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SEC`i'1OM 10

1k'eé7:" EbS AÜ'11 C? Sü'áV`ñ l Y SA+' A'i,ibT1'iaRIAÉ+.

RE-/.SSEABI:Y' OF Pm.1s REMOVED POR

LS

CT4xm."a iY3.:i BREAKAGE

J.M IJM+W4}+.a1

1., I SP1CPI0X or RECEIVED MeTERIAI

Received material should be carefully inepeceed at the time
of uncrating for evidence of damage or breaking due to careless handling

in transit Care and good sense should be used in the process of un-

packing or u crating the equipment, Hesty use of improper tools each as

crowbars, etc, , may easily result in damage to the enclosed equipment.,

Be sere to note and follow externell; marked instructions such as, "This
End Upp' or "Open This End", etc, All equipment ie carefully packed at
the fa- tory to insure safe delivery with reasonably careful handling°
When removing items from packing material check item by item against the
enclosed packing liat for errors or short shipment

2, Rr >.y.iSD4BLY OR PARTS REMOVED ?OR S:S rinIZAT

Some items because of their composition, weiezt or fragility
are removed from the equipment for shipment, These ite e will be found
separately packet and should be reinstalled after the equipment bas been
set-up at its permanent position, Some aucb items are ae follows and.
should be looked for where eppiicable,

Transformere, ..*ea,ctore where their weigletr; exceed 75 to 100 lbe,

b, Resistors, vitreouo or glass ottck type sines over 25 watts
where mounting is by menus of plug-in ferrule terminals,

c, Vacumn tubes,, all types and piyes except some small receiv-
ing typed held in locking type eocketc,

d, gash pot oil, for timing relays of that typeo

ego plugein type radio frequency inductors

f: Crystals o radio frequency ..ontrol type

g,; Microphones, telegraph keys;, carpbonese etc,

he Portable test equipment and safety devices each ac
men Stickson

U" A

These items where applicable should be reinstalled in their

proper position, All items have id.entl.fying marks or tags placed. on
them and similar marked tag at their correct movnLing position When

pooiticn is not obvious, xnatructions as to their proper installment
and place will be found in section 2 of this Instruction Manu ls-,

Mt. "--22
Z,^-;13 R,





Loose items such as flexible grid aná plate leads and armatures of contac-
tors will be found securely tied to stationary members in the equipments
These should obviously be freed prior to installation of facuun tubes and
application of power,,

CLAIMS FAR BRZALAG£ IN SHIPMZET

In cases of damage to equipment due to faulty handling in ship-
ment, notify carrier immediately leaving broken or damaged iteri or items
exactly as found in package, Do not destroy or remove any of the wrappings
or protective material involved in the wrapping of the damaged itemQ
Carrier companies will not accept claims for "Damage in Shipment" unless
they can inspect the damaged item and its associated packing material,,
Claims must usually be made within five days of receipt of shipment,

Art -9-22
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SECTION Id

G.MUL DESCRIPTION OF BQ*I%YME°IT
FOR C,Rei^., éE00 FM "i3RCIUCLSd.° >1O7)=a

ULAT i ON AND YU-WIWI MONITOR

;A 1, General Description: -

The REL Cat,600 FM Broadcast Modulation and Frequency monitor
provides means of continuous monitoring of both instantaneous percentage
of Modulation in either direction and average carrier frequency The
monitor is completely crystal controlled and designed to operate en
any one frequency in the band of from 88,1 to 107,,9 megacycles, It is
furnished completely aligned with crystals for operation on OWE spec-
ified frequency in the above band;.

Also included is an over modulation alarm which may be accurately
adjusted to flash at some preset modulation level in the range or from
50 to 120% modulation.,

2. Assembly and Instal"1ation;--

Tubes and crystals removed for shipment should be reinstalled.
Particular attention should be paid to insure correct placement of
individual tubes: Each tube will be found to have a symbol number
marked upon it. TUBES MUST BE REPLACED IN THE SOCKETS HAVING CORRES-
PONDING SYMBOL DESIGNATIONS. LIKEWISE WITH CRYSTALS:

It is recommended that the equipment be permanently inatailed :leer
enough to the transmitter so that the connecting coaxial cable rill
not exceed 50 feet in length..

Primary Power Connection: -

115 volt 60 cycle power should be brought into terminals #9 and
#10 on the rear of the main chassis, This line should be ".LIVE" 24
hours a day so that the two crystal ovens which connect to the line
prior to the "POWER" switch will be energized continuously,

4, Input Connections:-

RF input to monitor is made to jack J--1 located at the rear of the
main chassis A 50 or 70 ohm solid dielectric cable with vinyl jacket
is recommended. Standard cable connectors are furnished with equipment,

RF input requirements for satisfactory performance are,; Normal
10 volts RMS1, minimum 8 volts, maximum 30 volts into 50 ohm termination.
Means should be provided at the transmitter end to insure that once
set the input level to the monitor is constant,

Art m9m 33
Page No, 14)





5, Aef;..essorv (.11-44 ana ntio o2
For connection of remote ever-modulatiol alai% indicator» %AKE,'

contacts are brought out to terina]o aal.15 on rear of main chassis,

Audio output for aural 121Crit Wine way be obtainzd by connwting
a 6W ohm terminated line tretwoon teiminais ÑU and /;1.2 zrith 41 being
at ground potential. Output level of 01.W.J. for plus or minas. 75 ke
swing is obtained, This ozIput includes 75 iticro-second ai

1, Circuit Descri~s-
The monitor consists or a Vel7Y isensitiv.5..ty superlaetro104

ceiver The hetrockyring signal is derived .froz. won heated c-.1-;,71.3ta1
Y-1 at apprcod.Mately 4 me,, and multiplied either 9 or 12 t ftn.
second half of V-4 and V-14 Injection is to signa1 grid Cr". V--1,3 ohich
junctions as a high level liitirgrdmero

me iz or,erateu at I 0: 7 ripzacycles, V-2 is a limiter
driver whose output ia controlled by front cuot 'C:1, Markmi 'TtiP GUM.,
This control varies V-2 scrlen veto

Fr.evency modulation detector ocmprisos transi:oznete C.Jsaáraly
and duo -diode V-3. The avera.ge carrier frecrency indicator is a zero
center 100 ult1 lost:puns ent in the common diode :s9eturnf® During modulation
<sepal and oppositely poled audio voltages appear acrozs 11-7 'ard
Input fro these voltages to the mr.dniAtion inst.:L.:a:tor i sel.cted
by switch .51,1 which is the front panel control rammed "MOD PP,' IMO.)
DOWN".

The % modulation indicator consists of ttnplifier V-12 recUtUr
and D.C. amplifier V-13.

V --7a th7ratrenp arrerd ate threzhold aL tube having its con-
trol grid volt, .;erinrod from DC. Ufiw V-13

The atudiary cudir, amplifieri6i3 provided for aural Nonitorlin
purposes and is preceded by th tandzrd 75 micro -second d»-erphaal.s,,

Oven heated crystal Y-2 and oscillator to 17-5 operates at -cele
half the I.F. and serves as a calibrator for the b.W. detector c,7,red.to

The aasocizted power supp:14r is of conventional full mve type
using electronic voltage regulation.

C l. Operational Adjustments:-

WAIIIII9G Before turning on power see that the 103 oh sz.foty shunt
resIstor is in place across terminals #33 and #14. Do not renovn
until instructed to do co in the alignment steps.

Art - 9 33
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C 1. Operational Adju jtmentss-(Cont;.,.aJied)

STEP 1. Connect 1.1.5 volt 60 cycles to terminals #9 and taIO :lt't,

svitkvii marked "POWER" off, Lights on zs:re center meter sWi.l a l. w:;ht erd

will flicker showing operatie.x of oven beatera after eeveral minatt.r+ at
rood aenbi ent .

STEP 2 Set control marked 'ALARM SET`" at fu1:G. s:?.ocksrise,. =''t)}=ER."

at "UPEP'." and "ALARM CAL" at ;Nall cour.ster=clocmTviae past teri..ted^a. pokr:.t;,

turn on "POWER".

STET' 3., using a O-1 MA anilliameter (negative tip) plug in. jack located
a lift hand end cf front sub -=panel. Slowly increase coupling to 'trine--
mitte,r tank until meter reads 0.,5 MA, If and doubt existe check output
of cable at monitor end of lire with a VTVM loading the cable. wt.th. 50
ohms capable of dissipating about 5 watts,

STEP 4, Set "C,a3. OPER" to "CAL 2" and adjust "CET CAL" carefully to
makl zero center meter read 0..

STEP :e;,> Set "CAL. OPgR" te '"OPER". Meter should recd legs than plus or
minus 00 cycles if transmitter is within plus or minus 2400 cycles
of Acasigned frequency (due te 100 ohm safety shunt en rear tr3r act! s'sº.:3 n) o

STEP 6,, If co remove shunt, set "CAL OPER" te 'CAL 1" and -.'id_jusst "RF

GAIN" to make zero center meter read 4109@e cye].e,3 ,

Repeat

1-/f2.5

STEP 7, ; rocedure ouelit.ed i.r, Steps 4 and 5.: De not diet:xr°b

"RE' GAIN" setting sax?lPsys input to monitor is changed, if it ie changed,
readjust as in STEP 3 :Tor reading of 05 MA tol'rra.nec, , á? I MA, pl.ue

0,3 MA, repeating STEPS 6,; 4 and 5 in that order,

STEP e, To set over -modulation alarm, set "CAS, OPER" to "CAL 2" rotate
"AL:_ E:M CAL" clockeise until percent modulation meter reads desired alarm
valve,, Leaving the meter indice wi ng this valve turn "ALARM SET" Control
counter clockwise until relay buzzes and alarm lamp flashes, "ALARM CAL"
should now be returned to extreme counter-clockirise position (past s:mwitch)
and "CAL OPER" turned to "OPERA., Leave "ALARM SET" et position deter-
mined above,

STEP 9_ Terminals #11 and #12 should be terminated in a reoiastance or
impedance of about 600 ohms, This is the Aux, audio output. Terminal
#11 at chassis or ground potential,

C E, MISCELLANEOUS NOTES AWU1 WARNINGS: -

a. f?052 2s zero oet for percent modulation meter in case =yr-13 is changed,

b, R-46 is sensitivity adjustment of percent modulation meter and must
be set A II'YER R=52 using accurately known transmitter swing (plus or

minus 75 kc equal 1002)

(Small black mark near right hand end of % modulation scale le est at)
(133 1/II'Modulation or plus or minus 100 kc swing )

Art moi - 33
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PARTS LI ST rag, ifo0 .t?` BROADCAST FREQUENCY AND MODULATION
MONITOR

Sw20á,
REF,

3 RIIu PART

HO

_ __.. a

D:rnSMVTIOU

0=-1 Ca5047-51 Capacitor - fi;seel, mi,:a; ,QC1 ofd., 50Q vrm 20% accuracy

C=2 0=5000-M5 Capacitor m fixed, ceramic, 1200 mmfd,: 300 VDCW, 20% accu-
racy.

C=3

Ca-LF

C,5

0=6

C=7

-5171a-SI Capacitor = fixed, Ni:.n,. 006 mid 50C. VDC'rd, 2Cb; ac=t;t'.rar_.y

Capacitor a Part of 7,:l. 4.esembly

Capacitor - Part of :?,_-1 Assembly

Capacitor ® Paz -t of Z,_;. Aneembl,y.

Capacitor - Part of Z-1 Assembly

C-8

C-9

C-10

C-11

t:=m14

C°15

,r5013-51 Cflpacitor m fixed, na3.etlp 220 maafd,,- 500 ülI'C1, ,;curacy

Capacitor = Same as C-:3

Capacitor - Part of Z=2 Assembly
1

!Capacitor - Part of %-2 Assembly

Capacitor - Part of Z=2 Assembly

Capacitor - Part of Z-2 Aasembiy

C-16

C-17

C=5002-35 Capacitor a fixed, ceramic, 4,7 msi"id.. 500 'new, xo% $evuny-,
.

cy zero coef:'ici.ont,

Capacitor m Same as C-16

C=,18 C-5009tlx2 Capacitor a variable, air,, split; stator, 5=16 saz, 2,5-11
mmf&

C-19

C-20

Ca21

0-22

C-23

Cm5175®C8 Capacitor - fixed, mica, ,005 m.rdo 500 VDCW, 20% accuracy

Capacitor z Same aa CRS

Capacitor ® Same as C=$

Capacitor - Same as G-?

Capacitor m Same aa C93

C=24 C -5172=-S1 Capacitor - fixed, silvered mica, .000047 mf3 500 VDCWo
10% accuracy

Art -8-211A
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mom RIG ROT
NO,

C-25 C-5173-51

0-.26

0-27

C-213

0=29

0-3o

C1=31

C-32

'J=33

c-34

0=35

e-36

c-37

C-39

C-5026-55

C-5001 -£5

0-5174-51

0-5169-14

0-5168-14

0-5167-14

0=40 0=5166-14

C-41

0-42

0-43

c-44

C-45

w....~»m.moormaur mworw,wamemmwanramedwnmemw~nommamm,ams...,,ana,.....,

153CEIPTIO1
1,40Wq*aMMeIMIONMT.,434/....02CAPrOW,,M01.4.1111.11W11OPttl/01~YYJIMMIllyillOMID WARM161~~~~0~..11/40r1.er.....111,1,/.44.11.1.

Capacitor - fiwed, silvered mica 00015 mfd 500 VDM4,
10% accuracy

Capacitor - varlable,, air, trtmmer type, 47 mmfl,016/3
nominal spacinze

Capacitor - Same 0=16-Fixed, cercArme.,
DO IIDC W. /0 iía UCCak-al. ,ZZ5rd CI9e/i/cie491-.

Capacitor - Same au 0=3

Capacitor - Same as 0--26

Capacitor - $ame as C-2

Capacitor fixed, ceramic, 100 wir, 500 VDCW, 10% accur-
acy.

Capacitor

Capacitor

Capacitor

Capacitor - 50J VDCW, 5% awaracy

Capacitor
mime 10%0

Capacitor
minus 10%,

Capacitor
VDCW, 20%

Capacitor
VDCW,, 20%

Capacitor

Capacitor

Capacitor

Capacitor

Capacitor
minus 10%,

Same as 0-31

SaTe as 0=3

sam? as 0-26

mica, 001 mfd.

- fixed, paper, oil filled, 0,25 mfd, plus 20%,

600 vDcw

- fixed, paper, oil filled, 1,0 mfd,, plum 20%
600 VDCW

- fixed, electrolytic, pluzin, 20 mf&. 450
accuracy, metal can

fixed, electrolytic, plue-in,
accuracy, metal can

40 mfd, 450

Same as 0=37

- Same as C-37

- Same as 0=31

Same as 0=37

- fixed, paper, oil filled, 0,1 mfd, plus ao%
600 VDCW

Artr-8-211A

Page No. 2 (9)



.

.

.

.

.



SnacL ma, n.ion
j NO

DBSC&1PTIOZ

c-46

Cma_}7

C=45

C-49

C=54

Ca51

C=52

53
C1,54

C= 55

C-56

c-57

C=58

7-1

F-2

I7

J®l

J=2

a1

L-1

F -55000--,L3

a 5oo6-z3

1-5004-G2

J -5001-A5

J-5o14®C1g

11-5029-C17

L-5003-85

Capacl 4or Part of Z-2 AseemUy

Capvcitor -, Samo a¢ C-3

Capacitor Sam.: as 0-3

Capacitor c as C-31

Capacitor Swat se 0-2

Capacitor Sam,, aa ax..? C^3

Capacitor 5am5 as

Capacitor - Same as C-2

Capacitor - ,ame as 0-2

Capacitor Same as 0.t2

Capacitor as C-2

t;spacitor - Simr as C-3

Capacitor fixed, pa(:er, O.,02 mfd 200 ü'DCW£ p:ue 6:Gw
minus 10$

Yuse '_- glass enclosed, 1 sinpe: z,, 250 volts

Fase - glass enclosed, 2 ampere, 250 volts

ampo pilot light 115 volts,, 6 watt, casa i?,cabra brae

Jack, female contact, chassis mtg,, type

Jack m phone type, single closed,oircuit, single bole

Relay z coil for 100 volts DC with 25 WA, o; 1es$, two
fora A contact sections per relay

Co11,BL , Choke, 3,5 microhenries, DC resistance l ohm
integral type, single layer wound, w ehielded

Art= S-211.1
Page
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SYMBOL
RJAá:,

RBIs PART
NO

I-2 1-5028mM3

13 13-5002-B7

L -5051-s5

L-5033-014

X-1 at°5020{W3

ma2 mk5027a%,

P.-6

P -5002-A5

5-5199-E16

R-5125=-A7.l

:D-5034-12

5224-I2

R-5197-12

R-5219eC6

DffiSCRT.PT ION
v...n.AMI. _...._,..m..._ _ .0.10~~.~.1.1...,..:.r. ,...

Coil, radio - choke, inductance 25 millihenries, 15%
accuracy` multiple pin ceramic bohbn, wax impregnated

Coil, radio m heterodyne oscillator let, tier. i,ategre
type, single winding

Coil, radio - o acillator plate tarok

Coil, radio = tripl er. plate

Coil, radio Shma aEa L-4

Choke, filter <- PD her.: iea at 75 maximum T,0 ree3 stanee

1600 ohms, hermetically sealed

Meter e DC micro.e -meter, zero center 50-0=50 microampere
deflection, rpecial ecale and pointer, scale has 40 divi=
eionc and plus/minus 2000 cycles on the scale to corres-
pond to plus/minus 50 microamps on the meter, 2% accuracy

Meter - DC microemraeter - Movement 0 to 250 microamperes,
1400 ohms, scale as for Model 862 typo 3IB with 250 micro-
amperes giving full scale (plus 3Vti indication and with
additional mark at a deflection corresponding to 133-1/3%
modulation, damping factor within 16 to 200, time for one
complete oscillation of the pointer is from 290 to 350
milliseconds, 2% accuracy

Plug - con.nector, coaxial, used with J-1

Power measurement lamp - locks in base, non=15rear ree':.e-
tancea

Resistor o fixed, composition, 1000 ohms, 1/2 watt,, 10%

Resistor - fixed, composition, 82,000 ohms, 1/2 watt,, 101,

Resistor - fixed, composition, 20,000 ohms, 1/2 watt 10;

Resistor fixed. composition, 20,000 ohms, 1 watt, 10%

Resistor o variable, wire wound, 50,000 ohms, 10% accuracy,
3 watts dissipation at full resistance, linear taper

Art -8-211A211.A
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SUBQ1,
REP

Ra7

R,-;

9
B,10

Rural

R=12

L-13

R®14

11,15

x,16

R-17

Es -18

R-19

R-20

R,21

R=22

R-23

R®24

R-25

B-26

R-27

R-28

R-29

DZSORZ'T10li
..-ammesa,alomincr.,cameusr. wmarozt...,ran art.rec v..:e-..lwarea.,.,,,ric..

Resistor m fixed., composition, 510 ohms, 1/2 watt,

Resistor

Resister

Resistor

Resistor

Resistor

Imo as r-7

fixed, ¢:ow¿tFr3.l wi-ora-. 6200 ohms, 112ws.thi,r 5%

Same as
{.

1:'

fixed, composition, 1 meg ohm, 1/2 wtstt 10%

fixed, composition, 10 ohm, 1/2 watt,, 5%

Ssme as R-2

Resistor m flask composition, 100,000 ohm, 1/2 watt, 10%

Resistor - Same as 3?, -14

Resistor -r fixed., cz roaiti.on, 15r000 ohm, 1/2 vatt, 10% 1

Resistor 5;á.:,;e as IL3

Resistor - Same as IL16

Resistor Sgme as 11-3

Resistor ® fixed, composition,
accuracy

Resistor Same as R,14

Resisto=.

Resistor fixed, composition, 2000 ohms, 1/2 w&tt 10%

Resistor Sams a.a ,-11

Resistor = fixed., composition, 15,000 ohms, 1 w1 t ts, 10%

Resistor fixed,;, composition, 150,000 ohms, 1/2 watt 10

75,000 ohm, 1/2 watt, 5%

fixed, composition, 47,000 ohms, 1/2 tntt, 10%

Resistor variable, composition, 100,,000 ohms, 20% accur-
acy, 1/2 watt at full resistance, linear taper

Resistor ® fixed, composition, 40000 ohm, 1/2 watt, 101

Resistor o Same as R-16

Art -r -211A
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SYMBOL REL PART
Rilr, Ydn

11-301 R-5222-12 Resistor -

R=31 R -5112a11 Resistor -

I R-32 R=50326,511 Resistor -

R-5101-12 Resistor -.

R-34 F-5223-12 resistor -

Resistor _

3-33

R`35

E-36

R-31

R -3s

I R-39

R4O

.r41

R=42

R-43

R-44

F-45

R,k6

B-47

11-48

B-49

R-50

11-51

R-52

R-5221-06

=5210,b11

R -5126 -All

R5212-12

R -5213m12

E,5215-12

kelie.1 MCA ,:.:711.1.19>«11. u0º~~~1,31.,.q9...m .rUparl.6611134.,..511...y...u211L8A(Jº

WS TUPTZOI

c4Áá: -is `» á.tiony,

co:z)e'sition,

composition,

c^om.cai tiionr,

composition,

Ssme as r,a-33

300,000 ohm, 112 watt,, 10%

1001,000 ohm, 1 watt,, 10%

100 ohms, 1/2 watt,, 10%

150,000 ohms, 1 watt, 10%

30u000 ohm;, 1/2 watt, 10%

Resistor - variable cowposition, 100,000 ohms,, 1/2 watt at
full resistance;, linear taper, 20% accuracy

Resistor s

Resistor ._

Resistor

Re ei s to r

Resistor

Resistor 4

Resistors

Resistor -

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor -
accuyacy

Resistor

Same as R-3

fixed, compcsition 33,000 ohms, 10%, 1.watt

Sams a-31

Sroe aL R:=16

Snme as R-2

Same s8 j71-2

fixed compvsxtion, 250,000 ohm, 112 wstt;, 1011,,

fixed, composition, 2,7 meg Om, 1/2 w ,, 10%

Sams as R-16

fisaze as 7-36

Spone as B-3

fixed campíssitior., 5000 ohms, 1/2 watt, 10%

Same as U-4

5sme as R.22

fixed, composition, 200,000 ohm, 1/2 watt, 10%

Same ae R-27

Art -S - 211A
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SiM201, rvaw I

BIT, r0
lr-

R`53

R=54 R -5023a05

L,55

1/-56

2-57

.5,58 .2-5200-A13

B,59

B,=60

R-61 9. -50S6 -All

R-62

5-5019=A19

e S=5O19-L19

S=501 S=N1

T-1

T-2

T-3

T-5035-014

T -5052®C14

T.,5Q34-014

»T$Sr,enai'loá

Resistor - Same as E- 2g

ZeéóiLt4Zs =- B'arits1P.6e, carbon,

clockwise, tlpe cUrvs kti with

Resistor - Same an R=28

Resistor m Same as

resiztar áz;ma as R-2

,5 r.gg ohms;,

swi tCh

rota,';ion counter

Resistor - f izo.i,, cow/Jo ition 100,000 ohm, 10% accuracy,

1/2 watt

Posis tG'tr Same a=3 E -2e

Resistor .., Sawl as 3-,2

B.esistor - fixed, composition, 1000 ohm, "1. watt, 10%

Resistor - Same as R-2

Switch -= toggle, SFDTr no center position, contacts 3 amp
at 123 vo l t s AG

Switch _- toggle,, DPST no center position, xtacts 5 amp

at 125 volts AC

Switch -. circuit selector type, 4 Tkrcuit,, 3 pos"t1ohs,,
non-s}acr' wing

Transformer - Oryata heater - Priaará 115v, Go cycles
Seca 6o3 volts fas at 2,9 ampn.- hermetically sealed

Transformer c Thy-ra tren plate = Prim.azy 115tP, 60 cycles .,,

Seco 125V. me at SO ñí..6., - hermetically sealed.

Transformer -y plate - Prima.xy 115V, 60 cycles - Sec 11.
310-09310 volts faya at 75 MA - Sec, '2, 5 volta ros at 2©
amps m Sec. #3 603 volts rink at 1025 amps Sep;,. 01, 6:3

volts fare at 4O amas G m heretically .sealed,.

Q-1 Tube - TYpa 7177

V-2 Tube d. Type 6.47

Art: 217 4.
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STt+TSOL WI PART
UF, IRon MaSCRIPTAOU

 _ Type .
  ,.,

V-4 Tube Type 7a :.i

9-5 Tube - Same am 7-4

Y-6 Tube Same as 7-4

V-7 rube Type 2050

V-8 Tube Type 5Y4G

Vc_g Tube Type 616G

Ym10 Tube - Type 7A17

V-11 Tube Type 003/1R105

V-12 Tube - Same caV-4

v13 ibe Sie .$ 7-4
V-14 Tube Saue as 7-1

X-1 L50O7r>E1 Socket for Y='i , 1okta1, ceramic

5006-U5 Socket,for V-2,, octal ceramic

-3 Socket for V-.3 same as 1

X-4 Socket for Y-4 m Same ac X-1

%.5 Socket for Y=5 - Same as &1

21a6 Socket for V- Same ae L1

X-7 .á.5Q60 -A5 Socket for V-7,, octal, mica -filled bakelite

XS Socket cSame ac

X-9 Socket Same as x-7

X.@10 Socket for V-10 - Same as X-1

r-11 Socket for Y-11 = Same as 7

Art -8-211A
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-.401.-211.91B11...11.19MlIt ,,..il011 1.41......f.<:.R,315. ,, .,,.....,..,16111n. TS* ,F ....framQ,_...,.m... _ . --1..`21

aT.MDOL s?. 1'

0'  , .

Socket fo E7-1,2 «Same an 31=1
s

DIiZUPTIGN

z-16 1.5oi0pd5

X-17

1-18 1.5013-G7

1-5027-z3

7-1 75013-14

6=2 . Ia501.4-E11

Z-1

Z-2

.,-.,.11,,11.4....0~.,.,_.,,..,111r

Socket fox 7-13 .r Gable as X-1

Socket for V -I4 o Same as Z-1

Socket for Ja, -1 - Sams as 1-1

Socket for T--1. - 5 prong;, ceramic

Socket for 1-2 - Saxe as X16

Socket for I-1 - Pilot 1isht assembly, candleabxa base
with albor indi úa,to r

Puse bolder - for y=1

Fuse holder fo:r 1-2 -- Same as X,19

Socket fox, a-35, - 4 prong, mica -filled

Socket for 0--.4á m Sama as X-21

Cry ata1 Unit - quartz, frequency specified wi thl n range

'3.75/5.100 me, accuracy pluslminue 00002y of specified fre-
quency at oven te?erature of 75°C in model oscillator
Unit stability plus/minus 0001% for ambient range of 25o
to 60°0 m Heater unit operates at óa 3 volts, 1 a*p

Crystal Unit -- quarts; - Frequency 5.350 mc. accuracy plus/
minas x0005% of specified frequency at oven te.srperature of
7500 in model oscillator = Unit stability plus/minue ,0001%
for ambient range of 25°0 to 60°00 Seater unit operates at
63 volts% 1 amp

Interetage Tuning Assembly

Discriminator Tuning ;',as}embly

x1f Séll.i
?Ilge Po, 9 (i





SECTION ?,,

MAINT.3,±CR OF EoLaaun - ORDERING
WARE OR REPLACEMa:::T PARTS - FRO-
CEDIIn FOR RETCBI 0r MATERIAL,

MA.IATMANCE OP EQITIPIflEKT

normal maintenance requires p!ºrfcdie inspection cf equf.pesee with.
Careful peratinizing of the various componente to detect signe of overload
or imminent failure.

Componer is which require periodic :saietenexxce are tebulatec. below,
"here applicable to this equipment instructions gives should be fol/owel,,

MOTORS PUMPS AND DLOWERS - rotating machinery of this type may require
periodic lubrication ii not of the sealed roller bearing type:, .Follow
lubrication instructions att, ched. to machine

MECHANICAL DRIVE STST S Panel bearings, shafting, belt pully ,:end
chain drive arrangements require occasional lubrication. with a few
drops of light machine oil, Do eot apply oil to eliding contacte found
in Radio Frequency "Line" asesemb}_iee,

MECRAJICAL CONNECTIONS = Terminal strips should be inspected occasion¢,
ally for loose lugs, broken or badly frayed wires Chuck or clasp
type plate and grid lead connectors should be tried for secuee fit
Coaxiel cables may break loose from plug assemblies if eobjeet to re-
peated handling or flexing,

RELAYS -CONTACTORS y Relays and contactors with enclosed contacts do
not require servicing for the life of equipment, Telephone type relays
and other exposed contact relays may require occasional cleansing or
burnishing of contact surfaces Bond paper strips saturated in pure
ethyl alcohol may be drawn between contacts while holding relay closed
normally,

Eleotro-pneumatic and oil-daehpot type timing relays should. be
checked for maintenance of correct timing interval Adjustment idle
struction.e for these items are found ia. Section IV of this manuals,

RESISTORS w Low voltage resistors should be examined for discoloration
of paint indicating overloaded operating conditions. Large size plug-in
sticks should be checked for loose ferrules and clean contact surfaces,

CLEANSING - The necessity for maintaining equipment in clean condition
should be obvious, Dust and dirt will definitely have a deletoroue
effect on the operation of most electronic components, The necessity
and frequency of cleaning operations will vary with the type and location
of equipment, Equipment in pr'easuried cabinets with air filters on
intake and exhaust ducts will require leis service than a rack mounted
receiver.,

A^
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Air filters alay be cleaned by Jewe tr einee in gasoline to ease{ ova, ;

dust and old oil;, When clean stand up to drain then reimmerse in
SAE 30 motor oil, amain stand to drain Wipe off excess and rein
atal1

eecia3l attention ebould be paid t_ wiping dust off of tnsul a--
tore ea high voltage circuits and also, glees envelopes on vncmum
tubes aging plate and grid caps,

then cleaning vacuum tube envelopes an excellent opportunity
presente itself for an examination and check for loose or corroded
tube or tube socket plaice

The more carefully "Preventive Maintenance° is performed, the
lees service and trouble shooting will be encountered,

2, ORD'NC SPARE OR P.1PLCw'T PASTS

All components u.aed. in R,E, L.. equipuent .have been az,aigneá

Stock numbers, and are designated as each either on the component itself,
or if impracticable, on the Tabular List of Farts, Section 6 o'Z this In-

struction. manual, when ordering aparo or replacement parts please rstate
quantity cud REL Stock Number to inmure exact duplication,

Another method of ordering components when the above le las>prF.c,-
ticabla is as fol.lows;, A1l componente need. in R,E,re equipeerzt are de-

signated on the Tabular List of Parts and Wiring Diegra.me sie a c3,fiLuit !gyra-

ted x,e R100,0500,0300 etc, Zhis symbol may be used in o.rrierisg loans
or replacement parts,, however, the c.etaj.oguQ number of the equipment must

be stated.,

PROM= yCR PIrTITnN f n MnTERIA.I+

Attached here ping= are copies.of forma used by REL in dee,llhg
with return of defective materials used ir our catalocnnd article.%%

If for any reason you have n reject which is due to faulty man-
ufacture or a direct fault of manufacture,, please forward this informetio'i
In the "NOTI ICATION" form letter, Within 10 days we will notify you of
:oat disposition is to be made, NOTE Do not forwt rd the rejects to u.s

before being notified by our acceptance letter,. This will save you cast
of shipping in certain cases where a return is not required, and Alec per-
mits us to keep our records in order,

When you receive our deposition notice requesting that the sub-
ject material may be returned, the "RETURN MATERIAL REPORT" is to be for-
warded ust packed with material itself along with your regular packing
slip via either Parcel Post or Railway Express prepaid, In certain
cases additional information may be required in order for us to complete

our examination. Forms will be forwarded for compblance:, Page 3 shows

"Notification" Form . Page 4+ mho ie "TUBE MATERIAL REPORT", These forms

may be duplicated or additional copies will be furnished you on request,.

Art -9-23
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11JTÁ7 ' isr',Ly
bC.f.tJis.L...x-

Radio 1v::sgineer irg Laboratories, Inc,,

35-54 Thirty= sizth Street

Long ¿ al and t%i ty l New York

ATT3 Rtturn Material Clerk

Gen t lesa eW

SUBJECT: Rejected laterial
originally received
on our 2nrchaae Order
Ro

The following is a list of material you shipped na on our Purchase
Order mentioned above, which we have found neceswary to reject for rea-
sons herein;*

FOR Ii}ZE CT ION 3

Return. for Replacemsut4 'des To

Return for Credits Yeso Ro

Please let us know promptly what disposition you deaíre ua to make
of this materia? Notify us within 10 days whit action you are taking.,
If notification is not received within 10 days, this material will bd
return to your address of above far replacement,

Tours very truly,,

Reply directly to

ár*..__9- c?
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"RETURN MATERIAL REPORT"

aUBMIAS' D ITOMI Radio Engineering laboratories°
35-54 Thirty-sixth Street
Long Island City 1, NeY

Inc,

Date

Against our Purchase Order Roe

Tht a material .as originally received on 1946

Repair or replacement of this material should be charged to

1T AiTIT DESCRIP'iION

13,E,,L,: Cat, f Part( s)

REASON FOR RETIIRF

Art, #

Returned 194 Via

cf person claiming defect

Final Deposition : Received Replacement Credit

-b
,n b f),a





WARRING

Isz zTi0u rz VI - ADVITZDA - CENkZA7, SBRit ICB

AWB MAFñTERANCR B0TD3 ;. O.(I.TF 000, Ex^CiRo

600^x)

Several of tte o orations detailed below are relatively critical,
and are so noted, in that improper execution asy result in - she deterioration
of the 1!ouitor°e performance beyond the limits allowed. Unless adequate teat
equipment is at hand and unless personnel has a working faulli.r1ty with the
type of procedure indicated, it is st..on'1y ^;L:gas , that the entire instrument

be returned to 1111L for read] .t'tncnt ( c for to Section IV 1i 'ooedure for

Return of Materials)

3F

Before performing any service cy-e.r°. ra the genitor, ba sure to

Al?. the service notes below.,

resá.

TUBE SOCKET VOLT&GE CEECK

The tables below detail the D 0n voltaI s prevailing at the pins

of the tube sockets. Table I is for the OPPR condition of tl.e Monitor, but

wit;aouit R. signal fray the tranmeitte.ro Table II is for tha CAL 2 condition,
and a ;.c.in without ny natal, Ae a general rale Good operation in second
with variations of as #uch as plus/minus 25% from Ole values given. The

values shown te be taken with an electronic DC voltmeter, such as the
741 "Voltoheystl, and in all cases a 100,000 oars., 112 welt resistor is af-
fixed to the probe, and the Thee end of the resistor used as the actual

probe point A 2,000 ohs per volt meter may1 be used aT eo with the 100,000
ohm probe isolator) but the readings will be lower s.c+ o üing to the meter

scale used. A 1000 ohm per volt meter le of limite'. o.eef 1ness and should

be used with caution.

A11 voltages are measured to ;he metallic c7aassie,

MID Switch AT MR.
TALE í 110 RIP

TUB$ 1 2 3 4 5 6 7 S

s-1 438 4250 '155 o 0 0 45 438

V-2 0 043s o -.3 0 475 13$ 4230

Vm3__:_.__

v-4

438 o 0 0 0 Q 0 438

m16 43s 4105 0 448 41gO 438 z.2._....

0 1v-5 o 438 4250 4130 4z30 425o 438

v-6 o 438 4100 4205 48;,5 +245 438 o
_..

v-7 o 438 +$50 418 $21 450 435 450
.. .

v=g 486 4375 0 Q_- 4250 0 137575

4250vm9 a 4250 4375 4375 4235
.,4120

4235 4250

v-10 438 4235 4230 4105 4105 4105 4105 438

v-11 0 0 - 4250.' 4105 438 s 4375

Vs12 0 438 4125 42.3 42.3 4125 435 0

v.43 41405 435 41.4o5 415
a__..

421 4250 43S 415

v-14 43s 424o /+55 u
É

o -4.5 +4,2 438 ..

Art -9.974 Par7c, 1 5 )
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CAL Switch in C.L 2 30 al*

MBE 2 í 3 4_.__ í
' 7 g

v1 438 $250 $250 ca o o $30 438

17-2 o 438 0 m9 0 4110 438 4235

$38..
v-3 Q38 --5 ;25 0 0 -.5 $
v 4 -15 438 4105

_-:
0 $48 $1so 435

-
o

v 5 m33 $38 $2o5 o 438 $25o $38
.,....

$e6

v-6 o 438 4105 $26 Osos liso $3s o
V-12 0 438 4125 42.3 $2,3 4125 338 0

v-13 $15 $38 415 415 421 425o 438 415

v-14 438 4248 493 0
` 0 -4 44 438

Tube socket voltages differing materially from the tabulated values
indicate a defective or altered component, Inspection and the use of an ohm-
meter (with all power off the monitor) will generally disclose the defective
part, If a resistor, capacitors; or inductor is not found to be at fault, the
trouble lies with a tube, in all likelihood the one at whose socket the vari-
ant voltage vas observed, When replacing a tube cone It the table belov,,
The lettered procedures indicated for each tube are those necessary to recover
the original calibration, and correspond to the lettered procedures of the
second Calf of these service notes.

V-1 - Procedure C
V-2 - Procedure C and
V-3 - Pro cedurr e D

V-4 - Procedure A
V-5 -- Procedure B
V-6 - No recalibrate
Y-7 = No recalibrate
Y -S - No recalibrate
V-9 - No recalibrate
V-10 - no recalibrate
V-11 W No recalibrate
V-12 - Procedure
V-13 - Procedure E
V-14 - Procedure A

D

procedure
procedure
procedure
procedure
pro cedur e

procedure

neceesary
necessary
necessary
necessary
necessary
necessary

RZUVUSTUENT AND REC&LIBRATION

GENERAL - Servicing this equipment can be divided as follows; adjust-
ments in both crystal oscillator circuits; adjustments involving the dis-
criminator and associated tubes and componente; and adjustments in the mod-
ulation monitor circuits, These are further sub --divided according to the
lettered headings below,

NOTE WARNING ON PAGE NO, 4 OF SECTIONS II

Art -9-74 Page 2 (5)





PROCUURE A - Adáustment of Crystal Y l 'and Associated Circuit, Failure
of any part including tube and crystal associated directly with Y-1 may nec-
essitate re -adjustment of the variable elements It is our experience that
replacement of V-4 does not affect the frequency of oscillation of Y-1 by
more than about 200 cycles referred to 100 me;; cyclec0 However the basic
accuracy of the carrier frequency measuring function depends on this crystal
oscillator circuit, and recalibration is indicated if any gross component
failure occurs

The crystal unit Y-1 operatem at either 118th, or 1/24th of the
transmitter frequency lees the inter-riedtate frequency dtated on page 2 of
section II (usually 1007 megacycles), To adjust the frequency of the cry -

eta). oscillator requires a good receiver capable of receiving the crystal
frequency or a low order harmonic of it, a secondary frequency standard with
multivibrators, an audio oscillator to serve for interpolation, and an os-
cilloscope. Of course, the secondary standard should be set against the
transmissions of the National Bureau of Standards (%fwY) or some other primary
ctan.dard. If this equipment is at hand or conveniently available it goes
without saying that the calibration process it familiar, and the details are
omitted here.

The correct condition for L-4, which controls the "strengths of
oscillation is about 3/4 turn back from the point where oscillations sudden-
ly cease, i.e., where the tank becomes capacitive. With 1e4 correctly ad-
justed, C-26 is the fine frequency control. If 0-26 will not bring the fre-
quency to its correct value, the crystal or its holder have been dameged,
and should be returned

The tank circuit containing 1,3 la resonated at either the 3rd, or
the 4th. harmonic of T-1 and is adjusted to peak: the drive on `á¢14E. This
peak may be observed by toting the variations in the D. Co cathode voltage of
Y-140 V 11+ always triples the output of á k, and the resonating element is
0-290 This circuit can always be adjusted by loosely coupling the monitor
to the transmitter so that not more than 0.1 i4,AO is obtained at Jet, This
low R7 drive ie usually most conveniently secured by loose coupling to the
transmitter PA grid circuit and should be done with the PA plate voltage
off., 0-29 is then adjusted for a peak in the meter reading at Jet, Be
careful not to pick the wrong harmonic of Tel

PROCEDURIIá B - Adjustment of Crystal 7-2 and Lssociatid Circuits. Sub-
etantially tie same as Procedure be except that here the requirements on ex
actnese of oscillation frequency are no so severe (by about 10 to 1) and in
that I,-6 is adjusted so that the drive measured at 3-2 is 005 MBA, in the
CAL 2 condition

PROWDURJE C - Adju-atment of Z-1. This intermediate frequency transformer
ie overcoupled and is originally adjusted to be flat within plus/minus 1 db for
plus/minus 100 kc, deviation from the intermediate frequency value. Replace-
ment of V-1 or V-2 may require slight readjustment of 0-5 or C-7 respectively.
The correct setting is that which secures the least change in reading at 3-2
when about 100% tone modulation is keyed on and off. This change should not
exceed 0.03 ma, when the whole reading is about 005 era, Incidently if a
check at 41-2 during programming shows changes on program peaks it is a pretty
sure sign that Z-1 is out of adjustment. mile should not occur except for
change of tubes or mechanical damage to Z-10 Be sure first, however, that
the transmitter is free of amplitude modulation eben programmed.

a;q.t 9m714 Page3 (5)
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P:dt aieWRs .p -. d jdetaeent of Z-7 and 'Associated Circuits, The replace-
ment o." either V 2 or V-3 will regeire, .t the least an inspection to verify
whether or not a change in tuning has been made- The primary is in region =
ante if, with the secondary tuned for zero frequency deviation, the fre-
quency meter exhibits less than plus/mines 200 cycles average shift with
100% tone modulation front. the tranneityor. As stated elsewhere Y-1 "e a
delicate meter and should alw+a s be et,u ted down (terminals 13 and 114 nt
rear) what- making preliminary aáju t .en -s, All final adjustments, however,
must be made without the shunt to never n correct calibrations If it
is not otherwise known that there is less than 162% distortion in the
tranenitter then the very soft peak in the reading of the % Modulation ire..
ter must be used as an indi;:aticn of primary resonance, Do not use more
than 50% modulation for this adjustment0

After an adjustment of the primary the eecondary will have to be
retuned. slightly. If it it necessary tc retie C45, the frequency meter
should be protected, and it should be done in the CAI. 2 condition, and with
an insulated tuning tool. The discriminator transformer is slightly over -
coupled, and it will be necessary alternately to repeat primary and seconPdart' adjustments,

nth Z-2 properly tuned, the ddl, 1 condition should be met; that
is control of R 6 (panel) she- .c'. yield ' le frequency meter reading inscribed
on the serial number card for the meeitoe stapled to front cover of the in-
struction book) This adjustment :astabliehee the gradient of the detection
circuit at 25 microamperes per kilocycle. Emote with 100% tone modulation
(plus/minus 75 kc. peak deviation), an audio voltage of 676 volts rms will
appear across both Rex 2c7 and g, Provided the discriminator has not suf-
fered mechanical damage (such as altered coupling), and provided al] asso-
ciated components are of rated value, this provides a basic checj of the
percent modulation of the traneeitter..

PROCEDURE 11 - Adjustment of Percent Modulation Meter Circuit, Replace-
ment of either V.12 or V.13 will ordinarily not require readjustments, How
ever inch readjustment, if nnceboary, is straight forward provided the
transmitter deviation is accurately 1thown. If the discriminator is cor-
rectly tuned and the monitor in coereot operating adjustment, the voltage
on 2-7 or F' -S may be used as a measure of 100% modulation, as mentioned
above in Procedure D. The audio fre reency meter abed for this purpose
should be a good one and should not have an impedgnce of less than 5000
ohms. For accurate results this will have to be done with no shunt on the
frequency meter. Since all the audio output current flows in this meter
moving coil, 100% tone modulation should never be continuously applied for
more than 1/2 minute; nor should an audio frequency tons lying between 350
and 700 cycles ever be used at greater than 50% modulation, because of
mechanical resonance in the meter,

As an entirely independent meawarenent of deviation the method
that follows may be used. It is an adaptation of the so-called 'Bessel
Function' method, but is in our experience more accurate and requires less
accurate equipment. The items necessary are; a communications type re-
ceiver of good stability, capable of tuning to the I,F, frequency of the
monitor, and having -a 810; an audio oscillator of reasonably accurate fre-
quency calibration; an oscillography. With the transmitter unmodulated

ábr a. 9 - Pa c k5
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and with the receiver loosely coupled to the IP of the monitor rune to the
intermediate frequency0 Using the BP0 adjust to as near zero beat as con'venient, Modulate approximately 100% at 15000 cycles, Slowly tune the
receiver awry from the IF to the 5th. zero beat, which will be the 5th,, vide-band of the modulation, end will be accurately 75 kilocyclee ffom the I,
Change the !uodulative frequency to a low vel,e such as 100 cycles, Slowlyraise the modulation until one buret of beat Note per audio cycle is seen onthe scope. it will be -observed that for legs than 75 kc0 deviation, the
burst on the scope will have no zero beet center. At 75 kco deviation

t3
cero beat center will appear in the burst, and for more than 75 keo devia-tion there will be signs of the frequency modulated signal swinging twice
per audio cycle through zero beat with the receiver. At the single zerobeat point the deviation will be plus/minus 75 kilocycles, plus/minus a few
hundred cycle*, plus 5 timee the inaccuracy of the 15000 cycle setting ofthe audio oscillator,
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