
I 

VOLU M E  32 No . 11 

I 
// ""' 

� "\, 
-- ""-- / / 

APRIL, 1958 

;\ � 
\ II , 1 ' I ' 

I\.} I 

I 

I � 
r 

I I I 

www.americanradiohistory.com

www.americanradiohistory.com


COVER 

Ge.neral Radio sweep 
dr·ves make possible the 
display of data on an oscil
l oscope or a recorder over 
wid r<rnge11 of frequency. 
The photograph shows Cl 
General Radio Uinit Osc;:il
lator with sweep drive, used 
to display the characteristic 
of a 185-Mc low pan fllter 
on a two-axis plotter. The 

esu ling plot, covering fre
quencies from 50 to 240 
Mc, is slhown in the i1nset. 
The hod:z:ontal and verlicall 
coordinate ,lines are dr.awn 
by the plotter pen to cor
respond to 1h calibration 
of oscillator f equency dial 
and detector output. 
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3 APRIL, 1 9 58 

NEW BROADCAST MONITORS ADD CONVENIENCE 

IN OPERATION AND MAINTENANCE 

The ondition. of continu ou op ra

tion impo · e requirement on broadcast
ing station cquipmen tha are more 

specialized and more tringent than 
tho for laboratory equipment. In the 
ev nt of failur of tube or oth r om

ponent , maintenance procedures mu t 
be simple and rapid and ac · s to circuit 

element s mu t be a ea y and dire ·t a 
possible. Thi has long b n r cogniz d 
b transmitter and studio-equipment 
manuf a ·turers, but for many years 
monitoring equipmen d esign ha lagg d 

in it recognition of th e important 

consideration . 

The G neral Radio TYPE 11 4-A 

Televi. ion tation 1\1onitor1 wa the 

fir t tangible recognition of these r -

quirem nt by a te t-equipment man

ufacturer. This modern instrument , 

which ha · b n type-approved by th 
• • 2 

Federal ommunications omm1s 1011, 

is designed for convenien ace to all 
part from the front of it rack ' hil 

still in op ration and i ha.._ ignal-f:low 
line pr inted on its chas i and ·ol r

coded adju tments for simpl and rapid 

trouble hooting. 
The ·e ame featur s have now b n 

in orporat d in the new mod I of the 

TYPE 1181 Frequency Deviation l\/[on

itor and the TYPE 1931 Modula ion 

Monitor. At the same time, the external-

icady. C. A., " Tew Television Transmitt r :\Ionitor," 
General Radio Experimenter, Yol. 31, Ko. 4, S,ptember, 
1956. pp. 1-10. 
2 ee pag fl. 

! l 
l :_� 

Figu re 2. Type 1181 -B Frequency Deviation Monitor 
pulled forward and tilted to give access to chassis. 

m t r circuits ha,Te been modifi d to 

permit th u. c of 1 ng t lephone lines 
between the mon it or and the external 
meter in remot m nitoring applicat ions. 

Ac ·e. · ibilit:v of chas i and compo

nent from the front of the rack is il
lu tratcd in Figure 1 which show the 

TYPE 1931-B Amplitude Modulation 
Monitor pulled forward on it slide and 
then tilt d to expo th undersjde of 
the chassis. The TYPE 11 1-B r qu ncy 
Deviation l\1onitor i mounted in the 
same manner , a shown in Figur 2. 

Every op ration - initial ins allation, 

opera ion , and maintenance - can be 
don from the front of the rack. Note 

that for both in trum nts, as th as

sembly is drawn fon,·ard, the dust cover 

remain firml:v attach d to the rack. 

All power and o her connections remain 
connected chll'ing the manipulation . 

Figure 1. {Left) Type 1931 -B Amplitude Modulation Monitor pulled forward on its slides. (Right) Tilted to expose 
underside of chassis. 
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The new circ uit for e. ·ternal m ter 

connections permits the external loop 

r i tan o b a high a 5000 ohms. 

A ,,11,·itch i provided at the rear of the 

monitor to disconnect th external meter 

and connecting lines and to substitute 

an jnternal 5000-ohm re i tor, in which 

event the monitor functions independ

ently of ext rnal conne tions. Thi f a

ture aid in i olat:ino· any u pect d dif

ficultie in the external circuits. The 

·ir ·uit is hown in Figure 3. 

TRANSMITTER SITE LEASED 
..-------------i.RTRIM: Pl--JONE LINES : STUDIO 

TO METER 
DRIVING CIRCUIT 

MONITOR PANEL 
METER 

I I 

(TOTAL RES.: (. = R LINE I REMOTE 
MONITOR 
METER 

I I RES= RM 
I I 

(RM+RLINE+RTRIM = 5K.n.) 

Figure 3. Circuit for external meter connections. 

FREQUEN CY DEVIATION MONITOR S 

Three models of the TYPE 1 181 Fre

quen y D viation Monitor ar n w avail
able, each designed for a specific type 

of rv1ce. 

Type 1 181-B Frequency Deviation 

Monitor 0.5 to 1.6 Mc 
This model, whi h supersedes the 

'TYPE 1181-A, is designed for us in the 

tandard broad a band, where, al-
though the FC r quirement on trans
mitt r tability are ± 20 cycles per 

second transmitter frequencie must, a 

a pra i al ma t r, be h Id to a very few 

cycles. Th cry tal o illator, tempcra

tur ·ontr 1 and other circuits are 

similar to tho e used in th A-model, 

and th ir tabili y and general relia

bility have been pro d in ov r 1700 

installations in all parts of the "C. S. and 

Canada, and in countries over eas. The 

block diagram of Figure 4 illustrate the 

principle of op ration. 

The monitor can be us d either at the 
transmitter site or at a location r mote 
from the tran mitt r in a cordance 

with the FCC rules permitting the un

attended op ration of transmitt r . e
mote operation up to s veral miles 

po ible with only a tuned anter na. 

Type 1181-B T Color Subcarrier Monitor 

3.579545 Mc 

Th Color ubcarri r J\1onitor u 
circuits identical with those in th 

s andard broadca t m l 1 but the 

quartz crystal is operated at a very low 

o c i llat i on amplitude in order to a hieve 
maximu1n 1 ng-term stabili y. 

In color-T ran mi ter , th stand-

ard color-sub ·arrier-frequency signal of 

3.579545 Mc is needed at any location 

where a color progra1noriginates, whether 

"live" or film. It is usually generated by 

an o ·illator at that l ation, generally 

at or near a studio rather than at he 

VOLTAGE FROM 
TRAr-.,SMITTER 

f t.o.f 

R-F AMPLIFIER 

R-F 
AMPLIFIER 

f:t.1000 ...... 
STANOARO

FREQUENCY 

OSCLLAroR 

1± .0., 

MIXER 

A-f 
AMPLIFIER 

PEAl(

CLIPPING 
AMPLIFIER 

FREQUENCY 

Figure 4. Block diagram of the Type 11 81-B Frequency 
Deviation Monitor. 

tran mitt r. Although th re is no spe

cific FCC requirement that thi fre

qu ncy be monitored, it must b held 

within ± 10. 7 cps at all ti1n . . Good 

op rating pra tice, ther fore, makes 

continuous monitoring very d irable. 

Th T PE 11 1-BT olor ubcarrier 

Monitor i id ally suited for thi appli

ca ion. It indicates frequency deviation 

direc ly in cycl per econd, and its 

.. 
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stability of one cy cle per month or five 

cycles per y ar obviates then ·es sity of 
freq uen cy checks again st an external 

our e, whi le it p ri ceis lessthanhal fthat 

of mo t counter-type frequency meters. 

This moni tor i i n te nded for operation 

at the sing le frequen cy of 3.5795-!5 JVIc 
only and can b u ed only with an un

modula d signal input . 

Type 1181-BH Frequency Deviation 

Monitor 1.6 to 1 S Mc 

Identical in it ircuitry and general 

arrangement to the TYPE 1181-B, this 

high r-frequen y model operates in a 

fr .qu ncy range that i ncludes such serv-

1 e a aeronauti al, mariti me, marine 

pu bli c afety, and interna ion al broad

ca t. While the present FCC frequency-

tabi lity requirements for these servi ces 

are 30 to 50 parts per million, the use of 

high ly elec ti ve narrow-band receivers 

to minimize interferen ce requires a con-

iderably higher degree of carrier-fre

quency tabi lity. The monitor i the 

least expensive and mos reliable mean 

of a uring the desired carrier accuracy. 

APRIL, 19 58 

Figure 5. Panel view of the frequency deviation 
monitor. 

General Construction 

All three mode l are id ntical in con

struction: the TYPE 1181-B shown in 

Figures 5, 6, and 7 is typical. Figure 5 
show·s the front panel, from which all 

controls have been removed o that ac
cidental misadjus t men cannot oc ur. 

Only the indicator of frequency devia
tion and crystal temperature are visible. 

The fron panel is easily removed by 

means of the four fastenen:: shown in 

' ' 

Figure 6. Monitor with dress 

panel removed giving access to 

adjustments and controls. Circles 

around ajustments are color cod-

ing marks. 
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Figure 7. View of a portion of the chassis showing 
signal flow lines. 

the corners, giving access to th adjust
ments and control , a hown in Figure 6. 

The inside face of the removable front 
panel carries a block diagram and con
densed operating in tructions, which, 
together with the signal-flow lines on 
th chassis, make frequent reference to 

the instruc ion book unn c ssary either 
for operation or for maintenance. A por
tion of this marl ing is shown in the 

rear of Figure 7. All test point are 
clearly labeled, and adjus ments are 
coded red, yellow, or green, according 

to their degree of importance. Thus 
RED means "STOP - do not change 
this setting without first consulting in
struction book." YELLOW means 
((CAUTION- some external equip
ment (voltmeter, oscilloscope) is re

quired to set." GREEN means "GO·
can easily be set without the use of ex
ternal test equipment." 

In addition to these features, the 
ultimate in convenient accessibility is 
provided by the pull-forward and til 
f ea ure shown in Figure 2. 

SPE CI FI CATIO NS, TYPE 1 181-B 
Deviation Range: ± 30 cycles, readable to one 

ycle. 

Carrier Frequency Range: 500 to 1600 kc. 

Accuracy: When re civ d, within ± 5 p a rts p r 
million. An adjustment is rrovided to bring th 
r ading into agreement with monitoring station 
m asurements. 

S tability: Better than one part in a million 
under normal p rating conditions for 6 months 
after an initial aging p riod . Adju tments are 
provid d to correct the indicated fr qu n.cy in 
terms of standard-frequency transmissions 
whenever necessary. 

Quartz Crystal: TYPE 376-T. 

Tube Complement: 

3-6SJ7 
2-6AC7 
2-6H6 
2-6SQ7-GT 

1- 5V4-G 
l -6B4-G 
1 -OC3/VR105 
1 -2050 

Coupling to Transmitter: A few inch of wire 
serving as an antenna are u. ually uffi i n . 
A minimum of 50 miJJivolts is required into 
a high-impedance grid circuit. 

Accessories Supplied: Quartz crystal, 2 CAP-35 
Power Cords, �par fuses, and plug for con
n cting an external meter. 

Remote Indicator: External met r for local or 
remote deviation indica,tion can be conncctC'd. 
Maximum cxten1al loop resistance: 5 Kn. 

Power Supply: 105 to 125 (or 210 to 250 volt. ) 
50 to 60 cycles. 

Power Input: 25 watts for heater circuits, 100 
watts for monitor circuits. 
Mounting: 19-inch relay-rack panel. 

Panel Finish: Standard General Radio black 
era kl . Certain ..,tandard fini he which can 
be proc ssed in quantity can also b upplied. 
Dimensions: Panel (length) 19 x (height) 15% 
in hes. D pth behind panel, 13 in he 

Net Weight: 51 pounds. 

SPE CI FI CATIO NS, TYPE 1 1 81-BT 
'ame as for TYPE 1181-B except as sp cifi d 

helow: 
lnpu.t Frequency: 3.579545 m gn yclc ; unmodu
lated. 
Frequency Stability: ± one cycle pf'r Sf'cond for 
30 day!'i; ± 5 cycle for on<' year. 

Quartz Crystal: G ncral Radio TYPE 376-R. 

RF Sensitivity: .05 to 2.0 volts wunodulatf'd r-f 
inpu . 

Coupling to Transmitter: hicld0d cable and plug 
provi<lPd. 

) 
1 

l 
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7 AP RIL, 195 8  

SPE CIFI CA TIONS, TYPE 1 18 1 -BH 
Sam as for 1181-B. xc pt as not d below: 

Frequency: 1.6 - 15 Mc. 

Frequency Stability: ± 1 ppm for 30 days, or 
b tt r; ± 5 ppm for 1 year. 

R - F Input: 1.6 - 5 Mc , 0.1 - 2.5 volts, modu-

Type 

lated or unmodulated. 
5 - 15 Mc, 0.4 - 3.0 volts, modu

lated or unmodulat d. 
Quartz Crystal: General Radio T-i.'"PE 376-R. 
Coupling to Transmitter; hi ld d cabl and plug 
provided. 

Code Word Price 
1181-B 
1181-BT 
1181-B H 

Frequency Deviation Monitor . . . . . . . . . . . . . . . . . •  

Color Subcarrier Monitor . . . . . . . . . . . . . • . . . . . . . •  

Frequency Deviation Monitor • . • . . . . . . . . . . . . . • .  

MALAY 
1A.JOR 

:\fADAM 

$1025.00 
1025 .00 
102 5 .00 

U.8. Patents 2,298,177 and 2,362,503. Licensed under patents of Radio Corporation of America and Dr. G. W. Pierce. 

TYPE 1931- B A M  PL ITU DE MODULAT ION MONITOR 

Th TYPE 1931 Amplitude Modula

tion Monitor, like th TYPE 1181 Fre

quency Deviation l\1onitor, is a General 

Radio developm nt and has become an 

industry standard. The principle of 

operation is shown in Figure 8. Per-cent 

modulation is indi at d continu u ly on 

a pan l m ter, and a warning lamp glows 

whenever modulation p rcen tage exc eds 

· level set by means Qf a calibrated dial. 

The audio-frequ ncy envelop of the 

m dulation wave form is available at 

a pair of terminal for operating the 

TYPE 1932-A Di tortion and Noise 

Meter. A 600-ohm program-monitoring 

output is also provided. 

The fron pan 1 is shown in Figure 9. 
Only those ontrol necessary to normal 

operation appear on this pan 1, which 

is removable by means of he two 

fastener shown. Other controls and 

indi a or appear on the inner panel 

shown in Figur 10. The cha is-top 

I ' of Figure 11 shows the circuit

flow marking and th color-coded 

pot that identify the internal adjust

men s. 

Con true ional featur s of the modu

lation monitor are identical with those 

of h frequency deviation monitor and 

are clearly ho\\rn in Figures 1, 8, 9, 
and 10. 

SPE CIFI CATIONS 
Range: Modulation percentage, 0 to 110%, 

indicat d by meter on po itive p aks, 0 to 100 0 
on negative peak . Th fl.a hing lamp is ad
j u table to operate from 0 to 100 on negative 
p aks. 

Carrier- Frequency Range: The monitor will oper
ate at any carrier frequenC'y from 0.5 to 60 
megacycles. A single set of coil ( ither 0.5 o 8 

megacy 1 s or 3 to 60 megacycles) is supplied 
with each instrument, unles both sets are 

pecifi ·ally ord r d. 
Carrier-Frequency Input Impedance: About 75 ohm 
in the broaden..., hand, increasing slightly at 
higher carrier frequ 'n<'ies and varying some
what with input tuning. 
Accuracy: The over-all accuracy of measure-

Figure 8. Functional schematic of the amplitude modulation monitor. 

VI L-S 

DUAL R-F 
DIOD E FILTER 

SET 
CARRIER 

CARRIER 
METER 

R-F 
FILTER 

V2 

AMP 

V5 

BIASED 
/ AMP 

( 

V3 

RECTIFIER 1---� 
VTVM 
+ -

MODULATION 
METER 

V6 _d::::... OVER-
THYRATRON � MODULATION 

.__ ____ _, LAMP 
I 
I 1--....;-.-'E-------------------t() TO EXTERNAL 

DS N METER t" 
OVER-MODULATION V4 

PEAK DIAL 
AMP 

AUDIO 
OUTPUTS ( 100 Kfl) 

i---'------i() TO 600-0HM 
MONITORING 

LINE 
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f igure 9. Panel v iew of the ampl itude modulat ion mon itor. 

ment at 400 cycles is ±2% of full scale at 0% 
and 100%, and ± 4% of full scale at any other 
modulation percentage. 
Detector Linear ity: The distortion in the diode 
d t ctor is very low for frequencies up to 7500 
cy l . Above this frequency, a s mall amow1t 
of negative-peak clipping occurs, reaching 5% 
at the extreme high end of the audio range at 
15,000 cycles and 100% modulation. 
R- F Power: In the broadcast range the maxi
mum r-f power requirement is about 0.5 watt. 
Tube Complement: The following tubes are used: 

2 - 6SN7-GT 1 - 2050 
2 - 6SJ7 2 - OD3 
1 - 6AL5 1 - 6X5GT 

Warn ing Lamp Circu it: The OVERMODULA
TION lamp will flush when v r the negative 
modulation peaks exceed th . etting of the 
MODULATION PEAK dial by 2% or more 
modulation, for audio frequencies between 30 
and 7500 cycles. For higher audio frequencies, 

the percentag overmodulation required to 
flash th l am p increase lightly. 

The accuracy of the dial calibration is ±2% 
of full ·ale. 

Meter Circu it: The response of the PERCENT
AGE MODULATION meter cir uit is fiat, 
within ± 0.25-db, b tween 50 and 15,000 cycles, 
and within ± 0.l db between 100 and 10,000 
cycles. 

Either positive or negative modulation peaks 
may be read. Calibration in db below 100% 
modulation is provided. 

The meter dynamic characteri tic me t 
FCC specifications for modulation monitors. 

Aud io M4?n itor ing Output: The audio output am
plifier i'3 fiat, within ± l.O db, from 30 to 45,000 
cycle·. Th internal imp danc is 600 ohm . 
Distortion i le s than 0.2%. Open-circuit out
put voltage is about 300 millivolts. 

F idel ity- Measuring Output: Flat within ±LO db 
between 30-30,000 cycles v.rith TYPE 1392-A 

F igure 10. V iew of mon itor w ith outer panel removed show ing adjustments and controls. 
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Figure 11. V iew of 
chass is show ing signal 

flow lines. 

Di tortion and Noise Meter connect d. Distor
tion 1 :; than 0.1 %. 

Output level varies inver ely with settiI g of 
MOD LATION PEAKS dial, thus providing 
r a onably uniform input to di tortion meter 
at all modulation levels. Average output level, 
app1·oximately 1.5 volts. 

Residual noise and hum level will not exceed 
-80 db. 

Auxiliary Output: A multipoint connector at the 
rear of the instrument providl:'s a means of 
connecting: 

l. An external P rcentage Modulation 
Meter, either local, 00 n max., or 
re1note, 5000 ohm max. loop r i tance. 

2. To a 600-ohm output for audio monitor
ing. 

3. The TYPE 1932-A Distortion and Noise 
Meter. 

Type 

APRIL, 1 9 5 8 

Power Supply: 105 to 125 (or 210 to 250) volts, 
50 to 60 cycles. Power input is approximately 
50 watts. 

Accessories Supplied: Multip int connector TYPE 
ZCAP-5 Power Cord, spare fuses, and one set of 
input tuning coils (specify frequency range de
sired). 

Mount ing: The instrurn nt is r lay-rack mounted. 
End frames are available for table mounting. 
(Se price li t below.) 

Panel Finishes: Standard General Radio black 
era kle. Cntain standttrd grays which can be 
processed in quantity can also be supplied. 

D imensions: Panel (lc•ngth) 19 x (height) 8%' 
inches. Depth behind panel , 10 inches. 

Net We ight: 32%' pounds. 

Code Word Price 
1931-B* 
1931-B* 
1931-P5 
1931-P6 
FRl - 510 

Modulation Monitor, 0. 5 to 8 Mc . . . . . . . . . . . . . . . . TARRY 
Modulation Monitor, 3 to 60 Mc. . . . . . . . . . . . . . . . TOPIC 

Extra Tuning Co ils, 0.5 to 8 Mc. . . . . . . . . . . . . . . . . TABBY 
Extra Tuning Co ils, 3 to 60 Mc. . . . . . . . . . . . . . . . . . TOTEM 

$625.00 
625.00 

23.00 
23.00 
13.00 pair End Frames. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . ENDFRAMEAT 

•u. . Patent 2,298,177. 

FCC TYPE APPROVAL FOR GENERAL RADIO 

TELEVISION TRANSMITTER MONITORS 

Th Federal Communicati ns Com

m1 ion ha i sued typ appr val und r 
Part 3 of the ommi ion' rules for the 

General Radio TYPE 11 4-A-A Tele

vi ion Transmitter Moni tor. The ap-

pro val covers operation on all VHF and 

H F  channel , and the FCC type ap

proval number is 3-105. 

There are some TYPE 1184-A Monitor 

now in service that differ from th ap-
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proved TYPE 1184-A-A in t·wo minor 

respects, both easily changed in the field 
without interrupting operation. A bake

lite disc in the overmodulation-warning 
lamp is to be removed� so as to make the 

light brighter, and a "M check" push 

button is to be installed in order to 
allow a quick check of over-all operation. 

The Commi sion has also issued type 

approval for the older TYPE 1183-T-A 

Television Transmitter Monitor. The 

approval covers operation on VHF and 

UHF channels below 800 Mc, which 
covers all monitors now in service and 

the FCC type approval number is 3-104. 

T'he existing TYPE 1183-Tl, -T2, and 
T3 Monitors now in service differ from 

the approved TYPE 1183-T-A in the 

same t' o respects de cr:ibed above for 

the TYPE 1184. 

We will supply, on request and at no 

charge, instructions and all necessary 

material for making the changes on all 

TYPE 1184-A and] 1 3-Tl, -T2, and -T3 

Panel view of the Type 
11 84-A-A Television Trans

mitter Monitor .. 

Monitors now in service. Please \vrite 

to our Service Department, 22 Baker 
A venue, West Concord, Massachusetts, 

giving type and serial number of your 

monitor, shipping address, and name of 

individual who will be responsible for 

handling the matter. 
These General Radio monitors are 

the first complete, television frequency 
and modulation monitors, and the first 

UHF monitors of any type, to be 

grant d FCC type approval under the 

current rules. 

The older TYPE 1183-T Monitor \Yas 

designed be.fore precision-off set opera

tion color ransmission, and the current 

FCC rules were in effect. The fact that 

it has been granted approval under the 
current rules illustrates one of the many 

advantages of buying General Radio 

equipment. The typical substantial mar

gin of performance beyond current re

quirements is the purchaser's best avail

able insurance again t early obsolescen e. 
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TYPE 1210-C UNIT R-C OSCILLATOR 
The Type 12 10 nit 

R-C 0 cillator, 1 one 

of th lectronic .. : lab

oratory 's most useful 

rre ner al-p n r po ·e in

struments, has s vend 

notm orthy f atur 

l. Sma l l  di men. ions 
2. Sweepable, with inex

pent:::ive drive 
3. inf'- and Rqun.re-wave 

output 
4. Low-imped:::mce, low

distorti n outpnt 
5. Ili�h-impedance, high

voltn.ge output 

Thi. versatile oscil

ln.tor appC'ars now in slightly different 

ex ernal appearance, n ·e . itated by a 

change in internal con tr l ion . 

The new model, TYPE 12 10-C, re
mains unchanged in its electri •al char

acteristic.· but has b en r desiO'ned to 

use etchC'd circuits, a develop men that 

results in a greater unifonnity of per

formance and gr at r reliability than 

can be achieved by individual wiring . 

The etched circuit , lik many manu

facturing developments, ha. been ome 

years in achieving maturity . Fluxing, 
soldering, and cleaning problems have 

been largely solved, and its use in equip-

ment where unif01mity and rcliabili y 
are paramount consi lerations is steadily 
growing . For . ome year , the GC'neral 
Hadio ompany ha been carrying on 
a c011t.inuou. development program in 
etchC'd circuit technology with he aim of 
(1) f'liminating the "hug. " that. inevitably 
crop up in a new pl' e . ..  and (2) build ing 
a t<>chniqu of manufacture and test . 

The fruits of thi. program can already 

be sPen in a numb r of General Radio 

in trumPn . tl lat t of which is the 

new TYPE 1210-C. 

lBousquet. A.G .. Poter. on . .  \. P. G .. and Sinclair, D. B .. 
"Un it R-C 0 ci Ila tor - 20 Cycle: to 500 l o," General 
Radio Experimenter, Vol. 29, :'-l'o. 12, lay, 1955, pp. 1-11. 

CON DENSED SPECI F I C ATION S 

Frequency Range: 20-500,000 c in 5 ranges. 
Frequency Accuracy: ± 3%. 
Output Control: Logarithrni , calibra.t0d 0-50 db. 

Output System: 3-position switch for squarC'
wave, . ine-wave low-imped:l.nC<', or 8in -wav 
high-imp0dn.nce output. 
Low-Impedance Output: (For loads of 500 ohms 
and high<'r) 0-7 v, ± 1 db up to 200 kc. 
High-Impedance Output: (For load8 of 10,000 ohms 
and higher) 0-45 v, ± 1 db from 200 c to 200 
kc. 

Type ---

Squ:are-Wave Output: 0-30 v p ak to p0nk; ris 
time approximat<'ly 7-:( µ.. c. 
Tube Complement: One each 6BQ7-A, OB2; two 
12AU7's. 
Power Supply: 6.3 v ac or de n. 1 n,mp.; 300 v de 
flt 50 ma. TYl'J•J 1203-A Uni PowC'r Supply for 
op0rat io11 from l 15 v, 50-60 f'Y<'le, . 
Mounting:;: Blac·k-C'r:tckle finish aluminum panel 
and Hid<'•; ahuninum cover finished in clear 
I n.cq u<'1·. 
Dimensions: 10}/:2 (width ) X 5% (h0ight) X 7 in<'h
e (d pt h) OV('J'-:1.ll. Weight: 6;xt lh. 

C" orle W orrl 
1210- C* 
1203-B 
48 0-P4U3 

Unit R-C Oscillator . . . . . . . . . . . . . . . . . . . . . . . . .  . ABAFT 
ALIVE 

Price 
$180. 00 

40.00 Unit Power Supp.ly ......................... . 
Relay-Rack Panel (for mounting both l 210-B and 

1203-A in one panel) . • . . . . • . • . . . . . . . . . . . .  

"'U. S. Ptl.tPnt No. 2,17::1,-127. 
TI JP ANC ... R'l' 10.85 
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<®> G E N E  A l  R A D l O  E X P E R I M E N T E R  1 2  

HIGH -POWER VARI AC AU TOTRA SFORMER ASSE MBLI ES 

V ew of t h e  T y pe W50G6BB 6-ga n g  V a r i a c .  

'l h n 'W · ncl  
:._ n a nti l a  I I i n  ·ou r-o-:._ ng n n I . · ix-rr; T rr 
a. . m h l iP · a.'> wPl l a. · the  f a m i l iar t wo

gm 1 g;  tut I t l  ,. - U'm tg 
: hlc i n  mo. · t  \·aria< ·  YI  •. · . T h i� al-
low.· l mble t he lo. I <·:._ J :._ ·i y for .· i n ,.... ] 
n. ·: n b l i c : .  Th t abl u 1 v  .,. I )· ya 
n1t iuii;� for -l an c l  l '-g� n g  a.-. ·c m  l l i . · i t  
· c nnrn n ·ire · iit :. 

.\ I I  ..i- :>- , : n l ( )- ng; m 
P< l l l  i Pl •d w i  h l a.I I I :._tri ng.· . 

C H O K E S  
I n  < m  h · r  t o  : t "\  i d  • · i tT t t l : d  i n �  l ! IT t 

Ty pc 

WSOG4BB 
W50G4BBM 

W50G 5 B 'B  
W50G 5 BBM 

W 50G6BB 
W50G6BBM 

4-Go n g  V a ria c 

4-Ga n g  Variac w iith c a se 
5-G a n g  Variac 
5-G o n g  Vorioc w i th c a s e  

6-Ga n g  Variac 

6-G o n g  Variac w i t h  ·c a s e  
. 

L> 
1 . 2 

WSOHG46B 
W50HG4BBM 

W50HG 5 8B 
W50H G 5 8BM 

W SOHG688 
W SOHG688M 

4-G o n g  Varioc :.. . .  � 
4-Ga n g  Variac with c a se 
5-G a n g  V a r i o c  

5-G o n g  V o r i a c  w ith c c n·e 
6-Ga n g  Variac 
6-G a n g  Varioc w ith c a s e  

C • R. P t nt appl if'd f r .  

e r 

. . . ) .... 

· 1 1 . .  
4 2 . 7  

I 

it. i . ·  r '  · m m  n J t h a t  

' h ok <'.' hP u . ·f'd w i t l t h  · 
·h e  k : a ·  fol l  rn·� : 

A "· t•mlJl!f 

'I · 1  ., 5 - P 
gun ... . . ( )rd r 

l-g: u  g p· rn.llcl . . . . . . . . . . . 3 T Y PE 50- 1 
0- •:Lng p:1rall l . . . . . . . . . . . . 3 TYPI: 5 - P l  an<l 

2 T x P �; 5 - 2 

l>-g:rng " c . . . . . . . . . . . . .  . 

Typ 
50..P 1 
SO-P2 

29.f> 
27.0 

2� .Ii 

3G.9 

od n·or<l 
-, PAR, 1 . T .t'l l O K  

' I  I U  l ' L  : c  ' H O K  

·10. 
. ) .0 

5�.0 
. 1  

R a dio Co 

I'ric 
$ 1 6.00 

T 6.00 

:tn 1 

Price 
$540.00 

600.00 
670.00 
73 5.00 
800 .. 00 
870.00 

540.00 
600.00 
670.00 
735.00 
800.00 
870.00 

pan y 
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