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IHSFECTION OF RECRIVED MATEBIAIL
RE-ASSEMELY OF PABTZ REMOVED ¥OR
SHIPMIAT ~ CLAIMG FOR BRPAKAGE
I§ SHIPMIRT,

1. INSPRCTIOR OF RECEIVED MATERIAL

Received material should be carefully ingpecisd at the time
of uncrating for evidencs of damags or breakling due %o carsless hpndling
in ¢ransit, Care and good sense should be used in the processe of un=
pecking or uicrating the equipment. Hsely use of improper toole such as
crowbers, eiC,, Bay easily vesult in damage s the eaclossd equipasnt,
Be gurs %o note and follow externglly marked instructlons sach as, "This
Bnd Up* or "Open This End%, ete, ALl eguipment is carsiully packed at
the factory to insure safe delivery with reasonadbly carsfnl handling,
¥hen removing items from pscking material check item by item agalnet ithe
eucloead packing list for srrore or short shipment,

2. HE-ASSEMBLY COR PARTS BEMOVED ¥OR SHIPMENT

Socme ltemg decange of their composition, weight or fragllity
are removed from the sguipment for shipment, Theess items will be found
separstely packed and ghould be reinsialled after the squipment has baen
gpat-un 3t its permanent poeition, Some such items are ge Tollows and
ghould be looked for where applicabie,

2. Transformers, rescitors whare thelr welighis excwed 75 to 100 iba,
& 2

b, Reglators, vitreous or glass stick typse sizes over 265 watts

whore meunting is by meens of plag-ie ferrule tarminsls,

¢, Yacumn %tubee, 8ll types and slzeg except some smsll recelve
ing types held in locklng type sockeis,

d, Dash pot 0il, for timing relsys of that type.
e, Plug-in typs redio frequemcy induniore

f. Crystals - radio freguency control type

g. Wicrophones, itelegreph keys, earvphones, etc;

h, Portsble iest equipment gnd gnfety devices such ag "Depd

Thege items where gpplicable should be relmstalled in their
nroper pesitlon, All ltems have identifylng marks or tege placed on
them snd eimiler marked tag st their correct movnting pesition, When
poaiticn ie not obrimous, inslructlone as to thelr proper 1ngtuilnent
and place will be found in Sectlon 2 of thig Insiruction Manuel,
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Looge items such as flexidle grid and plate leads sand armatures of condmc~
tors will be found sscursly tled to sltationary wemberg in the equipment,
These should obvicusly be fread pricr to Inetallatlon of fecuum tubeg and
application of power,

3, CLAIMS FOR BREAXAGE I SHITMENT

Ip caees of domage %o equipment due to faulty handling in ship-
ment, notify carrier immediately lezving broken or damgged item or items
exactly as found in package. Do not dszirey or removs eny of the wrappings
or protective materisl invelved in the wrapping of the damaged iten,
Cerrier companies will not gccent claims for *Damege in Shipment® upleas
they cen inspect the Qamaged ftem and its agsccisted packing material,
Claims must vsvelly Yve made within five dars of recelpt of ashipment,
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A1,

SECTION 11

GENERAL DESCRIPTION OF KQUIPMENT
FOR CAT. #600 ¥M BROADCAST MOD-
ULATIOF AND FREGUENCY MONITOR
EQUIPMERT,

Genersl Description:-

The REL Cat.600 FM Broadcast Modulation and Frequenecy monitor
provides means of continuous monitoring of boih instantanscus perceniage
of Nodulation in either direction end average carrier frequency. The
monitor is completely crystal controllsd and designed to operatie on
any one frequency in the band of from 88,1 to 107.9 megacycles. It is
furnished completely aligned wiih crystals for operstion on ONE spec-
ified frequency in the sbove band, -

Also included is an over-modulation alarm ¢hich may be accurately
adjusted tc flash at some preset modulation level in the renge of from
50 to 1207 modulation.

Assembly and Instellation:-

Tubes and crystals removed for shipment should be reinstalled.
Particular attention should be pald tc insure correct placement of
individual tubes. Each tube will be found to have & symbol number
marked upon it. TUBES MUST BE REPLACED IN THE SOCKETS HAVING CORRES-
PONDING SYMBOL DESIGMATIONS, LIXKEWISE WITH CRYSTALS.

It is recommended that the esguipment be permanently inatalled nsar
enough to the trensmitier so that the connecting cosxial cable will
not exceed 50 feel in leagth.

Primary Power Connections-

115 volt 60 cycle power should be brought into terminals 49 end
#10 on the rear of the meln chassis, This line should be "ALIVE® 24
hours a day so that the two crystsl ovens which connect to the line
prior to the "POWER"™ switch will be energized continuously.

Input Connections:-

RF input to monitor 1s made to Jjeck J-1 located at the rear of the
main chassls., A 50 or 70 ohm sclld dielectric cable with vinyl Jjacket
is recommendad, Standard cable connectors are furnished with equipment,

RF input requirements for satisfactory performance are, Normel
10 volts RMS, minirum 8 volts, meximum 30 volis into S0 chm termination.
Mzans should be provided at the transmiiter end to insure that oncs
set the input level to the monitor is constant,
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A 5. Agcessory dats and connection of samei-

For conncctlion of remols over-modulation alarm indicator, "UAKEP
contacts are brought cut $o terminale #7 and #8 on rear of main chassis,

Audio ocutput for aurel monitoring may be obialned by conmecting
& 600 ohm terminated line betwesn terminels #11 and A2 with F13 being
at ground potentizi. Output level of QDDA for plus or mirms 75 ke
swing 1s cbtalned, This cutput includes 75 ndero-second de-amphasis.

4 Bl gﬁﬁcnit Deseriptions=

The monltor consists of a very iow sensitivity superhstrodme
recelver, The hetrodyping sigmal is derdved from oven hsaied erwstal
Y-1 at approximately 4 me. znd muliiplied either 9 or 12 times in
second half of V< apd V=1k. InjJection is to signal grid of ¥-1, which
Junctions as & high level 1limiting mixsr,

. The I.F, operates at ! O.7 megacyelss, V-2 is a limiter
driver whose cutput is controlled by front panel contrel marked “RF Galur,
This conbtrol varies V-2 scereen woltage.

- Freguency modulation detector comprises transformesr assenbly Z-2
and duo-diocde V=3. The average carrier frsquency indicstor iz 3 zere
center 100 uA instrument in the common diede return. During nodulation
squal and oppositsly poled audio voltages appear azeross -7 and R-8,
Input from these voltages to the % modulaticn indicator 1s selscted

by switeh S=1 mhich is the front panel control marked "MOD UP® "D
DO%N",

The ¥ modulation ingdicator copsists of amplifier V=12 rectifiew
and D.Co amplifier V=13,

V-7 s thyratron, serves ag threshold alarm $ube having ite cone
trol grid voltage derived from D,C, amplifier V=13,

The awdlary audio amplifier V-¢ 13 provided for aural monitoring
puzrpcses and is preceded by the standard 75 micro-second de-enphasia.

Oven heated crystal ¥-2 and osecillator tube V-5 operales al ons
half the I.F. and serves 28 a calibrator for the M detector cixewit,

The agsoclated power supply is of conventional fuli wave type
using electronic voltage regulation,

C 1. QOperational Adjustments:-

WARNING Before turning on power see that the 100 chm safety shurt
resistor is in place across terminals #13 and #14. Do not remove
until instructed to do s¢ in the aligrment steps,

Art - 9 = 33
Page No. 2 k)

P —






C i,

C 2.

Operstlionsl Adjustmenta:-{Continuad)

STEP 1. Conneet 113 wolt 60 eycles to terminels #9 and #10 with
switch marked "POSER® off, Lighte on zere center meter will light and
will flicker showing operatiom of ovem heaters afier seversl minutes at
room amblent,

STEP 2, Set econtrol merked “ALARM SET® et full clockwlse, “CAL"="0PER"
at "OPER" and "ALARM CAL™ at full counter-clockwiss past switeh poini,
turn on “POWER®,

STEP 3. wusing a 0-1 M4 millliameter (negative tip) plug ir Jjsek located
& left hand end cf front sub-panel. Slowly increase coupling to irans-
mitter tank untlil meter reads 0.5 MA. - If any doubt exisie check output
of cable at monltor snd of linme with a VIVM loading the cable with 50
ohma capable of digslipating about 5 watis,

STEP 4. Set "CAlL OPER™ te "CAL 2% and adjust "DET CAL™ cerefully s
make zero center meter resd 0.

STEP 35, Set »CAL OPER™ te "OPER", Meter should read less than plue op
minug 200 eyeles if ironsmitter ig withim plus or minuvs 2000 cyclen
of ausigned frequency {dus ¢e® 100 ohm safety shunt on rear Lerminals).

STEP 6, 1If 2o remove shunt, sel "CAL OPER® te "CAL 1® and adjust °RF
GAIN® Lo make zearo center meier read 2600 cycles,

' +1§825
STEP 7. Repeet procedurs oullined in Steps 4 and 5. Do nof disturd
"RF GAIN" setting unless input to monitor is changed. If it ls changed,
readjust as in STEP 3 for reading of 0.5 MA tolerancs, - 0.1 MA, pluas
0.3 ¥a, repeating STEPS &, 4 and 5 in that order.

STEP €. To set over-modulation slerm, met “CAL OPER"™ to "CAL 27, rotale
WALAFM CAL" elockwisa until percent modulatiorn meter resds deeired alarm
valve, Leaving the meter indicating this valves turn "2LARM SET® sontrol
counter clockwise until relay buzzes and alsrm lamp f{lashes. "ALARKK CA8L"
should now be returned %o extreme counter-clockwise position (past switch)
and “CAL OPER® turned to "OPER™, Leave “"ALARM 3ET® ot position deter-
minsd above,

STEP 9. Terminals #1l1 snd §lZ should be terminatad in & resistance or
impedance of about 600 ohms., This is the Aux. audioc ocutput., Terminal
#11 at chasslis or ground potential,

MISCELLANEQUS NOTES AND WARNINGS 3=

a. R-52 18 zero set for percent moduslaiion meter in case V-13 1s changed.

b. R-46 is sensitivity adjustment of percent modulation meter and must
be set AFTER R-52 using accurately known transmitter swing (plus or
minus 75 ke equal 100%). :

(Small black mark near right hand end of £ modulation scsle is eet at)
(133 1/3¢ modulation or plus or minus 100 k¢ swing )
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PABTS LIST CAT. #0600 ¥¥ BROADCAST FREQUENCY A¥D HODITATION

MONITOR
| smmor imeL pare B .
REF. X0 DESCRIPTION
c-1 C-5047-51 |[Capacitor - fixed, mice, .00l mfd, 500 YDOW, 20% sccuracy
c-2 C-5000-M5 ICespacitor - fixed, ceramic, 1200 mmfd, 300 VDY, 20% acco-
Tacy.
C-3 C-5171-81 |Capscitor - fixed, mica, .006 mfd, 50C VDCW, 20% accuracy
-4 Cepacitor - Part of %-1 Assembly : .
C-5% Copacitor - Part of Z-1 Asgembly
c-6 Capacitor - Pari of Z-1 Amgembly
é=7 Capacitor - Part of Z-1 Aggembly
c-8 0-5013-81 |Cepacitor - fixed, mice, 220 mmfd. 500 VDCW, 20% accuracy
- C-9 | Cspacitor - Same gg C-3
=10 Capacitor - Part of Z-2 Aggsmbly
C-11 Capacitor - Pari of 2-2 Agsembly
C-1k Capacitor - Part of Z-2 Agsembly
<15 Cepscitor ~ Part of Z-2 Asgemdly
C-16 C-5002-E5 |Cepacitor - fixed. ceramic, 4,7 mmsd. 500 JDCW, 10¥% accurs-
cy, zero coefficient,
Cc-17 c;pacuor ~ Seme aa C-16
C-18  |C-5009-E2 |Cepacitor - variable, eir, split stator, 5-36 sec, 2,5-18
mafd, :
c-19 C-5175~C8 |Cspecitor - fixed, mica, 005 mfd, 500 VDCW, 20% accurscy
C-20 Capacitor - Sgme gg C-8
Cc-21 Capacitor ~ Szms gg C-8
C-22 Capecitor ~ Sgme gg G-7
C-23 Capacitor - Same asg C-3
C=24 C-5172-51 |Capacitor - fixed, silversd mica, .000047 mfd, %00 YNCW,

10% accuracy

Art-8-2114A
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SYMBOL | REL PART

REFP, HO. DESCRIPTICH

C-25 C-5173%-51 | Capacitor - fixed, silvered mica, ,00015 mfd, 50C VDCW,
10% accuracy

c-26 C-5026-85 | Cepacitor - veriable, air, trimmer type, 47 mmfd,, .016%
nominal spacling,

c-27 Capacitor - Same—a-a—‘;-irﬁ Hfrxed C€mm’¢ m’”"’/zj

S0OVDCW. (07, dcCuracy = zerod cae[f/c ren

c-28 Cepacitor - Same 8s -3

Cc-29 Capacitor -~ Same as C-26

C-30 Capaciter - Same ag C-2

C-31 C-5001-E5 | Capacitor - fixed, ceramic, 100 mmfd, 500 VDCW, 10% accur-
acy.

C-32 Cepacitor -~ Same as C-31

c-33 Copacitor - Same as C-=3

C-34 Capacitor - Seme as C-26

£

=35 C-5174-51 | Cepscitor - fixed, mica, .00L mfd, FOD VDCW, 5% accurscy

c-36 C-5169-34 | Capacitor - fixed, psper, oil filled, 0.25 mfd, ,th 20%,
minus 10%, 600 VDCW

Cc-37 C-5168-I4 | Capscitor - fixed, paper, oil filled, 1,0 mfd, plus 208
minug 10%0 600 VDCW

c-19 C-5167-I4 Cﬁpacitor - fixed, electrolytic, plq.gbinn 20 mfd. L50
VDCW, 20% accuracy, metal can

c-40 C-5166-I4 | Capacitor - fixed, electrolytic, plug-in, 40 mfd, U450

. | vDCW, 20% accuracy, metal can

c-11 Capacitor - Same ss C-37

c-h2 Cspacitor - Seme gs C-37

C-U43 Capacitor ~ Same as C-31

C-lk Capacitor - Same as C-37

c-U5 Cepacitor - fixed, paper, oil filled, 0.1 mfd, plug 206

minul 10%, 600 VDCW

Ari-8-211A
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{ '
| ;:;ml‘ | m;‘; ARE DESCRIFTION
C-46 - Capacitor = Part of Z-2 Assenbly
C-U7 Capecitor - Seme as C-3
C-hig Capecitor - Same aa =3
C-lg Capscitor - Same as C-71
¢-50 ‘ Capscitor - Same ag C-2
C=51 if Capacitor = Samc as Sx2 C-3
c-52 ‘[ Capacitor - Sawe as 0-3
£-53 ! Capacitor -~ Seme ag C-2
: C-54 ﬁ Capacitor - Ssme as 0-2
c-55 f Capacitor - Seme as C-2
Cc-56 | kcapacitor = Same as C-2
c-57 j Cepacitor -~ Same as C-3
C-58 Capacitor - fixed, paper, 0.02 wfd. 200 ¥DCW, plus 20%
| minus 107
7-1 F-5000-L3 | Fuse - glass encloged, 1 smpers, 250 volts
P-2 FI"»SOO&IG Puge - glass encloged, 2 ampere, 250 volta
n 1-5004-G2 |Lamp - pilot light, 115 volts, 6 watt, candleabra bage
J=1 J-5001~A5 |Jack, female contact, chassis mtg. type
J-2 J-5014-C19 |Jack - phone type, eingle closed,clrcuit, single hole
k.1 X-5029-C17 |Relay - coil for 100 volts DC with 25 M4, or less, two
form A contact gections per relay
I-1 {1~5003-85 |Coll,R.F. - Choke, 3.5 microhenries, DC resistance 1 ohm,
integral type, single lgyer wound, vnghielded.

Art - 8 ~ 2114
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SYMBOL 1 REL PART

REF, X0 DESCRIPTION

1-2 I-5028-M3 }Coil, redio -~ choke, inductance 2.5 millihenrieg, 15%
gccuracy, multiple pi, ceramic bodbbin, wax impresgnated

-3 1-5002-R7 (Coil, redio - heterodyns oscilletor lst, 4ripler, integrsl
type, single winding

L-U4 i-5051-85 [Coil, radio - oacilllator plete tenk

L-5 Coil, radio - tripler plats

1-6 Coil, radio - Same ag I-U

1-7 L-5033-Ci%4 jChoke, filter -- 20 henries at 75 M.A. maximum DC ragisﬁanc@
1600 obma, hermatically sealed

M-1 K-5020-W3 [Meter - DC microammster, zero center 0-0-50 microampere
deflection, epecial scale and pointer, scale has Y40 divi-
slons and plus/minus 2000 cycles on the scale to corres-
pond %o plus/minus 50 microamps on the meter, % accuracy

B2 M-5027-W3 |[Meter -~ DC microgmmeter -- Movement O %o 250 microamperesg,
1400 ohms, scale as for Model 862 type 20B with 250 micro-
amperes giving full scale (plus 3VU indicstion 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 29C %o 350
milligeconds, 2% accuracy

P=-1 P-5002-45 [Plug -~ connector, coaxial, used with J-1

R-1 R-5199-516 [Power measurement lamp - lock-in base, non-linear resis-
tance,

R-2 B-5125--411 |Resistor - fixed, composition, 1000 ohms, 1/2 watt, 10%

R-3 B.5034-12 |Resistor - fixed, composition, 82,000 obms, 1/2 watt, 10%

R4 B-5224-12 {Registor - fixed, composition, 20,000 obmg, /2 watt, 10%

R.5 R-5197-12 |Resigtor - fixed, compositiom, 20,000 chme, 1 watt, 10%

BR-6 |B-5219-C6 |Reeistor - variable, wire wound, 50,000 ohms, 10% accuracy,

3 watts digsipation at full resistence, linear taper

Art-8-211A
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SYMBOL

BEL PARY

REF, ®O DESCRIFTION
‘ B-7 B-5225-A11 | Besletor - fixed, composition, 510 ohmg, 1/2 watt, 1%
R-8 Resigtor ~ Seme as B-7 ‘
B-9 'B-5203-A11 | Resistor - fixed, composition, 6200 ohms, 1/2 watt, 5%
‘
R-10 Regigtor -~ Seme as R-9
R-11 B-520U-All | Besistor — fixed, composition, 1 meg ohm, 1/2 watt, 10%
BR-12 B-5226-Al1 | Resistor - fixed, composition, 10 ohm, 1/2 wat}, 5%
R-13 Begiator - Same as B-2
R-1k4 E-5200-Al1 | Resiator - fixed, compositicn, 100,000 ohm, 1/2 watt, 10%
E-15 Registor ~ Same as R-1l4
R-16 B-5035-A11 | Registor ~ fixed, composzition, 15,000 ochm, 1/2 watt, 10%
‘Ral'[ Bggigtor - Same as B-3
. R-18 Begistor - Same as B-16
R-19 Registor - Same as B-3
R-20 | R-5206-411 | Resistor - fixed, composition, 75,000 ohm, 1/2 watt, 5%
accuracy -
R-21 Bggigtor ~ Sgme as R-1Y4 |
R-22 |B-5207-Al1 | Reststor ~ fized, compesition, 47,000 ohmg, 1/2 watt, 10% |
R-23 | B-5208-12 | Resistor - fixed, composition, 2000 ohms, 1/2 watt, 10%
B-2}4 Ragigtor - Sgme as R-11
B-25 R-5134-A11 | Resigtor - fizxed, composition, 15,000 ohme, 1 watt, 10%
R-26 | R-5217-All | Resistor ~ fixed, composition, 150,000 ohma, L/2 watt, 10%
R-27 | R-5220-C6 | Resistor - variable, composition, 100,000 ohms, 20% accur-
acy, 1/2 watt at full resistance, linear taper.
R-28 B-5209-12 | Resistor - fixed, composition, 40,000 ohm, 1/2 watt, 10%
R-29 Registor - Same as R-16 §

S,

p—

Art-g-211a
Page ¥o, 5 (9)







e —

SYMBOL | REL PART |
REF, NO DESCRIPTION

B-30 B-5222.12 | Besistor - fixsd, compceition, 300,000 ohm, 1/2 w&tt:” ;Of@ "
R-31 B-5112-411 | Resistor - fixed, compeeition, 100,000 ohm, 1 watt, 10%
B-32 | B-5032-411 | Resistor - fixzed, composition, 100 obms, 1/2 watt, 10%
B-33 | R-5101-12 | Resistor - fized, composition, 150,000 ohms, 1 watt, 10%
B-34 | B-5223-12 | Resistor - fized, composition, 30,000 ohm, 1/2 watt, 10%
R-35 Reglstor - Seme as B-33

B-36 B-5221-C6 | Resistor - variable, composition, 100,000 ohms, 1/2 watt at

full reaistance, linssr taper, 20% accuracy

R-37 Begistor ~ Same as #-3

ﬁ=3s E-5210-A11 | Resigtor - fixed, compcsition, 33,000 ohms, 10%, 1 .watt
R-39 Reeiator - Same as B-3L

Rh0 Regintor - Same ag B-16

B-U1 Begistor - Some ag R-2

R-U42 Reglgtor - Same ag R-2

R-43 | R-5126-A11 | Resistor - fixed, composition, 250,000 obm, 1/2 watt, 10%
BR-U4 | R-5212-12 | Resistor - fized, composition, 2.7 meg obm, 1/2 wat$, 10%
B-U5 Reglgtor - Sams as B-16

R-}46 Reglstor — Same ag B-30

R-47 Resistor = Same as B-3

R-48 |E-5213-12 |Resistor - fixed, compoeition, 5000 ohmg, 1/2 watt, 10%
B-U9 Resistor - Same as E-U

R-50 Resigtor ~ Same as E-22

B-51 |B-5215-12 |Resistor - fixed, composition, 200,000 ohm, 1/2 watt, 10%

accuyacy
R-52 Regigtor - Same as R-27

Art-8-211A
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REL PARP

S—

SYMBOL

REF. EO DESCRIPTION

B-53% Regigtor - Sems 28 E-28

R-54 R-5023-05 { Resistor - varigble, carbon, .5 meg chms, rotation counter
clockwige, tape curve 4 with gwiich

R-55 Repistor - Same as R-28

B-56 Reglgtor - Seme as H-3

R-57 Begistor - Same ap R-2

R-58 | B-5200-411 | Besletor ~ fixed, composition, 100,000 ohm, 10% accuracy,
1/2 watt

R-59 Registor - Same as R-28

B-60 Registor - Same ag R-2

B-61 ) E-5086-411 { Besistor - fixed, composition, 1000 ohm, 1 watt, 10%

R-62 Resistor - Same az R-2

8.1 5-5020-419 { Switch ~ toggle, SPUT, no center posiilon, contacts 3 amp
at 125 woltg AC

5-2 8-5019-419 | Bwitch - toggle, PSP, no cenier position, contacfm 3 amp
at 12% volte AC

83 §-5018-M1 { Switch - circuit selector typs, 4 circulits, X positiobs,
non~-ghorting

-1 T-5035-CL4 | Transformer - Crystsl heater - Primary 115V, 60 cycles -

: Sec, 6.3 volts fmas at 2,0 smps ~ hermetically sesled

T2 P-5052-C1Y | Transformer — Thyratren plate ~ Primary 1157, €0 cycles -
Sec. 125V mmg 2% 80 M.4. - hermetically sealed

7.3 P-5034~C14 { Transformer - plate - Primary 115¥, 60 cyclss - Sec. #1,
310-0-310 volts fms at 75 MA - Sec, #2, 5 volis rme at 2,0
aups - Sec, #3, 6.3 volts rms at 1,25 ampe - Sec. 4, 6.3
volis fms at 4.0 amps CT - hermetically sealed,

V-1 Tube - Type 7Y7

V-2 Tube ~ Type 6AGT

Art=06-2124
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REF, ¥o, DESCRIPTION
7-3 Tube - Type 745
vl Tube - Type 53
V-5 Tube -~ Sawe ag T-Y4
V-6 Tube - Same 28 T-U4
V-7 Tube - Type 20%0
V-8 Tabe - Type 5VUG
V-9 Fube - Type 616G
¥-10 Tube - Type TAST
V-11 Tube - Type 0C3/VEL0S
V=12 Tube ~ Same as V-U
V-13 Tube - Spgme @as V-U
v-14 Tubs ~ Sgme as T-1
i1 X-5007-B1 | Socket for V-1, loktal, ceramic
X-2 X-5006-U5 | Socket,for V-2, octal, ceramic
X3 Socket for V-3 - Seme as X-1
X4 Socket for V-4 - Same ag X-1
X.5 Socket for V=5 - Sgme as X-1
X-6 Socket for V-§ ~ Same as X-1
X7 X-5060-45 | Socket for V-7, octel, mica-filled dakelite
. X-8 Socket - Same ae X-T
X9 Socket - Same g X-7
| X-10 Socket for V=10 - Same as X-1
X-11 Socket for V-11 - Seme as X-7

Art-8-211A
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SYMBOL | REL PART
REF. HO DESCRIPTION
x-12  Socket for ¥-12 - Seme as X-1
X-13 | Socket for V-13 - Same as X-1
X-14 | Socket for V-14 - Same as X-1
X-15 Socket for R-1 - Same s X-1
X-16 X-5010-25 | Socket for ¥-1 - 5 prong, ceramic
=17 | ' Socket for ¥-2 ~ Same as X-16
X-18 |X-5013-G7 { Socket for I-1 - Pilo% light nssembly, candleabra base
vith amber indicator
X-19 2-5027-L3 | Fuse bolder - for F-1
X-20 | Fuse holder for 7-2 -~ Same ga X-19
‘ !
X-21 | X-5051-45 | Socket for (-39 - b promg, mica-filled bekelits
X-22 Socke% for C-U0 - Sagme as X-21 {
! 1
=1 ¢ ¥-5013-B4 ] Crystal Unit - quartz, fraguency epecified within range ]
4 3.75/5.100 me. accuracy plus/minus ,0002% of specifisd fre-|
| quency at oven temperature of 75°C in model oscillator,
Unit ptability plus/minue .0001% for ambient rangs of 259C |
to 60°C - Heater unit operates at 6.3 volts, 1 amp
1 i
-2 : Y-5014-B4 | Crystel Unit - quartz - Frequency 5.35C mc. sccuracy plus/ |
: minus .0005% of aspecified frequency at oveu teaperaturs of |
7500 in model oscillator - Unit etability plus/minus .0001%
for ambient range of 25°C to 60°C, Heater unit operstes at |
! 6.3 volte, 1 amp
Z-1 Interstage Tuning Assembly
Z-2 Digeriminator Tuning Assembly
|
i

§
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SECTIOK 7.

MAINTENANCE OF EQUIPNERY? - ORDERING
SrANE OR EEPLACEMENT PARTS - PRO-
CELUEE ¥OR BRETUPN OF MATERIAL,

1, MAIETENANCE OF BQUIPMEFRT

Hormael maintensnce requires pericdic inspsction of aguipmsot with
careful gerutinlzing of the various comporentisz to detect signe of overload
or imminant failurs,

Componsnias which require periodic maiutenance are tabulated below,
¥here gpplicabls to thie eguipment , instructions giver ghould be followed.

MOTOHS, PUMPS AND BLOWERS =~ rotating machlnery of this type may requirs
periodic lubrication if not of ihe sealed roller bsaring type. Follow
lubrication instructions attmched itc mechine,

MECHARICAL DRIVE SYSTEMS - Pansl bsarings, shafting, belt pally snd
chain drive errangementa require nccasional lubricatior with & few
drops of light machine oil, Do not apply c¢il to sliding contactg found
in Radio Frequency "Lins® assemblies,

MECEANICAL CCNRECTIOES ~ Terminal strips should be inspected cccasion-
ally for looss lugs, broken or badly frayed wires, Chuck or clamp
type plate snd grid lesd connectors should be tried for securs fit.
Coaxial cebles may bresk looss from plug assemblies 1f subject to re-
peated handlirng or flsxing,

RELAYS~CONTACTOES -~ Relays and contactors with enclog2d contacts éo
not require servicing for the life of eguipment, Telephone %ype relays
end other exposed contact relays may require occaslional cleausing or
burnighing of contact surfaces. Bond paper strips saturated in pure
ethyl slcohol may be drawn between contacts while holding relsy closed
normally.

Electro-pneumatic and oil-dashpot type timing relays should be
checked for maintenance of correct timing intervel, Adjugtment in-
structions for these items are found ia Section IV of this manual,

RESISTCRS - Low voltege resistors szhould be examined for digcolcration
of paint indicating overlosded operating conditions. ILarge size plug-im
sticks should be checked for loose ferrules and clean contact surfaces,

CLEANSIBG -~ The necessity for maintaining equipment in cleasn condition
should be obvious. Dust and dirt will definitely have a deletorsus
effect on the operation of most electroric cemponents, The necessity

and frequency of cleaning operations will vary with the type snd location
of equipment., Equipment in pressurized cabinets with air filters on
inteke and sxhaust ducts will require leps service than & rack mounted
raceiver,

Art=G-273
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A1y filters may be clegned by immersing ia gascline % wagh out
dust and old oil, When clean gtand uvp to drain then reimmerse in
SAE 30 motor oil. Agein gtend to drain. Wipe off excesg and reln-
stall.

Sprelel atisntion should be pald 1o wiping dust off of iugula-
tore 1o high velipge circuits and alee gless envelopesz on vacnum
tubes having plate and grid ceps.

¥hen cleaning vacuus tudbe eaveloepes an excellent opportwalty
presente itgelf for an exsmination and check for leoss or corrodsed
tube or tubs gockst pine,

The more carefully "Preventive Malntenance® is performed, the
less service snd trouble ghooting will b2 eacountsred.

2. ORDERING SPAKE OR REPLACEMERT PARTS

A1l components vsed in R.E.L. squipment heve been pzsigned BEL
Stock Rusbers, and are dezigrated a&s such elther on the componeant iteelf,
or if impracticable, on the Tabular List of Parts, Section 6 of this In-
gstruction mamual,. %hen ordering spare or replacement paris plesss state

~quentity and REL Stock ¥umber tc ineurs exzci duplicetion.

Ancther msthod of ordering components when the above is lsprec—
ticabdbls iz as follows: All components ueed in R.E.L. equipmsnt are de-
signated on the Tabular List of Parts and Wiring Disgreme as a circult aym=
bol i.e, EL0O,C500,0300, etc. This aymbol mey be used in orderivg spers
or replacement parts, howevsr, the catalogne number of the equipment must
be stated.

2, PROCEDURE FOR RETURN OR MATERIAL

Attached here, pagmm are copies.of forms used by HEIL in deplibg
with return of defective materisls used in ocur catelogued articlesn,

If for any remson you have g reject which ig due to faulily man-
ufacture or a direct fault of menufacture, please forward this informetlon
in the "NOTIFICATIOR® form letter, Within 10 days we will notify you of
what dispositlion is to be made, NOTE: Do not forwerd the rejects to us
before being notified by our scceptance letter. Thig will save you cost
of shipping in certain cases where a return ig not required, and aslsc per-
mite us to keep our records in order,

vhen you receive our depowsiiion notice requegting that the sub-
Jject material may be returned, the "RETURN MATERIAL REFORT" is to be for-
wvarded us, packed with material it¢self, slong with your regular packing
slip via elther Parcel Pogt or Bailway Express prepaid, In certain

‘cagep additional information may be reguired in order for us to complete

our examination, Forme will be forwarded for compliance. Page 3 shows
"Hotification® Porm; Page 4 ghows "BETURN KATERIAL REPORT®, These forms
may be duplicated or additicnel copies will be furnished you on request,

Art-9-23
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ABOTIFICATION FORMP

Eadio Bogineering Leboratories, Inc,
35-54 Thirty-sixth Strest
Long Island CGity 1, New York

AYT:  RBeturn ¥sterisl Clerk SUBJECT: Rejected Mgherial
- originally received
on our furchesss Order
Bo,

Gentlensn?
The followiag is a list of meterial you shipped us on our Purchues

Order meontioned gbovs, which we have found necessary ito reject for res-
sons hereini

RPRASOE FOR REJECTION:

Returx for Replacement? Tea He
Return for Credits Yea Ko

Flease lst ue know promptly what digposlitlion you dsaire us to meke
of thig materisl, Hotify us within 10 deys whet action you arvrs teking,
If notificetion 18 not received witbin 10 days, this materipl will bé
return to your address of abews for replacament,

Tours very traly,

Reply directly tos

5r4-9-23
Pegz Ko, 3
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SRETURN MATERIAL REPORT®

Date

PURCHASED FROM: Radio Epngineering Laborstories, Inc,
35-54 Thirty-sixth Street
Long ISlaﬁd city 1p N.¥,

Againgt our Purchase Order ¥o,

Thigs material was originally received on 19k6
Repair or replacement of thig material ehould be charged to

QUANTITY DESCRIPTION REASON FOR RETURR
R,E.L. Cat, $ Part(s) . Art. # iy
Raturned 19 Via )
Bams of person claiming defect
Pinal Depositions Received Replacement __ _ Credit

Are=9-23
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SESTIOR XX VI - ADDRUDA - CENYRAL SERVICE
ARD MAINTENARCE HOTES (CAT. #8600, 6Q0R,
6007)

YARRING

-

Several of the operations detailed below are reslatively critiosl,
and are =0 noted, in that 1mproper sxscution msy result in the deterloration
of the Foanlitor's performence beyond ths limits alloved, Unless adequate test
equipment is at hand, snd unless perscnuel hes & working familiarily with the
tyoe of procsdure indicated, it 1z strongly arged that the entire instrument
be returnsd to REL for readjustment (Esfer tc Section I¥ *Procedure for
Return of Materisl™)

Befors performing eany service wrk on the Honitor, he sure to read
all the ssrvice notes below,

TUBE SOCKET VOLTAGE CEECK

The tables below detall the D.C. volieges prevailing &% the ping
of the tube socckets. Table I ia for the OPER condition of the Monitor, dut
without R? gsigpal from the transmitter., Table II 1z for the CAL 2 condition,
and agaln without R¥ gignal., 4s a genersl rule good operation is sscursd
vith variations of &2 guch as plus/minus 25% from the velues given, The
values ghown &re to bs taken with &n eleactrornic DC volimeter, such ag ths
REA %Toltohmyst®, and in all cases a 100,000 ohm, 1/2 watt resistor is af-
fixed to the prods, and the fmes end of the resistor used ag the actual
- probe point. & 20,000 ohm per volt meter may be used (also with the 100,000
ohm probe igolator) dut the reedinge will be lower according to the metor
geale used, A 1000 ohm per volt mater ig of limited czefulnezs and ghould
be uvoed with caution,

411 voltages are measured %o “he uwestallic chassis,

_ CAL Switch AT OPER. g 5O BP A
TUEE | 1 2 3 v | 5 | 6 T L8
Y1 | 438 | 420 | ®55 | © o 1o B | 4%
V-2 0 1438 0 =o 0 375 138 230 .
S 138 0 o | © 0 0 0 438
7-4 -16 438 4105 0 418 4180 | 438 =9

V-5 o | 43 | 4250 | 430 | 4130 42950 | 438 o |
-6 .0 438 4200 12.5 48.5 42u85 438 0
V-7 0 336 | 4%0 118 $2 | 40 | 438 | 450
V-8 486 4375 0 0 250 | o© 120 | 4315
V-9 0 4250 | 4375 4375 4235 | 4235 | 4250 | 4250
v-10 438, 4235 | 4230 4105 4105 | 4205 4105 $38
v-11 0 0 - 4250 ] 4105 | 438 - ] 43715
V-12 0 $38 $125 42,3 42,3 | 4125 [ 438 0
V-13 14,5 438 14,5 | 415 421 430 | 438 425
v-14 438 ¢ 4280 | 495 | © K “4.5 | $4.2 | 438
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CAL Switch im CAL 2 ' O Rf

PIH
TBE [ 1 | 2 { 3 | 4 | 5 6 | 7 g
{Vox 138 1250 | 4250 0 0 0 330 338 |
-2 | o 138 0 -9 0 10 | 438 4235
v-3 138 =5 | 42 oo ] 125 338
vl -15 438 3105 | o $48 | 4180 435 0
V-5 =33 438 | 4205 0 438 | 4250 | 438 4.6
V-6 0 438 4105 | 42,6 98,8 | 4180 338 o
7-12 0 438 4125 $2.3 | 42,3 | {125 438 0
v-13 | 415 138 | #15 | H5 1 4 | 4250 | 438 | 415 |
C V-1 438 4248 | 493 o ' o0 -4 4 438

Tube socket voltages differing materially from the tabulated valueg
indicate 8 dsfective or &l tered component, Inspection aud the use of an ohm-
neter (with all power off the monitor) will generally digclose the defective
pert, If a resistor, cspacitor, or inductor is not found to be at fault, the
trouble lies with a tube, in all likelihood the one at whoss socket the vari-
ant voltage was observed, When replacing a tube congult the table delow,

The lettered procadures indicated for sach tube are those necesgsary to recover

the original calibration, and correspond %o the lettered procedurses of the
segond half of thzea service notes, :

¥-1 = Procedure C

V-2 - Procedure C apd D

V-3 ~ Procedure D

V-li - Procedure &

V-5 - Procedure 3

V-6 - Ho recelibrate procedure necessary
V-7 = Ho recalibrate procedure necesssry
V-8 - No recalibrate procedure necessary
V-9 - Bo recalibrats procedure nscessary
V-10 - Ko recalibrate procedure necessary
V=11 - No recalibrate procedure necessary
V-12 - Procedure F
V-13 ~ Procedure E

V-14 - Procedure A

EEABDISTMENT AND RECALIERATION

GERERAL - Servicing this equipment can be divéded as follows: adjust-
moents in both crystal oscillator circuits; adjustments involving the dis-
criminator and associated tubes 2nd componente; and adjustments in the mod-
ulation monitor circunits, These are furthsr sub-divided according to the

lettered headings below,
NOTE WARNING ON PAGE HO, 4 OF SECTIORS 1I
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PROCEDURE A - Adgustmeny of Cryestal T-1 and Agsociated Circuit, Tailurs
of any part inciuding tube &8nd crystal sssocliated directly with Y-1 may nec-
eggltate ro~adjustment of the variable elemente, It 13 our experisnce thal
replacement of V-l doss not effect the frequency of oscillation of Y-1 by
more than about 200 cycles referred to 100 megacycles, EKowever, the basic
accuracy of the carrier frequency measuring function depends on this crystel
ogeillator clircult, and recalibration is indicated if any groes component
failure occurs,

The crystal unit Y-1 operates at elther 1/18th, or 1/2Uth. of the
transmitter frequency less the inter-rediate frequency dtated on page 2 of
section II (ugually 10,7 megacycles), To adjust the frequency of the cry-
stal oscillator requires a god receiver capable of recelving the crystsl
frequency or & low order harmonic of it, & zecondary frequency estandard with
multividrators, an audio ogcillator %o serve for interp6letion, and an og-
cilloscope., Of course, the secondary standard should be set against the
tranenissions of the ¥stional Bureau of Standards (WWV) or some other primary
standard., If this equipment is &t hand or conveniently available it goes
without eaying that the celibration process 1§ familiar, and the details are
omitted here,

The correct condition for L-4, which controls the "gtrength" of
cscillation is about ?/L turm back from the point where oscillations sudden-
1y cease, i.e,, where the tank becomes cepacitive, With I-4 correctly ad-
Justed, C-26 is the fine frequency control, If C-26 will not dring the fre-
quency to its corrsct wvalue, the crystal or its holder have baen damaged,
and should be returned for examination,

The tank circuit containing L-3 ig resonated at either the 3rd. or
the bth, harmonic of T-1 snd is e2djusted to peak the drive on V-1%, ®nis
pesk mey be obeerved by rotling the varlations in the D.C. cathode voltage of
¥-14, ¥-14 alwaye triples the output of V-4, and the resonating element is
C-29, Thie circult can always be adjusted by loosely compling the monitor
to the transmitter so that nof more tham 0.1 H.A., is obtained at J-2. This
low RF drive is usually most convenlently secured by loosze coupling to the
transnitter PA grid circui® and ghould be done with the PA plate voltage
off, C-29 is then adjusted for a peak in the meter reading at J-2, Be
careful not to pick the wrong harmonic of I-1,

FROCEDURE B - Adjustment of Crystal T-2 and Agsocistéd Circuits, Subd-
atantially the ssme as Procedure A, except that here the requirements op ex-
actness of oscillation frequency are no so severe (by about 10 to 1) and in
that L-6 is adjusted so that the drive measured at J-2 is 0.5 M.A., in the
CAL 2 condidion,

"PROCEDURE C - Adjuetment of Z-1, Thise intermediate frequency transformer
ie overcoupled and is originally adjusted to be flat within plus/minus 1 db for
plus/minus 100 ke, devistion from the intermediate frequency value. Replace-
ment of V~1 or V-2 may require slight resdjustment of C-§ or C-7 respectively,
The correct setting is that which secures the leagt change in reading gt J-2
vhen about 100% tone modulation is keyed on and off, Thie chenge should not
exceed 0,03 ma, when the whole reading is about 0.5 me, Incidently if a
check at J-2 during programming shows changes on program peaks it is a pretty
sure sign that Z-1 is out of adjustment. ‘Thie should not occur except for
change of tubes or mechanical damage to Z-1, De sure first, however, that
the transmitier 1s free of amplitude modulation when programmed.
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PRUCKDURE D - Adjdstment of Z-? and Associatad Circuits, The replace-
ment of oaither V-2 or ¥-3 will requirs mt the least au lnspection %o vorifly
whether or not & chapge in tunihg hes Been m2dn. The primary 1g in e 500~
znce 1f, with the secondary tuned for zaro {rsquency deviation, the fre-
quency meter exhibils less than plus/mirus 200 cycles aversgs shift with
1004 tone modulation from the tranmmiiler, As stated elsewhere ¥-1 ia &
delicete meter and should always be ghunted down (terminals 13 and 14
rear) whea making prelimivery adjustmends., All finel adjnstments, bowevar,
mugt be made without %the zhant to securs & correct calidbrationn If 4¢
is not otherwlee known that there iz iess than 1/2% distortion in the
trensnitter then the very soft peak in the reading of the % Modulation me-
ter must be uged as &a indication of primary resonsrcce, Do not uae mora

then 50% modulation for this sdjvgtment .

4fter, an adjustment of ths primary, the secondary will have %0 be
retuned glightly. If i% 1g neceasery to retuns C-15, the frequency meter
should be protected, and it ghould be dome in the CAL 2 condition, and with
an ingulated tuning tool., The discriminator transformer is slightly over-
coupled, and it will be necessery slternatsly to repeat primery snd gecon-
dary adjustmente.

With Z-2 properly tunsd, the CAL 1 condition should be met; that
is control of R-6 (pmnel) swald yield the frequency meter reading inecribed
on the sorial pumber cerd for the moaitor (stapled to front cover of the in-
struction book) This adjustument sstablishes the gredient of the detection
circuilt at 25 microamperes per kilocycle, Honco, with 100% tone medule tion
(plus/minus 75 ke, pesk deviation), aa audic wltage of .676 volts rms will
aprear across both Rzm 2-7 and 2-8, Provided tke discriminator hag not guf-
fered mechanical dsmage (euch as altered coupilng), and provided all aggo-
cinted components ars of rated valus, this provides a basic check of the
vercent modulation of the tranmspitter.

PROCEDUEE E - Adjustment of Parcent Moduls tion Heter Circuis. Replace-
mant of either V=12 or V=13 will ordinerily not requirs readjustments, How-
ever guch readjustment, if necessary, is etraight forward provided the
transmitter deviation is accuratsly kiown, If the dlecriminator iz gor-
rectly tuned and the monitor in correct operating sdjuatment, the volings
on 2-7 or E~8 may be used as & measirs of 100% zodulation, as menticned
above in FProcedure D, Ths andio frequency meter uged for thie purpose
should be a good one and should not have an impedgnce of legs than 5000
ohme. ¥or sccurate results thie will have to be done with no shunt on the
frequency meter. Since all the audio ouitput current flows in thie meter's
moving coil, 100% tone modulation ghould never be cntinuously spplied for
more than 1/2 minute; nor should an audio freogquency %ona lying bétueen 350
and 700 cycles ever be uped at greater than 0% moduviation, tecaunase of '
maschanical resonance in the metsr.

As an entirely independent measarement of deviation the method
thet follows may be used. It is an adaptatiocn of the so-called "Beggel
Punction® method, but 1s in our experience more accurste eand requires less
accurate equipment. The items necessary are:s a communicationg type re-
ceiver of gpod stabllity, capadle of tuning %o the I.F. frequency of the
monitor, and having-a BFO; an audio oscillator of reagonably accurate fre-
quency calibration; an oscillography, Witk the transmitter unnocdnlated
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and with the receiver loosely coupled %o the IF of the monitor, tune in the
intermediate frequency,. Using the BFD adjust to &3 near gzero beat ag Ccop-
venlent, Modulate approximetely 100% 8% 15000 cycles., Slowly tune the
receiver awey from the IF to the 5th. zero beat, which will be the 5th, side-
band of the modulation, and will be accurately 75 kilocycles ffom the Ir,
Change the modulative fraquency to a low value, such sg 100 cycles. Slowly
raise the medulation until ons burst of bemt note per avdio cycle iz geen on
the scope, It will be observed that for less than 15 ke, deviation, the
burst on the scove will have no zero begt center, At 1 kc. dsviation g
zero beat center will appear in the burst, and for more than 75 ke, devia-
tion thers will bs eigns of the frequsncy modulated signal swinging twice
Per audio cycle through zero beat with the recelver, At the single zero
beat point the deviation will be plus/minus 75 kilocycles, plus/minus & fey
hndred cycles, plus 5 timeg the inaccuracy of the 15000 cycle setting of
the audio oscillator, ,
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