 
not change when this reversal is made or when a ground is made or broken to 
the mid-point of the "H" type attenuator. The attenuation network should be 
kept near the amplifier and the leads to the amplifier should be shielded.

LOAD CHARACTERISTICS - The load characteristics (output level plotted 
against input level) should be a straight line up to an output level of +21 
db (0.006 watts = 0 level) for all values of volume control settings. However, 
the most critical test of linearity of the first stage is noted when the inter
mediate volume control is in its "LOW" position. As with any load curve it is 
essential that the metering equipment be very accurate over the range used.
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In the distortion curves (S-839417 for MI-3222 and S-839418 for MI-3222-A) 

the meter used for measuring output should be of the thermocouple type when
ever possible. If a rectox meter is used, it must be removed from the circuit 
when taking actual distortion measurements since this type of meter will intro
duce some distortion. This condition is most noticeable at low values of ampli
fier output.

REPLACEMENT PARTS - The following parts list is included to provide identi
fication when ordering replacement parts. When ordering specify the item by 
description and reference drawing number.

PARTS USED IN BOTH MI-3222 AND MI-3222-A

Item Description Ref. Drawing No.

R-l Resistor 1,075 ohms K-819789-P21
R-5 Resistor 20,000 ohms K-819789-P10
R-6 Resistor 3,500 ohms K-819789-P7
R-7 Resistor 75,000 ohms K-819789-P11
R-8 Resistor 25,000 ohms K-819789-P12
R-9 Resistor 50,000 ohms K-819789-P1
R-10 Intermediate Volume Control 500,000 ohms M-406387
R-ll Resistor 9,600 ohms K-819789-P20
R-12 Resistor 2,200 ohms K-819789-P18
R-13 Resistor 100,000 ohms K-819789-P17
R-14 Resistor 500,000 ohms K-819789-P3
R-15 Resistor 50,000 ohms K-819789-P1
R-16 Resistor 100,000 ohms K-819789-P17
R-17 Resistor 500,000 ohms K-819789-P3
R-18 Resistor 20,000 ohms K-819789-P10
R-19 Resistor 3,500 ohms K-819789-P7
R-20 Resistor 16,700 ohms K-819789-P8
R-21 Resistor 50,000 ohms K-819789-P1
R-22 Resistor 500,000 ohms K-819789-P3
R-23 Resistor 500,000 ohms K-819789-P3
R-24 Resistor . 72,000 ohms K-819789-P22
R-25 Resistor 1,100 ohms K-817616-P4
R-26 Resistor 100 ohms K-817616-P5
R-27 Resistor 0.92 ohms K-819789-P6
R-28 Resistor 0.92 ohms K-819789-P6
R-29 Resistor 1.32 ohms K-817616-P3
R-30 Resistor 101.5 ohms K-819789-P2
3-31 Resistor 101.5 ohms K-819789-P2
R-32 Resistor 35 ohms K-819789-P5
R-33 Resistor 35 ohms K-819789-P5 -
R-34 Resistor 82 ohms K-819789-P4
R-35 Resistor 82 ohms K-819789-P4
R-36 Resistor 392,000 ohms K-819789-P19
C-l Capacitor 0.1 mf. (CP-86) M-64565-G1
C-2 Capacitor 0.1 mf. (CP-86) M-64565-G1
C-3 Capacitor 0.001 mf. K-35558-P7

-9-
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PARTS USED IN BOTH MI-3222 AND MI-3222-A CON’T

•

Item Description Ref. Drawing No.

C-4
C-6
C-7
C-8
C-5

Capacitor 4 mf. term. 3, 6, 11-4, 5, 12 )
Capacitor 2 mf. term. 1-2 ) - -
Capacitor 1 mf. term. 9-10 )
Capacitor 1 mf. term. 7-8 )
Capacitor 2 mf. term. 1-2 )

(CP-137) 
M-68566

C-9
C-10 
C-ll
C-12
C-13
L-l

S-2
S-3

S-4

S-5

T-l

I T-2

T-3

Item

Capacitor 3 mf. term. 3, 6-4, 5)- ------- -
Capacitor 1 mf. term. 11-12 )
Capacitor 1 mf. term. 7-8 )
Capacitor 1 mf. term. 9-10 )
Capacitor 0.1 mf. (CP-86)
Reactor 600 H. (RT-259)

d-c resistance 11,000 ohms
Switch D.P.S.T. for amplifier power
Fuse 5-amp. (W.E. non-alarm type

Code 24-B)
Fuse 1/2-amp. (W.E. non-alarm type

Code 24-B)
Bias Battery two 22-1/2 volt Burgess
#5156 Eveready 768 or equivalent
Input transformer (RT-306)

taps 1-6 52 ohms
taps 8-11 2,690 ohms

Interstage transformer (RT-308)
. taps 3-4 1,690 ohms

taps 5-8 5,070 ohms
taps 9-11 255 ohms

Output transformer (RT-309)
taps 1-4 525 ohms
taps 5-12 38 ohms

Patch cord
Meter 0-8 volt 1000 ohm/volt

PARTS USED IN MI-3222 ONLY

Description

(CP-137) 
M-68566

M-64565-G1
M-406230

K-65679-P1

M-403091

M-403097

M-403096

K-35558-P5
K-35558-P4

Ref. Drawing No.

•

•

•

R-2 Volume control 50,000 ohms M-406366

R-3
R-4

Resistor 20 ohms
Resistor 82 ohms

K-35558-P2
K-30176-P14

C-14
C-15
S-l
T-4

Capacitor 0.25 mf.
Capacitor 0.25 mf.
Switch D.P.S.T. for Hummer
Oscillator transformer (1000 cycle)

P-72017-G36 
P-72017-G36 
K-35544-P1
M-403084

•

-10-
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PARTS USED IN MI-3222-A ONLY

Item Description Ref. Drawing No.

R-2 Volume control 50,000 ohms K-836184-P1
(combined with S-l)

R-3 Potentiometer 600 ohms K-180315-P1
R-4 Resistor 50,000 ohms K-30176-P1
R-37 Resistor 2,200 ohms K-814062-P22
R-38 Resistor 50,000 ohms K-30176-P1
R-39 Resistor 50,000 ohms K-819789-P1
C-14 Capacitor 0.01 mf. P-72017-G512
C-15 Capacitor 0.1 mf. P-72017-G532
C-16 Capacitor 0.025 mf. P-72017-G518
C-i7 Capacitor 0.025 mf. P-72017-G518
S-l Switch D.P.S.T. for oscillator K-836184-P1

(combined with R-2)
T-4 Oscillator transformer (400 cycled1 K-68373-G501
-- Oscillator assembly complete (400 cycle) M-140060-G501

TEST EQUIPMENT

Item Description

Isolation Transformer (XT-1731)
RCA Beat Frequency Oscillator (20-17,000 cycles)

Type TMV-52-E or TMV-171-A

-11-
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No. X-5
STANDARD TEST RECORDS

1 Sheet 1 of 1 Sheets

1 Date J-] 1 h<)

Record Number Speed Description

CS-T-2J46-1 JJ.3 rpm Frequency record used for reepense curves 
on 70B Transcription Turntable ( 88° stulu

C3—T—2221—1 33-3 rpm Frequency record (Bands) made with high 
fidelity recorder with 7Oo stylus.

03—T—2222—1 7®. rpm Frequency record (Bands) made with high 
fidelity recorder with 70° stylus.

CS-T-2484-5 7® rpm Frequency record (Bands) made with high 
fidelity recorder with 88° stylus.

OS—T~ 24g 5-® 33.3 rpm Frequency Record (Bands) made with high 
fidelity recorder with 88° stylus.

See also Response curves , S-851899-2

Note: Records 2221, 2L22, 2484 and 2485 above were recorded at 
constant amplitude from 50 tc 500 cycles and constant velocity from 
500 to 10,000 cycles. Th« recordings on each of these records from 
outside in are ae follows?

1. Blank groove - y/g inch or about JO secondr
2. Frequency bands - 10 seconds each - 10,600 . 9.000 

6»000» 5,000, 4,000, 3,000, 2,000, 1,000 , 500, JOO. 200, 
100 and 5v cycles per second.

3» Repeat 1,000 cycle signal — same level as above.
r 4. Repeat 1,000 cycle signal — 2 db lower level.
' 5. Repeat 10,000 cycle signal - same level as above.

Sih. CURVE 5^851899 for response of above records.

Note: Record 2346 is no longer a standard test record but is listed 
becaaae it was used in taking the response curves for the 70B

Note: The frequency response curves shown on the following page for 
records 2221, 2222, 2484 and 2485 were taken with a flat ’ 
amplifier and with the diamond point pickup MI-4856. The 
pickup was matched at 250 ohms and no compensation was used. 
A 70B turntable was used.

18248—2000
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Transmission and Schematic Diagrams
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Testing and Maintenance of Equipment
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XIII-1
Page 1

Disc Recording Equipment
Test and Maintenance Instructions

The following pages describe in detail the testing and 
maintenance work required to insure trouble-free and un
interrupted operation of the disc recording equipment.

The testing and maintenance work has been divided into 
groups to make certain that each part of the equipment 
receives its proper attention at the proper time. These 
groups consist of four definite routines, namely, daily, 
weekly, monthly and miscellaneous. The miscellaneous 
tests consist partly of periodic tests and partly of tests 
required only when some change has been made to the equip
ment. The tests in the various groups are described in 
considerable detail on the following pages in the order in 
which they should be performed. Several of the tests re
quiring more detailed information have been separately 
described on instruction sheets which are also included in 
the following pages.

The daily tests, which give a general indication of the 
equipment's condition from day to day, should be performed 
by the operating personnel using the equipment. No perman
ent record need be made of the results of these tests.

The weekly test routine is the basic routine by which the 
condition of the equipment is determined at regular inter
vals and by which it will be possible to anticipate and 
thus avoid failures of component parts. The weekly test 
should be performed by the maintenance engineer with the 
assistance of the operating personnel and the results of 
the test should be noted on the Data Sheets provided, copies 
of which will be found in this section of the Master 
Reference Book.

The other routines will usually be performed by the mainten
ance engineer and records of the results will be kept in 
the Engineer's Notebook provided for the particular studio 
being tested.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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Disc Recording Equipment
Test and Maintenance Routine - DAILY

A. AMPLIFIERS

1. FILAMENT VOLTAGES:- Cheek all filament voltages in the console 
and amplifier rack. The filament voltage under operating con
ditions should be from 6.0 to 6.8 volts.

2. PLATE VOLTAGE:- Check all plate voltages. The plate voltage 
for the "ERC" should be 250 volts; and for all other amplifiers 
except the power amplifier, plate voltage should be 180 volts.

3. PLATE CURRENTS:- Check all plate currents where jacks are pro
vided for this purpose. Prefer to instructions. Section XIII—lb 
for proper testing of UV-845,

4. NOISE:- Listen to the monitor speaker for noise in the amplifier 
system ahead of the amplifier stages.

5, HUM-ELECTRICAL:- Check the hum level of the power amplifier 
outputs by listening to the output of each in turn with the 
Western Electric head Phones. Be sure that no microphones are 
connected when making this test. Adjust the balancing potenti
ometers in the MI-3223B monitor amplifiers where used.

6. GAIN:- Observe the position of the gain controls each day. 
Any change in the position of gain controls for a particular 
set of recording conditions should be regarded as abnormal and 
a test should be made to determine the reason for this differ
ence.

7. PATCH CORD PLUGS:- Clean all jack plugs with a rubber eraser 
(preferably a Ruby eraser), or a fine silver polishing cloth.

8, Check and note the balance of the HI-10206 "ERC" unit when it 
is used. (See Sec. NTn-3)

B . MIXER

1. MIXER CONTROLS - NOISE:- The mixer controls should be checked 
over their entire range to be sure there are no noisy steps. 
Every month - or more often if they are found noisy - they 
should be cleaned in accordance with the instructions 'in 
Section Xlll-la,

C. MICROPHONES

1. QUALITY AND SENSITIVITY:- Listening tests should be made before 
each recording session to determine if the quality and the sen
sitivity of each microphone is up to standard. This test is 
usually made by listening to the microphones in pairs, determin
ing that each two are essentially identical to the ear.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved I



Daily Maintenance Routine

xin-i.i
Page 2 

(cont )

D, RECORDING MACHINE

1. OILING AND OIL LEAKAGE:- Oil in accordance with instructions 
outlined in Scully Recorder Instructions, Sec. VIII and note 
oil leakage. Any serious leakage should be called to the 
attention of the maintenance engineer for immediate correction.

2. RECORDER SADDLE: - Check adjustment of recorder mounting saddle- 
especially of the pivot points. Be sure the recorders are 
uroperly balanced in their saddles.

E. RECORDERS

1, RECORDER BALANCE:- Check the recorder balance by determining 
that the recording sapphire does not change position when 
the field switch is turned on and off while the recorder is 
cutting wax.

2. STYLUS POINTS;- Examine the stylus points on all recorders 
several times daily to be sure they are not nicked or dulled.

3. ADVANCE BALLS:- Be sure the advance ball is free of dust and 
wax chip and properly adjusted for the record pitch in use..

F. TURNTABLES (when used)

1, WARM UP:- Allow each turntable being used to run for 15 minutes 
at 78 rpm.

2» TONE ARM:- Examine the tone arm to be sure that it is free to 
rotate along its entire travel and that the pivot points are 
snug but not binding,

3. EQUALIZERS:- Be sure that the turntable equalizers are in their 
proper positions for the job to be done. Refer to standards 
sheet KIV-6, for re-recording standards^ and to Section IX-2 
for reproduction standards.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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Disc Recording Equipment
Test and Maintenance Routine - 7ŒEXLÏ

RECTIFIERS

1. VACUUM TURES:- The tubes from the plate supply rectifiers 
MI-3526 must be removed from the units and tested in a tube 
tester, Caro should be taken to return ths tubes to the same 
sockets from which they were removed. Particular attention 
should be paid to the emission of the type ’59 tubes and type 
’57 tubes.

2. TUNGAR TUBES:- Observe Tungar tubes in MI-3527 units for 
flicker and unusual brightness as either condition is often 
a warning of early failure,

3, VOLTAGE:- Be sure that output voltage of all rectifiers is 
steady under load, 
DO NOT CHANGE THE ADJUSTMENT OF THE TAPPED RESISTOR ON THE 
Ml-3527 UNITS TO CORRECT FOR AGING TUBES.

B. AMPLIFIERS

1. TUBES - VACUUM;- Removo from their respective amplifiers and 
test all vacuum tubes in a tube tester. Be sure to replace 
all tubes in the same amplifier in the same position in 
that amj> 11 fie r *

2, FILAMENT VOLTAGE;- Check all filament voltages in the console 
and amplifier rack. The filament voltage under operating 
conditions should be from 6.0 to G.8 volts,

3, PLATE VOLTAGE:- Chcckall plate voltages, The plate voltage 
for the ”ERC” should be 250 volts; and for all other ampli
fiers except the power amplifier, plate voltage should be 
180 volts,

4. PLATE CURRENTS:- Check all plate currents whoro jacks are 
provided for this purpose. Refer to instructions Section 
XIIT-lb for proper testing of UV-845 tubes,

5, HUM - ELECTRICAL:- Check the hum level of the power amplifier 
outputs by listening to the output of each in turn with the 
Western Electric head phones and observe on a cathode ray 
oscillograph. Be sure that no microphones are connected when 
making this test. Adjust the balancing potentiometers in 
the MI-3223B monitor amplifiers.

6, HUM- MECHAifTCALs- Occasionally, the filter reactors or some 
other mechanical parts will cause mechanical hum or audible 
vibrations. Although not necessarily serious as far as the 
electrical operation of the equipment is concerned, this 
condition should be eliminated when it arises by changing the 
offending reactor or part.
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Weekly Maintenance Routine (Cent )

7. NOISE:- Listen to the monitor speaker for noise in the 
amplifier system ahead of the power amplifier stages«

8« VOLUÎÆE CONTROLS:- Tost all amplifier volume controls for 
noisy operation. Clean if necessary.

9. JACKS:- Test all jacks normally used for noisy or poor contact.

10. PATCH CORD PLUGS:- Clean all patch cord plugs, used in testing 
with a rubber eraser (preferably a Ruby eraseror a fine 
silver polishing cloth,

11. Chock tho balance of the MI-10206 unit according to directions 
Soo. XIII-3.

12. Chock Limiting or Compression characteristic according to 
Sec. XEII-Sa and -3b.

C. MIXER

1. MIXER CONTROLS - NOISE:- The mixer controls should be checked 
over their entire range to be sure there are no noisy steps. 
Every month - or more often if they are found noisy - they 
should bo cleaned in accordance with the instructions in 
Section XTH-la,

2. MIXER CONTROLS - ATTENUATION:- Tho mixer controls must be 
checked for attentnation. This is done by impressing an oscil
lator signal into each mixer input in turn and, ’.nth an output 
meter, checking the attenuation of each step on controls. Tho 
attenuation should bo as follows i-

Individual Channel Control Master Control

Step 30 to stop 5 — licbpjr step Step 30 to step 4—1^ db per step
Step 5 to step 4- --2-J db Stop 4 to step 3—2 g db
Stop 4 to stop 3 —5 db Stop 3 to step 2—6 db
Step 3 to stop 2 —7g- db Step 2 to step 1—12^ db
Step 2 to step 1 --8^ db Step 0 — infinite
Step 0 — infinito

Attenuators not having this attenuation must be replaced.

3, KEY SWITCHES:- Key switches should be chocked for bad contact 
and cleaned by operating the switch approximately fifty times in 
rapid succession to shake off loose dirt particles. If they 
cannot be cleaned this way, they may bo cleaned by inserting a 
piece of heavy wrapping paper between the contacts and sliding 
this paper through the contacts while they are closed.

D. GAIN AND FREQUENCY RESPONSE

1. GAIN:» Tho gain of the entire recording system should be checked 
by impressing an oscillator signal into the microphone amplifier 
measuring the power amplifier output. The correct connections

Copyrdghfc©u20Q9 an tr A Rayburn- AU Rights Reserved the Dat a Shoot.
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D. GADI AMD FREQUENCY RESPONSE (cont)

2. FREQUENCY RESPONSE CURVES:- The frequency response curves listed 
below should be taken in accordance with instructions appearing 
in Section XIII-lc. . n
NOTE;- -Curves a to g inclusive measured with Lateral Comp IN, 

8500 cycle lo-pass OUT, "ERG” unit OUT and all other 
compensation OUT.
Curve h - repeat curve g with 8500 cycle Lo-pass IN.

—Curve T is measured with "Orthacoustic Comp" IN, 8500 
cycle To-pass OUT, ”ERC‘* unit in as a LIMITER and all 
other compensation OUT.

--Curve j is measured with "No Comp" pad IN, 8500 cycle 
lo-pass OUT, "ERC" unit IN as a COMPRESSOR and all other 
compensation out.

Take the following curves;-
a. Mio» amp. No. 1 input to Volume Indicator Meter
b. n it No. 1 n ti power amplifier No. 1 output
c. n V No. 1 ♦i ir w " No. 2 "
d- it it No. 2 it it tt ” No. 1 "
e. ’I tr No. 3 u it II " No. 1 ”
f, n ti No. 4 1! n It ” No. 1 "
g. it ti No, 4 1t it monitor amplifier outputo
h. 1! n No. 4 It tt power amplifier No. 1 output
i. 11 1! No. 4 It it n " No. 1 "
3- 11 it Mo. 4 n it u ” No. 1 "

Use the following frequencies for the above curvos:
50 cycles 3000 cycles

LOO 5000
200 7000
500 8000

1000 10000

After the above overall curves have been taken, check the follow
ing compensator units as indicated.

k. Re-recording compensator using frequencies shown on Data Sheet.
1. Mixer high frequency attenuators using frequencies shown on 

Data Sheet. Mixer low frequency attenuators (2 positions each) 
using frequencies shown on Data Sheet.

E. VOLUME INDICATOR
1. METKR ACCURACY:- The accuracy of the volume indicator meter may be 

■ checked by impressing a constant frequency tone upon the system 
and changing the level of this tone in .steps of 2 db meanwhile., 
noting the amount of change indicated by the meter.

F. LOUDSPEAKER
1, FIELD VOLTAGE:- Measure the field voltage of the loudspeaker supply 

at the amplifier with the loudspeaker connected. This voltage should 
be from 100 to 120 volts, __

2. NOISE AND DISTORTION:- The Monitor loudspeaker should be checked 
periodically at normal operating level with an oscillator signal. 
This is done by running through the complete frequency range from 
30 cycles to 10,000 cycles and listening to the speaker for rattles, 
buzzes, and resonances at all frequencies. The speaker should pro- 
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Weekly ¿laintenonce Routine (cent)

At extremoly low frequencies, the speaker may distort slightly 
since tho power level is far greater ior constant tone than that 
normally encountered in recording. It should bo remembered that 
this tost is a far more rigorous than normal recording opera
tions and, therefore; if tho speaker operates satisfactorily 
during the tost, it will bo satisfactory for recording«

G. MICROPHONES

1. QUALITY AND SENSITIVITY:- Listening tests should bo made to 
determine if the quality and the sensitivity of each microphone 
is up to standard. This test is usually made by listening to 
the microphones in pairs, determining that each two are essen
tially identical to the ear.

H. RECORDING ¿«.CHINE

The maintenance of the Scully recording machines is discussed 
in some considerable detail in Section VIII of this book. In 
addition, the following points should be observed

1, STARTING:- The machine should start smoothly without notable 
jerks or "bucking".

2. GEARS:- The gear box should be observed for any increase in 
the noise coming from the gears.

3, SPEED:- Listen to the motor and gear box to bo sure motor is not 
^hunting".

4. OILING:- Check all oiling points and oil according to instruct
ions in Section VIII,

5. VACUUM LINES:- Be sure that the vacuum lines arc clear and all 
hose connections tight.

G, RECORDER SADDLE!- Chock the adjustment of the recorder saddle 
especially of the pivot points.

1. RECORDER

1. STYLUS POINTS:- Examine the stylus points on all recorders to bo 
sure they are not nicked or dulled.

2. ADVANCE BALLS;- Observe the operation of all advance balls to 
be sure that all adjustments are free and that tho advance ball 
has not become damaged.

3. RECORDER BALANCE:- Check the recorder balance by determining 
that the recording sapphire doos not change position when the 
field switch is turned on and off while the recorder is cutting 
wax.
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Weekly Maintenance Routine (cent)

4, FREQUENCY PATTERNS;- A frequency pattern or ’’Christman Tree" 
should be recorded for each recorder each week. The waxes 
made one week should be saved until the following wook and 
compared with the new set before they are destroyed. Period
ically, these patterns should bo checked against a standard 
frequency record to insure against cumulative errors in observ
ing th© patterns on wax, See Xlll-ld

I. 7OB TURNTABLES

1. OILING»- Oil the turntable at the points called for in the 
instruction book, paying particular attention to th© oil-damped 
felt filter.

2. TONE ARM:- Examine the tone arm to be sure that it is free 
to rotate along its entire travel and that the pivot points 
are snug but not tight,

3. LEVELING:- Chock the turntable with a spirit level to be sure 
that it is level in both planes.

4. NEEDLh PRESSURE:- Measure the needle pressure with the tone 
arm in the playing position. This pressure should be 2 ounces,

5. SPEED:- Observe tho speed characteristic of the turntable in 
the 78 rpm position with a stroboscopic disc and neon lamp,

6. LISTENING TEST:- Listen to a standard frequency record for 
distortion and high frequency flutter.

Use Record CS-T-2484-5
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Disc Recording Equipment
Test and Maintenance Routine— Monthly

A. MIXERS

1. MIXER ATTENUATORS:- All mixer attenuators should be cleaned 
once each month as outlined in Section Xlll-la,

2, FREQUENCY RESPONSE:- The frequency response of all the various 
compensating units on the console should be checked,

These are as follows:

a. Telephone effects filter
bi Voice frequency filter.
c * Lo-pas s f iIt er *

B. AMPLIFIERS

1. VOLUME CONTROLS:- Cleon all volume controls in accordance 
with instruction sheet XIII -la.

C. RECORDERS

1» OPTICAL RESPONSE CURVE:- An optical response curve should 
Le made of each recorder every month.

D. TURNTABLES

1» RESPONSE:- Measure the frequency response of the turntables 
and their various equalizers using a standard test record»

Use Record CS-T-2484-4
Refer to Curve S-851899-2
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Disc Recording Equipment
Test and Maintenance Routine - Miscellaneous

The following tests are comprised of throe groups. The first two groups 
consist of tests or changes which should be made at regular intervals other 
than the previously described routine. The third group oi tests consists 
of tests which are made only when some change is made in the overall equip
ment or in the particular unit which must then be tested.

A. TEST TO BE MADE EVERY THREE MONTHS

1« Change the bias betteries on all amplifiers once every three months. 
Make a note of the date when this change is made on the battery or 
on a piece of paper attached to the amplifier near the battery.

B. TEST TO BE MADE EVERY SIX MONTHS

1, All recorders should bo returned to Camden for recall bration and 
adjustment every six months.

2. All microphones should be returned to Camden for test adjustment 
and rccalibration,

C. MISCELLANEOUS TESTS TO BE MADE WHEN EQUIPMENT CHANGES REQUIRE

1. MICROPHONE PHASING:- 7/henevcr the cables have been removed from the 
microphones for any purpose, or when the microphones have boon return
ed to Camden for recalibration; they should be "phased" before being 
put into service again. To phase a microphone, proceed as follows: 
Select a microphone which is already properly phased with the record
ing system and place the microphone to be tested beside the selected 
standard. The two microphones may then be phased by listening to 
their output over the monitor system using a male voice pickup as a 
sound source. When the microphones arc properly phased, the tone 
quality Will be unchanged when the volume oi’ either one of the micro- 
pitones it; cut to zero, 'Then they are out of phase, the low-frequency 
response will be noticeably increased by turning the volume of either 
microphone to zero. When phasing velocity microphones, this test may 
be checked by reversing one of the microphones 180 degrees and compar
ing opposite sides. Velocity microphones should be phased so that 
tho front of all of them is the name plate side.

2. VOLUME INDICATOR PHASING:- The volume indicator is phased by means of 
an asymmetrical sound source. A mule voice will supply such a sound 
wave. The speaker should be in front of the microphone and must read 
or speak in a monotone so that changes in level resulting from voice 
changes will be a minimum. The reading of the volume indicator meter 
should be observed for peak amplitudes. Then reverse the polarity of 
the volume indicator meter with a patch cord and with the same sound 
level again observe the reading of the volume indicator meter. With 
a non-symmetrical wave form,the peak roading of the meter will bo 
greater for one polarity than the other. Connect the meter permanent
ly in tho position giving maximum volume indicator meter reading to 
insure the proper observation of peak amplitudes while recording.

It must be remembered that this test should only be made after the 
microphones are properly phased and with the speaker in front of 
Copyright^©<2009 Ray A. Rayburn - All Rights Reserved
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Instruction Sheet

CLEANING MIXER ATTENUATORS AND AMPLIFIER VOLUME CONTROLS

Periodically, generally once a month except in dusty locations, it 
is advisable to clean the contacts of the mixer attenuators. The 
amplifier volume controls, being normally pre-set and not changed 
during recordings will require less frequent Cleaning but may be 
cleaned in the same manner outlined below for mixer attenuators.

The attenuators should be cleaned and lubricated with Daven atten
uator oil which has been prepared especially for this purpose and 
will not "gum" or form an insulating film.

DO NOT USE ANY ABRASIVE, HOWEVER FINE, ON THE CONTACTS,

DO NOT USE CARBON TETRA-CHLORIDE OR ANY COMMERCIAL. CLEANING FLUID TO 
CLEAN THE CONTACTS AS MOST OF THESE FLUIDS WILL FORM AN INSULATING 
FILM OVER THE CONTACTS WITH CONTINUED APPLICATIONS,

Use a clean, lint-free, soft cloth for wiping the contacts. "Cheese 
• cloth" is to be preferred.

The cleaning procedure is as follows:

1. Remove dust cover from attenuator.
2. Wipe with soft cloth to remove loose dirt particles.
3. Viith a tooth-pick or similar soft, fine-pointed 

applicator apply oil to the attenuator contacts, 
touching every third contact and applying a 
very small drop of oil with each touch of the 
tooth-pick.

4. Rotate the attenuator arm to smear the oil -over con
tacts and continue rotation until the dirt and 
oil have formed a dark film over the contacts.

5. wipe off this dirty film with the cloth.
6. Repeat operations 3, 4, and 5 until the last wiping 

shows the dirt to be removed.
7. After wiping carefully with the cloth, a thin film 

of oil will still remain on the contacts. 
Except in extremely dusty locations this film 
should be allowed to remain on the contacts as 
it will prevent corrosion and offer a certain 
amount of lubrication.
However, in very dusty locations it has been 
found advisable to wipe very carefully and re
move all of the oil so that it will not serve 
as a dust-collector. Under these conditions 
of course it will be necessary to clean the 
contacts more frequently.

Issued March 11, 1940

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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CHECKING RCA-845 POWER TURES

The RCA-845 power output tubes as used in the power amplifier of 
the recording system have proven, in eight years of service in 
similar amplifiers, to be extremely dependable and trouble free. 
However, when they are used for such a critical job as driving 
a recorder it is advisable that the two tubes in the push-pull 
output stage be very carefully balanced and that this balance be 
maintained,
A satisfactory operating check of these tubes may be accomplished 
by the simple expedient of measuring the plate currents of the 
tubes to determine the degree of balance and, over a period of 
time, to determine when the tube has reached the end of its safe 
useful life.

When a set of 845's is inserted in an amplifier the plate currents 
of the tubes should be measured on the meter supplied for this 
purpose. The plate currents should be written on a piece of white 
film tape and the tape attached to the amplifier base near the tube 
sockets in such a manner that it is visible, but not obtrusively so, 
through the protective grill. The tubes should be designated as 
left and right facing the front of the amplifier.

Tubes whose plate currents fall between the values of 60 MA and 
75 MA are satisfactory for use. Tubes whose plate currents are 
more than 75 MA or less than 60 MA should not be used but should 
be returned to Camden for replacement.

In addition to falling within the specified limits, the currents 
of the tubes should be balanced. In no case should two tubes be 
used together when their currents vary more than 5% referred to 
the larger current. That is if the current of one tube is 70 MA 
the other tube must have a plate current of not less than 66,5 MA.

The plate currents of these tubes should be checked weekly to insure 
continued balance in the output stage. »hen the plate currents of 
these tubes vary more than 5% the tube having the lower plate cur
rent should be replaced and returned to Camden for exchange.

When the plate current of either or both tubes drops below a 
value of fifteen (lb) % less than its initial value the tube or 
tubes should be replaced.

Particular care should be taken to note if one of the tubes ages 
more rapidly than the other or if one tube has a sudden drop in 
plate current from one week to the next. In either case the of
fending tube must be assumed to be bad and replaced with a properly 
matched tube.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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Standards for Measuring Frequency Kespens-e Curves

The following curve, MX-243536, on sheet XHI-lo.2 shows the 
necessary connections for making all of tho required frequency 
response curves on the overall equipment.

'then making recorder wax patterns, use the setup shown for oscil
lator direct into the mixer, eliminating the microphone pre
amplifier, In this case the 500 ohm load resistor on the output 
of the power amplifier will be eliminated and the recorder conn
ected in its stead (as in normal recording).

Response curves of individual units are made by the substitution 
method and tho individual unit response determined by the differ
ence in response between the various parts of the system with the 
unit in question in and out.

The ’’Standard Frequencies" noted on MX-243536 are those required 
to duplicate the reference curves mentioned. It will he noted 
that fewer frequencies arc specified for routine tests. These 
fewer frequencies will speed up the tests and give a sufficiently 
accurate picture of the performance of the equipment to make any 
changes in operation apparent. Needless to say, when using fewer 
points on the curve, great care must be taken to be sure that all 
variations over previous curves are noted and investigated.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



Chart MX-243536
Standard Setup for Making Frequency 

Response Curves

XIII-lc.2
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Procedure For Making Frequency Response 
or "Christinas Tree" patterns of Wax Recorders

The setup for making regular (weekly) response patterns for the wax 
recorders is as follows:

1. Oscillator input to mixer adjusted to give normal recording 
level at the VI meter»

2, xlll amplifier volume controls to give normal recording volume»

3» Use the "No Comp." pad in the circuit.

4. Use NO other compensation either in mixer or amplifier rack.

5, Record a series of constant frequency bands from outside to 
inside as follows

1000 cycles 15 seconds 3000 cycles 10 sseconds
10000 n 10 " 2000 " 10 t!

9000 fi 10 " 1000 " 10 TÎ

8000 T! 10 " 500 " 10 It

7000 ft 10 " 300 " 10 If

6000 !T 10 " 100 " 10 11

5000 1! 10 " 50 " 10 II

4000 It 10 " 1000 " 15
1000 " 10 " GiTdb higher level)

A*
6. Mark the waxes thus recorded -■ in the coriter - with the

recorder number, the date and the initials of the person
making the test,

7. Compare the waxes with the waxes for the same recorders, 
made the previous week - or with the reference standard.

8. If the patterns are the same as those for the previous week, 
destroy the oldei' ones.

9. If the patterns arc not the same as those for the previous 
week and do not check with the reference standard - remove 
the recorder- from service and recalibrate. If necessary 
return to Camden for repair.

Every month the latest set of wax patterns should be compared with a 
primary reference standard which is a frequency record supplied by the 
recording department. This will insure a gainst the accumulation of 
small errors which might not be detected on the wax patterns.

t It must be remembered that this test is only a comparative one and is 
not an absolute indication of the frequency response of the recorder 
under such conditions. The sharpness of the stylus, the angle and in
tensity of. the ..light source, and the .gnmle. of^observation also affect 
the p Cppyight © "2009 1 ybu — A Rights R
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Dise Recording Equipment 

WEEKLY TEST DATA.
Sheet 1 

of 4 sheets

Studio / , MY. . Test Engineer . Pete /lay M 19^
♦ ♦ * ♦ ' -V ~

REFER TO MASTER REF. BOOK, SEC. XIII -1.2 FOR FURTHER DETAILS.

A. RECTIFIERS: 1. Tubes^^^J > 2« lungers ; 3. Regulation

B. AMPLIFIERS;
Check each amplifier 
and note all changes 
and troubles on 
sheet 3 of this data«

•
1. Tubes (Balance and 

Emission)........
2. Filament Voltage.....
3. Plate Voltage.......

4. Plate Currents......

5. Hum (Electrical).....

6. Hum (Mechanical).....

7. Noise...............

8. Volume Controls......
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® ■ > w 
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.i
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Rm
 .M
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.
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r 
Am
p.

No
. 

1
Po

we
r 
Am

p.
 

No
. 

2 
'

i

dit

6./

OK

¿.S'
dit

6.3
or Or

—
——-

/âô 132> its ZÌO ■ ■ ■ ♦
¡1 *

O* * $ ox

— " " * ■ ¿"ft oft
set/fä

¿Mt

«11 ft

9. Jacks-Rack and Console....... .....................
10. Patch Cord Plugs • ... ••••••••••....   A__ i-«
11. "ERC" Balance..... .......................... ..6^,0 db
12. (a) "ERC" Limiting Characteristic (Per S-851771) aM_____________

(b) "ERC" Compressor Characteristic (Per 5-851772?" ¿27^

C. MIXERS:
1. Mixer Controls — Noise ... ô/\ । Attenuation.«• Of\ •
2. Key Switches..................................... ~.

D. VOLUME INDICATOR METER;
1. Check accuracy of indication in 2 db steps..........  &K

E. GAIN AND FREQUENCY RESPONSE:
11. Gain;- (Overall System at 1000 cycles with "ERC" OUT)

Note;- Check gain with (a) "Lateral Comp": (b) "Orthacoustic Comp" 
and (c) "No Comp" pad - all three should show same ^in 
within / 0.5 db. —£<3, ¿5

Input level to Microphone Amplifier...................  -70.0 db
Mixer Channel Control...Step /? Mixer Overall Control...Step 30
Driver Amplifier Volume Controls.... .................... Step 16
VI Meter Level...... "0" db (0.0125 watts) or 3.0 db (0.006 w)
n^O&ght’^OogR^ ^RH^eSeTVed‘6-.-^------ £
Output Level - Power Amplifier Number 2........ / /46A
(AH level values reference 0.006 watts excAnt as noted)



WEEKLY TEST DATA (Continued)
srmplE

Sheet 2 
of 4 sheets

E. GAIN AND FREQUENCY RESPONSE (Continued)

2. Frequency response data.
Note 1: Curves a to g inclusive measured with "Lateral Comp" IN, 

8500 cycle lo-pass OUT, "ERC" unit OUT, no other compensation.
Note 2» Repeat curve f with 8500 cycle Lo-pass IN. (For curve h)
Note 3: Curve 1 measured with "Orthacoustic Comp" IN, 8500 cycle lo

pass oTTT, "ERC" unit IN as a LIMITER, no other compensation.
Note 4: Curve 1 measured with "No Comp" pad IN, 8500 cycle lo-pass OUT, 

"ERC" unit IN as a COMPRESSER, no other compensation.

f Note 5: Measure the following curves - J and k from Mixer input K £
shtt-i \ (-30.0 db. 0.006w) to Power Amplifier output with "No Comp" I M

«a/ / pad IN, 8500 cycle lo-pass OUT, "ERC" OUT and using only
compensation under test.

îurve a b c d e f h i __J___
CM • 9 -fr • *
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a M tu
•H Ö>-< r-i rH

■rt ß3 M l~l <H C a A n
•H d s 
a

d 
s n rt a Ft n •h a

—■—
50

— 
/J. J *70-0 .—• — ■ 1 — t7.^ — — J_.fi

100 ti.S t'A‘2 t/i.s t'lM im.fi t9.fi tM.7 tfiS’

200 ffi.fi f/l ^ t/a.t - t^.2 — /■/S.2 J3.fi

500 — f/fi./ t &. p/l.p t/^7 — t3.fi 
-------------  K

1000 t fi. Û

. __

t/t./ tw.4 //f. tf.z tif.^ js.fi

3000 'M» t/*f tUJ — — — 4M t^7 t3.^ <

5000 fi/. 7 ta.fi tl/.r PA!fi — -w.$ t22.fi ■P3.fi *

7000 MM» tjfi.fi tA3^ tf.t tAH,/ P3.fi

8000 tifi.2 tis.s fAJ.fi tZT.fi

10000 y-j.o tu.2 — r^.7 -(..fi tfih.7
K

PA.fi x

Re-recording Compensator (Type MI-3119)»
Return controls of each section to "0" before testing next section.

Low-Freq. i Lower Raise
Control 0 12 3 12 3

100 oyc. Ml P3.2 MS+ *

Mid-Range Raise L.F. Raise K.F.
Control -0123 12 3

200 eye.*/? t pH*
3000 eyeMJ tM-fi 

Lower Raise
High Freq. 0 12 3 12 3
Control _ , , - - , a ... a« •

10000 eye, t/3.3 t2.^ -J. 3
Copyright © 2009 Ra\(Aontbiueu s ApRights Reserve
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. Sheet 3
WEEKLY TEST DATA (Continued) of 4 sheets

’ E. GAIN AND FREQUENCY RESPONSE (Continued)

A ' , da Mixer Compensators:
Low Freq. Pos. 1* Ch«l Ch.2 Ch.3 •

1000 oyc.
100 cyo. fit? _ y 7 7 ^7^

Loir Freq. Pos. 2 Ch.l Ch.2 Ch.3 Ch.4

1000 cyo. -/7J/.T >7

100 oyo. + &/

High Fr®q. Chel Ch’2 ch’3 Ch’4

1000 eye. f M

10000 eye. /JS 4- +5'—
F. LOUDSPEAKERS: Monitor Room Client’« Room

1. Field Voltage / jX. tO ▼•DC —y«00

2. Noise and Dist. —
G. MICROPHONESt 

" 1. Type.......

2. Serial..••••

3. Quality....*

fW /¥¥ /W rr/- so*.*?

^0/ st?

_______________

û~f( 0^

H. RECORDING 
MACHINES:
1. Oiling.....
2. Cleaning...♦
3. Starting....
4. Gear Noise..
5, Speed(78)...

(33.3).
6. Air Lines...

^N^l
No. 3 No. 4

6iC

dît
OK

'I
1___________f • XI VO «UBUUAO • *

I. RECORDERS:
1. Recorder No. H fi W Æ ____ _

6K ¿if£• OvylVo«••••« 
3. Advance Ball.
4. Am.Center.i
6. FHq.Battem«

GK M Off _

rK
ÔK sEtWfE OK.
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WEEKLY TEST DATA - Continued
T TURNTABLES: 0 4. & 3

Sheet 4 
of 4 sheets

1. Serial No.......... 7 b % 7//
2. Oiling............. ¿ri
3« Leveling..«........ £

4« Tone Arm........... 6K
5. Needle Point....... C7

6« Needle Press....... ilb
7« Speed...............
8. Quality............ OK
REMARKS AND CHANGES: (Note here and on the back of this sheet all changes 

and corrections made during the test)

S7 r<s6E w m-mw fap'efc'' ¿w-cwmep 

ß-7j fl ft, ft MP, */ w ru8E - REtLHCEb

H-7f REC.FiftCft/jyE SR/JDLE PwrS r/P-HT - D

0frV PT HI6H 

EEb - ^flf/WEb Tb

J ~4t TömE PiWTS wEftE lapse ¿>* *7/7 
WJuiTEJ)
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SECTION XIV

Operation Standards

Master Reference Book 
Disc Recording
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LMI-/O2O6 SET AS A COMPRESSOR
¿. USE M/C. AMPLIFIERS FL A T
3. USE WORM AL) QSOO CYCLE LO-PASS E! LTE R (COVSOie )

JACK BAY PATCHING FOR VARIOUS TYPES OF DISC 
RECORDINGS

Mvn Amplifier Rack - Top Jz^ck B*y

No. XIV-/
Sheet / of / Sheet*

Date N-21-3^

A -STUDIO DOMESTIC - WITH COMPRESSION

9.9 °p9 °a ° % °,9 0,2 ° % °J? °J? ° g 
ob» oo bo bo oo bo bo Sb S'o êb bo 66o

R
C

A
 M

an
uf

ac
tu

ri
ng

 Co
m

pa
W

^,
 Inc

.—
En

gi
ne

er
in

g D
ep

ar
tm

en
t

6 - STUDIO DOMESTIC - NO COMPRESSION

I USE MIC. AMPLIFIERS FLAT
E USE (NORMAL) QSOO CYCLE LO-PASS FILTER (CON^ûjE)

9P 99 99 OO 
VX

o o *< 9P 99 OO QO °,P 99
J3OO ob dò bb ob oo do 6P0 o dò ób o o ÒÒ

C - STUDIO TRANSCRIPTION- ORTHACOUSTIC - WITH LIMITER
_____1

11

OO OO Op OO °aP 9° 99 9»° 99 op 
ob ob oo bbl bo db dò do ob ob ob do

I USE MI-IÛ206 HS A LIMITER
2 USE ELAT MIC. AMPS.
J. REMOVE (PR TCP OUTdEOO CYCL E f/L TER (CORSOLE J

D- WIRE LINE TRANSCRIPTION- ORTHACOUSTIC • WITH LIMITER

/. USE Ml- /E2O£ AS A L/METER
2. HL MOUE CPA TCP OUT) &5OO CYC LT P/L7EH iCOMSOLE)

OO QP O O OO
H) yS
S3 oo oo oo op

oo oo
do dò

❖ 9? °..0 9? °,? °.? 
oo do dò ób do db

USE OF COMPENSATED MIC. AMPS. NOT STANDARD

^9 99 99 op if a* ss sa o O OO OO OO
0*0 
Hf-

o o
oo c 

s*oo ;
*? 99 99 99 9P 99

ÎLf £/ £jf>000 00 00 0000

b. USE WITH OR WITHOUT LIMITER (DO7T£O LW£)
e, USE with 6 J CO CYCLE LO-PASS fCO^OCE!

SEE ALSO TRANSIT/SS ION DJ A. T'6131HI AND STANDARDS SHEETS
M 5 Hb ned in s( 
uh«—< ■•

W-2. AND XIV-3
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recording standards sheet for studio
DOMESTIC RECORDING - WITH COMPRESSION

No- XI7-2_________
Sheet I of J Sheet»

Date 2—1 j—4P
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1. SOUND INPUT - Microphones

2. MICROPHONES USED - Velocity (Reference Standard) 4 Unidirectional

3. MICROPHONE AMPLIFIER - MI-323OB, Flat Response, W HI db gain. 
Note- TEMPORARILY some of the studios are using mlc. amps.

with a response up ten db at 10,000 cycles (referred to 
500 cycles).This will be discontinued as soon as the 
’’Lateral" compensator is available to all studios.

4. MIXER - Use MI-31]6a (Right hand unit on console), Approximat^3/ 
loss at maximum level (see level diagram attachedy*»® lb; Use 
no compensation to reduce lows except on extremely boomy 
vocals; Do not use High Freq compensation.

5. VOICE FREQUENCY FILTER - Do Not Use

6. LO—PASS FILTER - Use 8500 cycle lo-pass (console jack bay)
7. VOLTAGE AMPLIFIER - MI-3232AJ Flat Response; ^db gain.

8. MI-10200 ELECTRONIC RANGE CONTROL (Compressor) - Use with
2 to 1 slope with a breakaway of plus 4 db (power amplifier 
output)

Type Recording Compression
(Until further tests indicate otherwise the 
compression ratio should always be 20 into 10)

Compression and breakaway are always referred to normal 100^> 
modulation output of the power amplifier.
For settings for different compression ratios, see 3—85177^, 
Section XIII-3b.

9. HI-PASS FILTER - 45 cycle hi-nass is integral electrically with 
the MI-10 20 6 ERC.

10. COMPENSATION - "Lateral* Compensator per curve S-851707 Section 
II—1. For overall system see 3-851304,Section XV-4.

Note: When using TEMPORARY setup of compensated mic. amos 
use "No Comp" pad instead of "Lateral" comp. Refer to » 
3-851505, Section XV-5 for overall curve.

11. DRIVER AMPLIFIERS - (Are set according to recorder sensitivity- 
valuee shown are usual); hi-323^ 
Frequency response is flat.

Number 1 driver volume control step 16; Gain 24 db
Number 2 driver volume control step 15; Gain 22 db 

Number 2 driver should always be one VC step (2db) lower 
than number 1. (.Sec. mi-3b'

 For settings at different compression ratios see 3-851/72-------  
's-‘ ”__________________ Continued on Sheet 2
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(continued from sheet 1)

RECORDING STANDARDS SHEET FOR STUDIO 
• DOMESTIC RECORDING - WITH COMPRESSION

No- XI V—2
Sheet 2 3 Sheet«

Date 2—1 3—40
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12. VI AMPLIFIER - (driver for meter volume indicator and monitor 
amplifier) (Mt-3233 ft)
Volume control step 1J; Gain 18db; Response flat.

13. METER VOLUME INDICATOR — New standard will be the VU meter. 
When used it should be set to read 4-11.0 vu at 100% 
modulation. To increase the useful scale range it should 
oe set, however,to read zero meter scale at >8.0vu.
The zero reference level for this meter is O.Ovu 0.001 watt

Studios still using the MI-3115 VI meter should set the 
meter attenuator at"O" and recori for "0" maximum swing 
for 100% modulation. In this case *0” db equals 0.0125 watta

For changes in VI AMPLIFIER settings for various degrees of 
compression see S-851772, Sec XHI-Jb

1^. MONITOR AMPLIFIER — MI—3223C; VO set on step 7»Galn 8 db ; Response 
flat.

at 10,000^
In the near future a 4 db boost/Jwill be inserted in this 
amplifier necessitating an increase in VC setting of 2 or 3 
steps to give the same output.

15. RECORDERS -Response (optical) according to S-85I77O 
"Christmas Tree" Patterns identical; Sensitivity of all 
recorders used on a single recording must be the same 
within 0.5db

16. FREQUENCY RESPONSE — Overall not including recorders. 
With Flat Microphone Amplifiers See 3-851804, 3ec.XV-4 
With Boosted Mlc.Amps See 3-851805, SecrXV-5

' 7. WAX — Number 1 Machine — Usa flowed wax only
Number 2 machine - Use cast or flowed wax 

104
IS. RECORD PITCH - 88, 96, or 112 lines per inch. (Solly Midi.)

19. RECORDED DIMENSIONS - (See also dwings P-76308 4 P-718138, 3ec.XVI) 
Groove Width:- 0.00o5"to 0.007* 
Minimum Recorded Diameter;— 3.75* 
Minimum Recorder Cut*- Spiral ends at 3.025"Diam.

20. ADVANCE BALL - Use new type; trace not to exceed 0.0035* nod trace 
to be cut out by recording sapphire except for several 
spirals inside the recorded diameter.

21. RECORDING SAPPHIRE - Face angle 88 degrees; Tip radius 0.00225"

Us—a 000

3ee also Level Diagram. Sheet 3
Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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No. xrv—3 
RECORDING STANDARDS SHEET FOR STUDIO —----- ' . —
DOMESTIC RECORDING - NO COMPRESSION sheet * of j shoe»

Date 2—1 

1. SOUND INPUT - Microphones

2. MICROPHONES USED - Velocity (reference Standard) & Unidirectional

3. MICROPHONE AMPLIFIER - MI-323OB; Flat response; Hl lb gain
Temporarily some studios are using compensated mic.amps. (see 

. 3-851805,Bec.XV-5). This is not standard and will be dis
continued as soon as "laterat" compensators are available.

4. MIXER - Use MI-3116a Type (Right hand unit on console); Approxi
mate loss at maximum level^M db. ;Use no Low Frequency Comp 
except on exceptionally boomy vocals; Do Not use high freq 
compensation.

5. VOICE FREQUENCY FILTER - Do Not Use

6. LO-PASS FILTER - Use 8500 cycle lo-pass no.rmalled on consola

7. VOLTAGE AMPLIFIER - MX-J232A; Gain db; Responae flat.

8. MI-10206 ELECTRONIC RANGE CONTROL (COMPRESSOR) - Do Not Use

9. HI-PASS FILTER - Do Not Use (Integral with MI-10206)

10. COMPENSATION — "Lateral" Compensator per S-851767, Sec.II-1 
When using compensated mic.amps. temporarily use "No Comp" 
pad instead of "Lateral" comp. See S-851777 for connection.

11. DRIVER AMPLIFIERS - MI-3233Flat response
Volume control settings depend partly on sensitivity of 
recorders used. Values below are normal.

No.l Driver Volume Control step 16; Gain 24 db.
No. 2 Driver Volume Control step 15; Gain 22 db.

No.2 Driver VC should always be one step ( 2db) below No.l

12. VI AMPLIFIER - MI- 3233 •t«P 1J> G*in  db'» Re®P°nee Fiat 
This amplifier drives the meter volume indicator and the 
Monitor amplifier.

1S

14. MONITOR AMPLIFIER - MI-3223C; VC step 7; Gain 8.0db;Resp. Flat/
This may be changed to give a h db boost at 10,000 cycles.

IJ. METER VOLUME INDICATOR - Standard is the VU meter where zero 
VU (volume unit) equals 0.001 w^tt.

Set scale sensitivity so that zero scale reading equals
> 8.0 VU. Record for 100^ modulation equal ko + ll.OVU

When using old style meter (MI-3H5) set scale sensitivity so 
that, zero scale reading eaquals "0" level or 0.0125 watt. 
Record with "0" level on the meter equal to 100’A modulation.

1BZI8—* 10 ” S 1 • Continued on Pege 2
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(continued from sheet 1)

RECORDING STANDARDS SHEET FOR STUDIO 
DOMESTIC RECORDING - NO COMPRESSION

n°- XIV-}

Sheet 2 °f 5 Sheet«

Date 2—13-^0 
_______ ✓____ -______

15. RECORDERS - Optical response to agree with S-851770; “Christmas 
tree“ patterns to be identical; Sensitivity of all recorders 
used on same recording to be same within O.^db.

16. FREQUENCY RESPONSE — Overall not including recorders.
See S-85IS0U if using “Lateral*compensator. (Sec XV-4)
See S-S518O5 if using compensated mlc.amps.( Sec XV-5)

17. WAX — Number 1 Machine — Use Flowed Wax Only 
Number 2 Machine Use Flowed or Cast Wax

18. RECORD PITCH — Use 88,96,10^ or 112 lines per inch 4 Scully Mach,), 
or use 86,96,100 or 110 lines per inch (GC Mach.).

19. RECORDED DIMENSIONS - (See also Dwinge P-7 b JO 8 4 P-?181 J8, Sec. XVI) 
Groove width - 0.0065" to 0.007“
Minimum Recorded Diameter (Last Music Groove) - J.75* 
Minimum Recorder Cut (End of Lead-in Spiral) - J.¿2J“

20. ADVANCE BALL - Use new type. Trace not to exceed 0.00J5" width 
and trace must be cut out by recording sapphire except fcr 
several spirals inside last recorded groove.

21. RECORDING SAPPHIRE — Face angle — 88 degrees; Tip Radius 0.00225 u

See a^ao level diagram, sheet J
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2.

u

6.

8.

9.

1U.

1

SOUND INPUT - Microphones

RECORDING STANDARDS SHEET 
ORTHACOUSTIC RECORDINGS

FOR STUDIO
No- XIV-4
Sheet 1 of 1 Sheets

Date 2—1 J—h<j

MICROPHONES - Velocity (Reference standard) and Unidirectional

MICROPHONE AMPLIFIERS - MI-J2JGB; Response Flat* Gain W

MIXER - Use MI-^llbA. Type (Right hand Unit on Console)' Use 
Mixer Compensation.

VOICE FREQUENCY FILTER - Do Not Use.

LO—-PASS FILTER — Do Not lee.

VOLTAGE AMPLIFIER - MI-J2J2A; Response

MI—1020c ELECTRONIC RANGE CONTROL — Use as a limiter eat up 
on 3-851771 and data XUl-Ja

No

as

Hl—PASS FILTER - Use (This unit is an integral part of the MI- 
10236)

COMPENSATION - Use *0rthacoustlc” compensator oer S-8. . ‘oc»

de.

DRIVER AMPLIFIERS - MI-3233^ Response Flat; Gam depends partly
sensitivity of recorders used - following figure*, are 
Nc.l Driver volume central setting step 16: Ga-n 2* 
No.2 Driver volume control setting step 15; Gam 22 dt

No.2 driver is always one VC step (2db) leas gain :

VI AMPLIFIER — MI—J2^}^ Volume control steo 13s 
flat. -

METER VOLUME INDICATOR - VU (Volume Unit; Me* er

or.
ormax ’

No. 1

Jain '?db; ? tspcnsc

is to 
eo".»!Set the scale range so that the scale zero is

Record with 100# modulation level equal *o 11.0 VU 71
Zero VU equals 0.001 watt.

Using the old style VI (MI-
level equai to "0H db scale reading wnere 
zero dt or 0.0125 watt.

standard.
8.0 VU.

read.ng

record with IO'"® modular ion
*0w scale reading equal 3

MONITOR AMPLIFIER - MI-322JC; Vol. cont. step
Response flat. ( This may be cua ¿o’ 
4.0 db at 10,000 cycles)

‘ o a
7„ Gain 8.0 dt ; 
compensation of pi,is

RECORDERS - Optical calibration to agree with 3-851770:”Chr,s ^as
Tree1’ patterns to be iden cal J Sensitivity of all recorie s
same veeurllng to be the same within 0.5 io.

Confinari on Page
18218-«- o •• ? ■»«
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(coati nued from page 1) No- xi V-4
Sheet 2 of 3 Sheet»

RECORDING STANDARDS SHEET FOR STUDIO nV"" ------
orthacoustic RECORDINGS ------- ------------------
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lo* FREQUENCY RESPONSE — Overall not including recorders.
See S-S518O6, See. XV-6

17. WAX — Number 1 Machine — Use Flowed Wax Only 
Number 2 Machine - Use Flowed or Cast Wax

18. RECORD PITCH — Use 100 lines per inch (Scully Machine)

19» RECORDED DIMENSIONS - (See also Dwing P-76JJI, Sec. XVI-})
Groove Width - 0.005« 
Minimum Recorded Diameter (Last Music Groove) — 
Diameter of inner concentric circle —

20. ADVANCE BALL — Use new type set to give a trace not larger than 
0.00J5"'e The recording sapphire should cut out this trace 
except for a few spirals inside the recorded diameter.

21. RECORDING SAPPHIRE — Fac»* Angle 88 degrees; Tip Radius 0.00225"

3ee also level diagram sheet J
» c mu «
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RECORDING STANDARDS SHEET FOR WIRE 
LINE ORTHACOUSTIC RECORDINGS

No- xiv-5_____
Sheet J of 1 Sheets

Date
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i. SOUND SOURCE — Wire Line from Radio Broadcast Studio to 
Mixer Console in RCA Studio, through a line Equalizer,,

2. LINE EQUALIZER - Type 5$ A (MI-4167) or equlvilent. This 
equalizer should be adjusted so that the response from the 
station program bus to an equivalent resistance (250 ohine) 
substituted for the mixer input should be essentially flat.

limits:— JO cycles to 100 cycle plus or minus 1.5 db 
from the 1000 cycle response,

100 cycles to 8,000 cycles plus or minus 1.0 
db from the 1000 cycle response.

8000 cycles to 10,000 cycles, plus or minus 
2.0 db from the 1000 cycle response.

NOTE:— From the Mixer Input throughout the remainder of the system 
the standard connections and usages of this setup are the same 
as for Orthacoustic Studio Recording, as outlined on 
Standards Sheet XIV-4.

The overall Frequency Response, less reccrier, from mixer input 
to power amplifier output for Wire Line Orthacoustic 
Recording is shown on 9—851^07»

18248— iooo n-3-*3«
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(FRELÄMIKÄRY) XIV-6

RECORDING STANDARDS SHEET - RE-REC OR DITTO FROM RECORDS

Definite standards have not been formally adopted for re-recording from records at 
-his tine« Thia operation represents such a diversity of problems and a wide variance 
of operating conditions that an extremely careful and detailed study will be made be
fore "freezing" exact procedure standards.

Re-recording consists essentially of two kinds;

a. Re-recording to correct mechanical defects such as over thin walls (from 
slight overrecording) or damage to the matrix. In thia case it is desired 
to secure 100$ quality transfer from the original recording.

b. Re-recording to correct defects in frequency response or balxuice. Actually 
of course, it is impossible to cccrplotely "correct" such defects but it is 
usually possible to minimize them. Generally epoaking, it is not possible to 
outline an exact procedure for this operation since every case is different. 
However, judicious use of the re-recording compensator provided will 
generally acccssplish a maximum of correction,

he present temporary standards for re-recording from records for maximum quality 
••iransfer ere outlined below.

1. TURNTABIS - Use 70 B type turntable with dinmond point pickup,

TURNTABLE CCEiPElSATION: - Tiso bace control Step 2 and treble control Step J.

J. MIXER COMTEHSATIONt- Kone.

RE-RECORDING COMPENSATOR:- Do Kot Use.

5. LO-PASS FILTER:- Uae XT-27270 for extreme noise conditions 
or XT-2727A for quiet records,

, XT-27270 is a 6000 cycle lo-paas.
XT-2727A is an 8000 cycle lo-pass,

6. RECORD:- Use a "Victrolac" pressing that has not been previously been played.

soued March 11 1940
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SECTION XV

Frequency Response and Performance Data

Master Reference Book 
Disc Recording
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SECTION XVI

Material and Dimensional Data on Recording Blanks and Records

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



MOT£:
SCC DKAMINCS POP 00*17 pMAT! O* OP OlMCMSIOMS JAN /J 9933 (l)P£VS3£D f£AGL,1934

DJFAlU'NG 
NO

KCCOKD THICK NE33 
Of RECORD

NE HZ NT
Of RL CO KD

STOP 
GKOOXC

DiPtCTlON
Of 5Pt KAL

PADIUS Of 
STAKTGKOOM.

INA Of LAST 
MUSIC GJtOOYG

Di A Of LCCCNTKlC 
CIRCLE

flNlSH 
ClKCLL

PtTCN Of GPOGYtS 
PLAYING TiML

CKQOJl 
3l££

KCCOKD
DIAME TIA RfMAKKS

P743OO
P743O»

K)(XN4M£KCiAL 
SNLLLAC

.040^003 433JMAX.
5.7* MIM. £CC. our to i*

¡OOP-34 Mi*. 
»4 • -3¿ •

OOGG-.OCfS ’¡-i
P 74303 
P743O»

t£COMM£KCiAL 
SHELLAC 037^.005 IL 317MM 

KLOTIHIM CCC. our TO IN st 3i iOOP.- 4.9Mi*.
94- -4.7 • "l-l

P 1*50 9 
P7G3n

ktudnc Playing 
shellac OBct.oaS 4333MKX 

4114 HlP CCC OUT TO IN mp -s
>33- 4J to Sui r KfCcKDiNG I7IP.-IC4MI*. 

135--53 •
.004-.OGH 
0055-0019 ‘VI

P7LJ/O 
P7^U

ULMC Playing 
YiCTKCLAC OAO -005 44 MAX 

4L Ml*. ac. OUT TO iN u mp. -s
135- -4j TO SUITKLCOKDING

me 145 mi*
135- 9.4 •

MO4.0OU 
.0055 501» "l'l

P-743O7 
»TUtt

!£ MOTIONP9CTUKL 
ft er*o lac

.0403.005 40 MAA. 
LGHiN. Co*. IN TO OUT "k U3P.-75MI* .00G 0O£ "l-l

P 74313 
P743¡4

to*** uctmma 
^ICTKOLAC

.O4OtjoaS 34 max 
145 Ml H. ax. Out to in 4 tOOKSjCf34141* 0O4G5.OOU9 "l-l

MJGOO5 
m 7*009

G NOME KtCOKOtNO
Yictkolac .OBSTOOS 0.75 MAX. 

OxSOMiN. £CC. OUT TO ¡N IOOK-33ÍUMI* 504CSJ0OU9

P 74314 
P743H

¿MOTION PtCTUKL 
SHELLAC JB5Í.OO3 £505 MAX.

ELSE Mi N.
CO*. 3N VO OUT 90 P A3 MI* 007-0004

P74339 
P 74344

SKCC09D 
iMCTtOLACmPt*

Umm 
I4Mim. co* OUT TOIN -n r»

 
4<

U
 1

IOOP-3 Mi* 00499045 n-i
P 74313 
P743H

7O'LONG PLAYtNG 
YICTPCLAC MSijeJ £05 MAX.

£.15 MlN.
ac OUT TO iN mp. -s, 

¡33- -4} n> Suit rrearxuMC
17! P-*4 MI*. 
135- ■ 55 -

004.OON 
.009500/9 "il

M74O34 
mt.014

7'neopo
PKTttH.AC-P»P4K

0351.003 4.4 Max 
4 0 Ml*

£CC. OUT TO IN IOOP-I.7MI* .0049XXX3 ‘■¡■i
MTMiJ 
M 1^014

TCHILDREN 3 
ViCTROLAC

.0351*05 L35 MAX.
LOO MlN. ax. OUT TO IN J4 IOOP.-LIMI*. ,OO49ßOC3

*74017 
M74OI4

ICHILÍHCH'S
ACETATI SHELLAC

.0431.005 £.75 MAX 
£05 MlN.

see. OUT TO 1*
\

IOOP-CIMI* M)4»xOOC5

P7.340GI
P7439I

¡4 BROADCAST 
YicrpOLAc

.osotooe 44 MX*.
54 Ml*.

CON. INTO our 344P.-M.5Mi* .005.0013

P74340C£ 
*74347

¡4SKOA9CA3T 
VICTPOCAC

.030^003 44 MAA.
34 Mi*. CON. our TO IN 144 P.-MS Ml*. M15-O0I3 ‘"l'l

*74343 
P74394

£K£COKD 
SHELLAC

O')Ct0Q5 3733 MAX. 
XC34MI*.

co* our TO IN n IOOP.-30 MI*. JOOG9.OO05 U'l
P74300 
P74304

ICTBCUCBIKD 
SMtLLAC

OSEOOS 433 3 MAA.
5714 Ml* CCC. our to i*

IOOP-34 Mi* 
94--35 • 0049-0045 "l'l

P7434S 
P-14349

¿HOME REOORDANA 
YJCrpOLAC

444t.M 4.4 MAX.
34 Ml*.

CCC. OUT TOI* ¡OOgU3(4.9M^ 0G4£5;OOua ••ri
97433041 »nuacnpno* 

nTcrpaíAC
M¡M4 ¡43 MAX.

¡0.7 Ml*.
co*. OUT TO I* n

ui - 7Í 

107- Si

UÍ-4X 
107 7f

Itir-NiHI* 
m-n.4 -

0OG0O£ ‘"ll
PKMl 
*7430»

¿kcoed
ACETATE ■ SHELLAC

.1051005 9L3H MA*. 
MTIMIN CCC. OUT TO iN 4 3i I00P-4.9MI*

94- -4.7 • BO49-.OOS5 "l-l
P-74333 
P743O»

toncan) 
tUTITlMf

045*005 3.3 Max
33 Ml* CCC. OUT TO l* J 3i ¡OOP-34 MI* 

94-35 • OOG9-OOC5

P 74334 
P-1430»

iORECORD
ACETATE-SHELLAC agotaos 4740 MAX 

3 739 Ml* CCC. OUT TO IN

*> ¡OOP-34 Mí* 
94--35 - 0049-0035 "13

P74305 
B743OS

lOCMHOKIÁl. 
VKTtOLAC .035toas C&5MAX 

4.15 Ml*. ax. OUTTOI*

*»* tu
 

«M
U IOOP.-34MI* 

94--35 - OO49-.OOC5 <0
 

«Ä
h

P743O4 
P 74303

I3C0MMC9CML 
VlCTKOLAC .O4OÍ.OO3 46 M4X.

34 Ml*. CCC OUT TO 1* 4 C
m
 

0m
«. IOOP-49 MI*. 

94P-41 - 0049-0045 “i-i
p 74330c¿ NntAMcnman 

/icrroíAC 045 toa» 143 MAX
10 7 Mi*

co* i* re our t3i IO7P-I04MI*. .004-004
ulti. 

g 34

-------- 1

P7434¡
KTK4M3CriPnon 

Vicrrouxc
O55ÍOO5 4ISMAX 

3.43MI*
COM ourm*

¡33 -at

M7 ■ Si

435 4 f 
¡07 S]

135 P.5 6 MI* 
401 --lt •

OCS5-0Cl£ 
.COG -00£

P74333C3 
P7434O

KYwixtirnc* 
llCTtU.*

A55ÍOO3 4 ¡5 MAX 
343MI* Co* OUTTOI* IOOP-33MI* 004-004

P74334C! líntÁUscnpnot 
vicrgoLAc

ßJÜMJ GOA MAX 
407 MlN. co* OUTTOI*

¡35 4Í 
•oi-sj

¡35P.-94 MI* 
¡07 44 ■

OC35-.OOU 
009-004

PP334C3 anuocripno* 
VtcrroLAC

jos 5 toas 400 MAK.
491 Ml*

COM. Out to t* ‘1 ¡OOP-45MI* 0G<9 0C£ "l-¿
^-7433443 

P7434£
¡4TKA*SC9¡PTMii 

VtCmuAC
055* OOS 400Max 

491 Ml*
CO* ¡NT0OUT ••i ¡oyp 4SM¡*. 004-004 "Ti

P74334C7
*743J*

mrrMxipnco
VICTKOLAC

osstoos 4 Ou MAX 
497Ml* co* 1* n OUT imtAJMlX ,GCÜ -0O£ "Ti

P14337
P743O3

HPtCOfl
ItCTTÍUC PPPVt

c» 7 toas 6.7 MAX
33 Ml*. ax. OuTTO 1* 4 ¡OOP.-49MI* 

94 -47 -
0049*7045

P74333 
P74303

i C'RECORD 
YicTKOLAQmnp

oystoos 47 Max
43 Mt* CCC OuTTOiN 4

_

IOOP-3 4 Mi*. 
94--3J •

JOO49-OO4S

T-6®isn

■ w-/

Copyright © 2009 Ray A. Rayburn - All Rights Reserved RECORD DiMENS IC



GUARD WALL FINISH

OOI*

¡25
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0047* 
i.ooos

.010 

.012 
.015 
.015 
.015 
DIO

RED SEAL 
BLACK SEAL 
CROWN 
TIMELY TUNES 
ELECTRADiSC 
ACETATE

STANDARD NTUS/C ORO OVA 
STARTS IN ABOUT TWO 
R£^>LUT!CNS or RECORD rwr 
THERE THE USUAL PITCH 
CONTINUES.

GENERAL RECORD DIMENSIONS
■ — ■ *» -19 £ IE 'COMMERCIAL 7BR.RM. RECORDS

RCA Victor Compar 
Camden Work»

STARTING FROM TAIS RADIUS ON BOTH /Of ¡2 
RECORDS, THE FIRST AND SECOND COMPLETE REVOLUTIONS, 
THE GROOVES SHALL BE PLAIN AND UNRECORDED. 0023 1

______ t.OOOS

^NOTE:
LABEL (AS SPECIFIED BY SALES DEPT)
CLASS OF RECORD DETERMINES SELECTION OF LABEL.
total throw due to eccentricity shall not exceed 

tolerances allowable for following classes of 
RECORDS.

LEAD-IN GROOVE Gh
continue From last music groove With 

^W/OTN INCREASED TO.OItmtDur CHANGING 
the Pitch n> n grooves per inch and 
ending at ill radius from center of 
record.

Dia OF ECCENTRIC GROOVE
__ X F oos

32

PlT^H OF 

GROOVES 
PER INCH

B 
Width 

OF 
GROOVES

C 
LAND 

BETWEEN 
grooves

DEPTH 
OF 

GROOVE

.CCS .0019 .0015
IBS .0055 .0019 .0018

i£B .006 .0013 OOEO

121 0065 .0018 .0023
IO^ .0069 .0024 .0025
too 0069 .0031 .0025

9G 0069 .0035 .0025
90 .0069 0042 .0025

6h .0069 0041 0025

72 .0069 .0068 .0025



D0E3R <0033 R

enlarged section aa
LAST MU3IC GROOVE

LABEL

Copyright © 2009 Ray A. Rayburn - All Rights Reserved

<00X3 R 
toe ox /

NOTE:
TOTAL THROW DUE To ECCENTRICITY 

SHALL NOT EXCEED .OIO

CONCENTRIC STOP 
GROOVE

STARTING FROM THIS RADIUS THE FIRST 
COMPLETI. REVOLUTION, THE GROOVE SHALL 
BE PLAIN.

GENERAL RECORD DIMENSIONS 
‘6 TRANSCRIPTION MÌ RPM EE

LEAD IN GROOVE 
(CONTINUATION OF LAST 
MUSIC GROOVE) v >

RCA Victor Company, Inc, 
C*mC«n Work«

( z?

A
Fitch of 
GROOVES 
FIR INCH

B 
width

OF 
GROOVES

C
LAND 

BETWEEN 
GROOVES

V
DEPTH 

OF
GROOVES

DIA OF 
LASTMUSIC 
GROOVE

width of 
LEAD IN 

GROOVE

a 
DEPTH Of 
LEADIN 

GROOVE

H 
Width of 
CONCENTRIC. 
SWFGROOIt.

J 
DEPTH OF 
CONCENTRIC 
stopgrooR

K
DIA . OF 

CONCENTRIC 
STOPGROOVl

IEI 006 OOZE .OOE 1. NV. 1
Mur. | .006 OOE .006 .OOE

Gf MIN 
7 MAX.

101 006 .0033 .OOE .006 .OOE 006 .003
JLmtN 
ai max



P-
71

81
58

DIA DIM. OESCRIPTION

A CONCENTRIC CIRCLE

B OIA. OF LAST MUSIC GROOVE

c OIA. OF FIRST MUSIC GROOVE
D OIAOF STANDARD O* FUXUED UAX

E a MINIMUM INSIDE DM. OF TEST CUT

F MAX OUTSIDE DIAMETER OF TW CUT

G 0KMIS OF »TMT FORT FOR UM M «DOVE
MOT*:- T»*T LUT (H*« MMHITO M MMM wrrtMH mmcmiamV t»V- 

frVT M MOT ua** TWM * IMCam
TO UMU MCrO*T va UMATB 
caara* MU axavaALT

MOT* LBAO M MOOV* T* *T«AT AT "**
»IMSMStOM MAKI N* A* NEAR A* 
AMIUI OX «XUT1 MWUU- 
T>OM **ro*a «OIM* n«TO A—w AA, 
MTCH

C8NTIR MOLE ON MATRIX NOT TO BE PLUGGED 
MUST M LUT AWAATM NOTE - taB LIMBS PER INCH <MAXj 

0046 WIDTH GROOVE CAVERA40

ROTI -
Vtotus

Copyright © 2009 Ray A. Rayburn - All Rights Reserve^.

DIMENSIONS OF ^Yz 
RECOR.DIMG

A..... a c uvjUV- »-imeIm-mm. ~ 
R—*~«™ Q C H» »^40 Q IHI» S» ___ -

P-718158____



1911 JR 550 11-50-3»

AP
. M

FG
.

Æ
A

/i-
7 

*/*
♦■

<)
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tensions in Inches

DIA

MIN. RQDIUS 0P STAUT FOB. LEAD IN GROOVE

NOTES

ô COMMERCIAL RECORD
Traced By_

Checked By

LEAD INqaooVE TO MAKE AS NEARUY AS 
POSSIBLE ONE COMPLETE REVOLUTION BEFORE

USE STD. 12 INCH UJftX FOR MAYING MASTED. 
recouping

CONCENTRIC CIRCLE 
12 INCH DIM.

USE STYLUS HAVING INCLUDED ANGLE 
OP 70° TIP RADIUS .0023 "

I3fe GROOVES PEB INCH MAX. 
.0045 INCH WIDTH OF GROOVES

STD. ECCENTRIC GROOVE Sec -7
MIN. DIA. LAST MUSIC GROOVE~

DIA. FIRST MUSIC GROOVE
DIM. OF FINISHED RECORD

Begun By^L

Finished Byc

VaHallana an Flnlahad Dlmanatena 
aalaaa atharwlaa markaa

Basic 
Dimensions

Fractional 
Dimensions

Decimal 
Dimensione

Upto ___ Taa ±.005

Above ^to 6 »W ± .005

Above 6 to 24 ± .010

Above 24 ± .015



SECTION XVII

Individual Studio Data

Note: This section is reserved for memoranda kept for the individual studio. 
For example, it is suggested that the overall performance curves of the 
studio’s equipment be filed here as well as a record of the recorders used 
including dates when those recorders were last calibrated or tested.

This will make it possible to compare the data for the individual studio 
equipments with that of the average or standard as shown in this book and 
at the same time leave the other sections Cree for data as issued by the 
Recording Department.

Master Reference Book
Disc Recording
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SECTION XVIII

ACOUSTIC DATA

Master Reference Book

Disc Recording
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ADDENDA

Note: This space should be reserved for electrical, mechanical 
or chemical data not directly relating to the recording 
equipment or its operation.

Master Reference Book
Dise Recording

Copyright © 2009 Ray A. Rayburn - All Rights Reserved
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INDEX ÛF XNT5NTS

Master Reference Book For Diao Recording

doc. #1 
I

"Microphones'• 
s-esiaöa

No Number

IB-2532 
1B-25Ö3Ü-1 
3-639869 
10-37022

Plane ¿¿ave Freq. Response Velocity ¿41 crop hone 
for Disc Recording

Correction in desaire Response of Veloe. ma. in 
Spherical Sound Wave

Lil—3027 Instruction Book
LEL-404DB Type 77-A Unl-Jlrootlanal Microphone
77-B Uni-Directional Mie. Freq. Response 
Aerodynamic Microphone Instruction Rock

See. #2
II

"Filter end Condensation Units Data"
3-661767

3-661766 
5—651645

® 3-661774 
S-651773 
5-661002 
8R6-5.2 
IB-25639 
No .lumber

Lateral Compensation Freq. Response "Daawetlo Reaarding" 
Note: Thia la equivalent to pre arap equalization.

Orthaeouatia CacjpenBotion "Trancsriptlan Recording"
45 cycle Hl Paas (Mi-10107) Freq, iesponae
XT-8727A L.P. Filter ’Ilona Recording"
XT-2544 Telephone Effects Filter (Sound Effects) 
XT-914B Voice Freq. Filter Recponso 500* circuit 
143119 MI-10101 Ro-reoorciing Ourapt. Instruction Book 
56A Lino Equalizer "EcUamstic Diagram'* 
56A (MI-4167) Instruction Book

Sec. #3
III

Sec. ^4
IV

til oxo phone and Re-recording Mixer Date"
III-l Instruction Sheet Disc Rec. Mixer Console

3600 C.P.S. L.P. Filter
Var. L.F. Atten. (Voice Freq. Filter) XMO4B
Volume Indicator to be VU Meter

•7-308687 firing for Console used in Disc Recording
2R6-6.1 MI-31O6-310BA Instructions re-Recording Mixer
236-2.1 yj-3116 Injut Mixing Panel Instructions
215-5.1 111-3180 Oombinlng Network Instructiono

nAnrplifler Data"
13-23637 Bridging Anq>. Ml-3223 Instructions
2R1-3.1 Bridging Amp. MI-3283C Addenda Sheet
IB-23691 mo. Arup. >¿1-3230 Instructions
2R1-6.2 211c. Aiopliflere MI-3230 4 & B Addenda sheet
311-4.1 Booster •¿rap. Instructions
2R1-3.2 DO Bridging Arap. MX-3233A instructions
2R1-9.1 Vol. CkjmprvB«»re MI-10201 UI-10206 instructions
17-7a l.lod, of ¿¿1-10206 Range Control fbr Diac ^eoor^ing.

Change from doapreasor to Limiter.

Copyright © 2009 Ray A. Rayburn - All Rights Reserved



llonitor Lquijcient— Mater», Loudspeaker», eta. *
8R1&-1.1 Volume Indicator 1.11-3115 instructior.s
2R1D-1«1A ww» Ail&endu
J-85102 Var, Atten. for use with Festen Vo' 306 (3G1)
V-3 Instruction Sheet Disc Rec« Monitor Speaker

MI-3420 with LU-3404 Baffle

See« "Recordera, Pickups k Related Accessories*
VI ^3-851770

46285

Wz Calibration Freq. Renponse (Optical Calib«) lame 2
Photo. Wax Recorder with adveacu ball mounted
Photo. Wax Reoordcr Mounting: ¿addle

See. ft 
VII

Tower Supplies"
2HD-3.1 "B" Supply MI-3526
IB-24106 " * " Addenda
2R9-6.1 "A” Supply MX-3527
IB-34195 " " LU-3527/ Addenda

See« #10 
X

"Recording Machines"
VIII-1«! Saully Recording Machine Instructions 

& Lubrication in oiling
General Instructions 
Change of Recorded Pitch 
Recorded Dia, Scale & Indicator ^aop 
¿ferriage Feed 
Clutch Lever 
Corea & Lock Nut 
Miorosoope scale 
Saddle Pivots

(3 Recording 
Power switch

&) Recorder Adjuutomt
^Advance Ball Adjustment

46202 Photo« foully Recording Machine
45*382 * * " * Motor In drive Unit
<*-300457 Airing Giagraca

"TUrntahlea"
IB-34121-1 70B Turntable Instructions
3-839317 freq« Response 703 Transcription Turntable
1X-2 Proper Sotting of 70B 3q. for Reproduction of

RCA RaoorKllngi!

"Test Equipment"
IB-32501 Type 683 Uscillator Instructions
IB-23362-4 Type 69A Distortion Meter Instructions
Li5~2336b Typo 69A Atten. Runal Inatiuctionu
2K1-2.3 iuI-3232, M1-3222A Roc. Instructions
X-5 ttanuax-d lost hecurxlo

2 Freq. Response of 78 and 33-1/3 Test Records
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Sec. #11 "Transmission and Dchmnatlo Diagrams"
XI T-613261 Trans. Diagram Diso Rec. Equip. N.Y. & Qdoago

"Equipment Aasoably and Inter-unit Wiring Dia." 
W-30270E Typical Inter-unit Wiring N.Y. k Chicago 
W-303171 Wiring Diagram N.Y. and Chicago -Studio Rack"

-Testing and Maintenance of Equipment "
XII1-1 Diac Recording Equipment 

Test and Maintenance Instructions
XIII-1.1 ;«ily Routine
XU 1-1.2 Weekly Routine
XIII-1.3 Monthly Routine
XHI-1.4 Miscellaneous
XHI-la Cleaning Atténua tors & Amplifier Tolume Contrôla
XIII-lb Chocking RCA-Ô45 it,wer lUbes
XHI-lc.l standards for Measuring Freq. Response Oirvee
XHI-la.2 Chart MX-M3K56 Standard Setup for Making Freq.

Response Ourvec
Si XIII-ld Procedure for Making Freq. Response or "Saes Tree

Patterns of wax Recorders
No Number Disc Recording Equipment Weekly Test Data (sample Chart) 
(4 sheets)
No limber (Smple) weekly Response Check studio 1. N.Y.
3-851791 Compression Curve MI-1080Û Used as Limiter
3—861778 Compression Curve MI-10806 Used as Compressor

deration Standards"Sec. #14
XXV XIV-1 

(XIV-2) 
(3 sheets) 

a (HV^) 
(3 sheets) 
(XIV-4) 
(3 sheets) 
(XIV-ö) 
(4 sheets)
XIV-ö

"Jack Bay Patching
Recording standards 

With Compression 
Recording standards

No Compression 
Recording Etendards

Recording standards
Recordings

Recording standards

for Various Types of Disc Recordings 
Jheet for studio Domestic Recording

heat for Studio Domestic Recording -

Sheet for Studio Orthaooustlc

sheet for wire Une orthaooustlc

Re-recording fron Records. Preliminary.

Sec. ¿15 
XV

"Frequency Response and Rerfoxnance Data”
s-861760
S-631769 
S-661Ö03 
S-661B04-1

S-S61.3OÖ-1

S-8Ö1»6-1

3-861807-1

L-8bl'iOr>l

Wax Recording Amp. Response Mixer-Input to Power Amp. Out
Freq. Response Mixer-Input to UI Amp. Out
Freq. Response Mixer-Input to Monitor Out
Overall Channel Response Studio Donastio Recording Using

-lateral" Compensator
Overall Channel Response Studio Domestic Recording Using

Compensated Pre .unpo (Non Standard)
Overall Channel Response Studio orthaooustlc Recording

mo. Amp. Input to JOwer Amp. Output
Overall Channel Response wire Line Orthaooustlc Recording 

Mixer Input to Rower Aqp. out
Overall Channel Response Transcription Recording with 

"Latorsi" Compensation
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S«o. #16 Material and Dimensional Data on according Blanka and Heoorda" 
^'1 T-60701? Record Dliacnaione 1030

B-7630B General according 10" & 12* 78 IUM Records
WM31 * * Id" 33-1/3 KM Records
P-718138 Dimensions of 4-1/®" Recording

See* #17 "Individual studio Data" 
XVII

Sao. #1S "Aoouatic Data"
XVIII

Soo. #19 "Addenda"
XIX
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Class of Service

This is a full-rate 
Telegram or Cable
gram unless its de
terred character is in
dicated by a suitable 
symbol above or pre
ceding the address.

1201

UNIONA. N. WILLIAMS
The filing time shown in the date line on telegrams and day letters is STANDARD TIME at point of origin. Time of receipt is STANDARD 1 IME at point of destination

SB2 24/22=NRH NEWYORK NY APR 10J>0A

W W O'LFE, RCA VICTOR DIVN =

REFER to MASTER REFERENCE BOOK FOR DISC RECORDING SEE CURVES 

S-6?1&04 AND S-851770 FOR RECORDING CHARACTERISTICS IN USE NEW

YORK AND CHICAG0= 
I ' V

A A PULLEY. t ' A

S-651804 S-851770.GUAM..


