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Instruction Beek Type 102 Hodel 2
Tone Keyer

1, GENERAL

Dxpoaer

The Typrs 1R Meded 1, Twae Eescer ie used im oomrunication sys—
tens for rsmote keying of a rodio tramcmitter, 6r teleprinter machineo
The inteliigsence pulzas axpilitude raxdulats pey one of six audio tones,
The emplitude modulated torse ore then inyzsoesed on a telephons line,
through a fixrsd a4tenuxtorx..

Danorivptiong

The Toixs Koyer makes uze of a high stability RF csedillater
with an adjustmont for setting any of the deaired firequencies to the
exaot value of 423, 765, 1105, 1445, 17835, or 2125 cyeles per sesondo
The aseillater drives a balanced modulated emplifier wvhich s modulated
by a speoial %mark® ard "space® Liniter. This keyer is complete with
powsr supply. Anm extsrnul tone msy be irntroduced instead of the lccal
audioc oscdliator,

Jeghpiced Doty

Input Sigaalas 1, Polar relay contacts shorting to
ground,

2, Arplitude modulated (keysd) audio
tone 300--10,000 cps,

3, DC pulses poaitive or negative with
respsct to ground,

Input Level: 2, Aulio: & db
bo DC: # 10 valts
¢, DC exorrent pulses # 30 ma,, polar

Input Impedancos 1. Tore: €00 obms
20 DC Voltages 100,000 ohma, one side

grounded
3. DC Curreont: 1800 olms externmal load
(cne zide grounded)

Output Frequenziess 425, 765, 1195, 1445, X785, er 2125 cpso
Output Levels Mark apd Space:z O db (6 mv)




I truction Bock
Tono Keyer

Techpigal Datas (gont®d)
Output I=mpedencos
Keying Spseod:

Controls:

Poser Requirements:
Dimensionss

Weight:
Tube Complement:

MetetTings

Type 102 Moded 1
Genoral

600 oims balarmed "H® ped

0-400 dot cycles por seoond

1,
24
3o
ho

Primary pover switch
Ot put tone selectar

Ow put level control

Kegring wave selector svitch

110/220 volts 50/60 cycles.
Aprroxivately 75 watts
Connection at rear of chassis

3-1/2" x 19" x 13=1/2*
Approzizmatdly 30 pounds

1~

6837 Oscillator

1 = 6V6CT Keyor Tube

b

6517 Keyed Amplifier

1 -~ €sL7 Keyed Axplifier
1 = SY3GY Pouer

1=686 Tone Rectifier
1 ~ &V6GT Oscillater

2=1/2% AC Voltmeter acsoss ow put
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Tone Keyer

2. DESCRIPTION OF OPERATION

Judio Omeidlat

The purpese of the zudic cscdllater i1s to provide a contime~
ous stable audio frequency to bo masdulaied in adcordanco with the in=
telligencs, The osd llator tubes Vi and V2 opatate as a conventienal
smplitude stabilized RC escilister coawonly crlled "Wien®™ Bridge
oscillator,

Since the beshavior of this type of cireuit &5 well knowm 42
the radio art, no further sxplanation of itu cporation is necesseryo

feysd fApplificg:

The Keyed anplifier (Vi) is essontially a modulator stage iam
which the contirusus audio tons fram the euvdio osdl llator is ocombiped
with the output of the keying amplifier to obtain a tone keyed on or
off in accardance with the intelligence,

For satisfactory oporation in a ooraunication systea where
many tones may be dwpressed on a pair of telephons linea in rultiplax,
the tone keyer sutput must bde reesorcbly free from harmonic distartion
of the ocutput tome and transjents gensrated fyram the keylng should be
of negligible duration and magnituds,

Acoordingly, when the koyed amplifier is keyed omn, it operates
as a pwrrpull class A amplifier, having a pure zimsoidal output,

Since the keying voltage is impresssd in a "push=pull" manner,
the tranaients genmerated in each half of V4 cun be ocuncelled ot effec™
vely from the balancsd output eirouit,

ers

The keying awmplificr is effectively a limiter which removes
the effect of input of gusl awplitude variations frem the keyed output
tones,

The actusl kever tubs (V5) ia ooinected frecm the cathode end
of the cathode biss rasistor R37 to +B, Yhen the control dof V5
is at ehaszsis potontial, the plate current of V5 is zerop (V5 bias ia
beyond cut=off) ths output tube V{ then functions as an amplifisr,




Instzuction Bsxk Dsusriplion of Operdtion
Tono Keyer Type 102 Hedel 1

Keripg Ampldfiers (eond?d)

When the conlrel grid voltage of V5 4o sufffclently positive with
respact to the chussle, the plate curreat of V5 flowing through R37
cawos V4 to cul—elf, thus rcdueing the cutput tsne lovel to seroo

The variation of grid potential of V5 i3 obtained from the
keyer amplifior tube ¥5 through one of nson coupling tubes Vi0 & V1l

Yor the explanation of the operation of V6, consider that S2
hes baen turned to positive DC polar keying (DC—) amd that the inpgt
keyinz to terminals 23, 48 zeT0, The grid ef V5 is then conneected to
V10 ard curront of plate 2 of V6 is cut off by blas voltage appearing
soross R47. Simea the current theough REA iz small, VIO is 11t and the
voltago irpressad on the grid of V5 is sufficdently rositive to cause
cud-off of ths cutput tubs V4, o

Applying sufficient positive vollags to grid #f1 of V6 causes
the plate ocurrent of plate 2 to flow through KiAj the increased voltage
drop sos0ss R44 extinguiches VA0, thus the voltage drop aeross R4L1 beoorses
80ro, Since this cuts off V5, V4 meses the tono,

Por a negotive polayr keying voltage, the first sectiom of VB
operates as a phase invertsr and plate #3 controls V5 through Y11,

For a kayed tone input signal, the tone i1s rectified by V7
apd imprsssed to the keoying circuit as & positivs polar signaly the rest
of the keying circuit opewates in the xanner ocutlined before,

For polar relay keylng, V6 is oonnected in a usual "flip~flop®
circuilt, namoly, grid 1 to plate 5, end grid 4 to plate 2, Shorting
first one and then the other, grid to ground, ceauses keying as outlimd
before,
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3. DESCi PTICH OF COETYROLS

Qutput Frenw nays

The output frequency coalizel iusertis the prupsr R=C cambira--
tion in tha audio cacllilator circuit o pirvvide the specified fixed
output frequencies,

Qutpug Levels

The output level control $2 2 halanced *L" pad by which th2
output ovel to the telephoue 1ins ocan be varied while kesping tha
loed om the amplifier V4 noarly constant.

Eevirg. Waysi

By the keying wawe control, ths coaneection of the keving
amplifier can be altered to suit tho type of keying input desired,
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4o INSTAILALION

Mechanical Installaticns

The Tore Keyer xay be instelled in eny convenient location
8o that accmss 1a provided to tho rese of the =rulpwent for pericdic
maintenanas chaskao

Elpcirical Ingtellations

Bofore conneeting the elecirical linss to the Tone Keyer,
i1t i8 desirable to choik 1f the souree of rimery pover is correct,
the pature of tha keying input and the load on the squipment,

The keying lines to ths equipnent should be twisted shielded
palr, only ane typo of koying line sibould be comnected to the equipment
at any tiwe to prevent one keying signal firom interfering with ancther,
If 41t 18 necessary to olternate frequantly between various types of
keying, it 1s uvaually best to bring cut all the keylng cumbections to
a patch panel, so that quick changes in keying connections can be made.

If the keying 1s obtainod froam a current source such as used
for teleprinting (€0 ma in 1800 ohme) as 1800 ohm reedstance of e ffi-=
olent pover rating should be bridged asross the DC keying terminsls
(2, 3 on E1). Similarly, for other keving devices requiring output
losds less than S00K ohms, a e¢uitable rasisfance should be bridged
across the LUC keying terminala, to rake the affective load on the ey—
ing deviceo the desired value,

When keylng iy & polex ssnding hesd, no external resistance
must be bridged across tersdinals I; 2 and 3 on terminal board R,

If 4t £a desired that a externsl tone be keysd, remove the
connecting link from the "sxtoranl tuvae” torminal board (E2) and connect
the scures of exterral tons from the center terminal to ground, The
externsal gepzrator impedsnce can be any value from 200 chms to 100,000
ohms. ‘The exteraal tone level should bo sst as high as posesible without
overloading the cutprut amplifier Vi3 the desired outrut level then shauld
be set by the “Cuipu® Luval! control.

If ths local audio osoilluter is to be wed, the various out~
put frequencies should bs checked agminat's suitable standard of audio
frequenciesy objectionnble diacrepancies should be corrected by the proper
frequancy trimzesr at the rcar of the Tone Keysrs For this test no external
comections should be made to any part of the audio oscillator. The check




Tr

Instruction Baook Types 102 Vodes 1
Tono Keyer Iestallation

Elgetrical Ipstollations {eont'dld

ahould be made on tore oblainid al the wuvtput of monltor terminals,
The Tone may be turaed oz by sotting the "Keying Watve® switch to
PReley® {no arternal eonreciions to relay terminals 1 and 3)o

If surel monitoring is desirxed, the Yons Keyer "Monitor
terminal may be somnoecled to a lcid spsaker raving about 1000 ohms
balanced impedance, (Fer G0 ohms speakers, insert a 6 db pad, laving
1000 ohms inpui and 600 ohms cutput impedances,) A front panel jack
for sarphone monitoring is zlso pxovided.

The output of the kayed amplifier is connectsd through a
fizad attenuator providing about 20 db attenuation for a 600 ohm ex-
ternal load., The fixed attenuator effectively isolates the lsvel
meter and keyed amplifier VA from other sigmals which may be simultams.-
gusly impressed across the same pair of telsphone linss. With the fimd
nttem(:gtors the maximum output level of the Tone Keyer i1 approximately
0 & Wi




Instruction Book Typs 102 Mcdel 1
Tone Keyer

5, OPFRATING_INSTROGTIONS

da Polay Positive DC Keyinzg

Set "Output Frequsncy™ to the desired velue, set "Keying Wave"
%o "DC4" and set output level to denired veilus, Note that ot put level
48 best set with a steady tone om, since during keying the level indicated
by the cutput level meter is less than the tone level; the output meter
will also fluctuate vher the keying is relatively slai,

Aa Polar Negative DC Kevings -

Proceed as in "A", but set "Keying Wave" to DO=,

egeption of rgity Rece

_ For this type of service, usually the second deteotors of all
diversity receivers are conrected to the sazie diode lead, and po receiver
BFO {ssued, Connect the common diode load directly to the DC keying
torminals 2 and 3 om terminal board El, Set "Keying Wave® teo "DC4" or
PDO-" geccording to the polarity of the receiver output pulse. Set out~
pud frequency and level as in "A¥,

After the receiver is tuned aocirately to the signal, lower the
receiver RF gain control (or gain controls when receiver AVC circuits are
independent) until satisfactory keying occurs. (If the RF gain control
$8 set too high, the noise output of the receiver may be high enough te
key the Tone Keywr.)

12

If the quality of the received slgnal is very poor, it may be
pecessery to install a fixed bias, which eppises the receiver output,
4n the input load to alter the quality of keylng signal to better adventage.

Ba Receptiop of CW Sigpals by Single Regeivers

For this type of service, the recelver output is usually an op-
off audio tore ebtained by beating the received &ignal with the receiver

RFO, -
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Tone Keyer Opsrating Instruotions
Pe Rpeepblon ¢f CF Siemala by Sincle Recsiveres {gnt'd)

Connect ths recsiwor eutput of the key=d tone inpwt (Terminals
4 ard 5 on termdna) beuxd ¥i), After tho roosiver is acowrately tursd
to the signal, zdjust the rsceiver output tone to about 2000 cps and
10-15 wlt level, So? the FEpying Wave oconirel to "Tone®, then e
ecoed as in "AR,

In some instences, batisr resulis are oblained if the receiver
RF gain control is set for am intsrmediate wilue before adjusting the
pecoiver output level,

Eo . Keying by Polax Relsys

The most ecumon source of this type of keying is a polar sending
bead, To opsrate, camnsot the srmaturs to ground (terminal 2) and the
"mark® and Fgraco® contact terminalu 1 and 3, When the relsy is ia
"mark® position, tone i3 cn.

Set "Keying Wave® control to "Relsy¥ and proceed as in "A®,
It should be puinted out that the leskege roasistance across the

talephone lines connected to the keying terninals must be high, othesvipe
the keying ocircuit will not operate reldably,
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6o MAIRTENANCE

To obtain long and iroublefrec oporation from the Tone Keyer,
it is recommended %hat a few routims checks Pe parfurwed at reasonshle
intervals,

Check all tubss periodically for emissiocr and mutual condustanee,
¥hen any tube shows a srutual conductonce and emission lesy than the minimum
aoceptable for its typs, it should be replaced,

The output tons frequencies should he compared to a standard
aprroximately once a month, and deviations resetifisd,

Similarly, the keyed amplifier balancs should be cheeked memthly,
This test can be easily porformed in the follering manners

Cennect an oscilloscope acros: the monitoring tefminals, Set
the "Keying Wave" to "DC=", Connect a 60 op@ 50-100 volt simuseidal
keying voltage to the DC keying torminals,

Disable the locsl sudio osciliater by holding the ®Output ney®
switeh betweon detants., Adjust the balancing control R27 (at the rear) for
minimm transient cutput indicated by the escilloscope, If a reasonably
good balance is urobtainsble, change V4.

14

LA R B BE BE BE BR BE JR 2 2R
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DATE; EQUIPMERT; TOER XEYER  TYFEg 102 MOIEL 1 SERYALS__ __ .
—n . 3 I 8 ; 3 P .
, ; r— E
bymbor | munction Type | Pins'Volts Pm:vnn Pins’Volts |Ping Volts | Pinc Yolsz | Pund velts
i Lsile ' ) s ; — e , ¢ AL
Osoillater 6307 }3i=3 11.15 ok 5 O 251135 [1-6s 55 | 180153 ia7l €z |
fyp  (imtie " ¢ ; ¢ 42 f ; ‘
i0eoillates veor |1=3 185 jiM , 375 ] 1-5¢6 18 12 a~_q§ .2 §
[} ¥ y i
th Oatput 2 ' ' 5 ] E i i »
Asplifier bsmp JO=3 | 37.5 jo2 s 275 | 6346 Gbs 32,50 057275 j&=5 | B
Y [ v
8 € pm 8 i
] 1] § —t £
V5 |Reyer Tubo 6veeT j2=3 ' 285 {1l o285 3500 fi1sc %5 ja7féz ,
T . : ;M»«w:_;ﬁ.-zy:yr-—‘::)r\’.
6 Koyer ﬁ g ¢ ¢ i t o ' :
Awnlifior sty £6<1 , 0 620300 { 6=3586,75 Jot 25 |65 3 166! b3
4 v iy © 3 ] ¢ i ’
Tone 8 ] g LC ;
T jeactitier 625 13 (0 jid s 25 fleBeG  [1-8: .25 | 27! 6.2 i :
Fowsr : 40 & AD & AC b . P ‘
V8 Ineotifier sr3er Gk 300 {6-61 300 |2-805 ¢ . .
~SONTEQL SETTIRGS ¥OTB: ;cn voltzges moagured with a 20,000 obwo/vols
. Yoltaetar
Contrel TFumchion Setting
85 h‘Q& wo 2125 m
b Qutpat level Maximom ERMAEXSs *50 volt range.

52 Zoying Switch Relay
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Tone Esywr Type 102 MNodal 1
. (BLECIEICAT PARYS LIST
Syn-

%Wl Tusstlon

Seriea fraquancy dntecaln-

ing cound,

c2 Runt frequaney dotsvadn-
ing cond.

c3 dodin ossillator ooupling
ocoad.

¢4  Andio osolllator plate
bypass cond.

c5 Aufdio ®80lllutes plata
dypass ocoud.

06 Audlp osuillator Foodbark
ocond.,

cT Power supply rilise

Cc9 Catput amp. grid conpliing

C10 Output amo. grid eoupling
Cl2 Output amp. plats Lypzaw
Cl3 Tome revtiZier filtsy
C16 Fower wupoly f41ter euxd.,
C17 Sagw as €16

Cl8 Audic osc. trimmer cwmud,
Ci3 Yawd ap (12

C20 Sauo (18

Ligoziptleg

130 nal & 25
Haiox

0 volt silver

120 et & 2%
ridoa

500 wolk silver

o1 nfd & 30% 100 volt paper

ol m o1 mtd ¥ 208 600 wolt
papor duwl bathiub, sida
terairal. Pard of Cl2

1 wrad 2of GO0 vold

papor bathtud capasltor,

side Sezutinal.

2 mra T 204 €00 vols puper
tathich capacitor, side
tormlnal

Y wre & 208 600 vl Qyians]

.01 mra & 20% 400 vold paper
Boldnd tubwler

Sawo as C9

Swey a2 und part ef Ch
000z ¢ 209 %00 velt mica
B wrd 600 volt dyrascl

Sass us €36

To4% wnt weresls tiixmer

Lasey as CLY

Sarow o CLY

:nl',;:

Mlr,

¢

CcIc

Pard ¥g,

‘RR 1313

BR 1312

300401
5006=,1x2

5006=-1

5006=2

300N\

C 12%

TS24
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Tone Xeyoz

Syn-
do1 hunotioa

C2d Auwdio oso. trimaer ecumdi.
C22 Same as C2

C23 Same as CA

n Xoyer input %erminal

2 External tone input

3  Tome Cutpud

5  Monitaring bridging

n Primary power fuso

1 Prirary powor pilot lighs

Ja Prisary power eomnesior
Je Outpud tome moniter Jeck
Ly Power supply filtor cholow
L2 Samd a3’ Ll

) 1§ Outpad levsl mstor

k2§ Perlemry poweT comnecior
P2 Sare as P1

A Auflo oso. sorios freq.
dsveruining resistor

R2 Saus an 31

BY Sano as 11

Yrpo 102 Nodsl 1

Eleoctiricsl Parss Iist

Dsaerloiicn

745 wof coredic trimaer
Saze as C&1

Sam3 as CA

5 teruinal sacay post

¥ terzinal sareov post
8awe as E2

2 toiminal sorsw post
Glass fase 2 amps.

Pilot light aaestuably wvitk
6-8 ¥, boyonut base lamp

reaovable red dise,

2 pole rale chassis type
conrnoctor

Open oircult (.iephone Jamck
iamdated

10 hsenriles 250 olus T5 xa.
MRC ¢ 112

Cams as 11
0-20 ¥, reo¥irlier type AC

moter in 2-1/2" squnre
takolita oaix.

2 polo fumale cable comnector

Bubtor fiongey grip plug oip

2.07 wugoha 2 1% procision
resistar 1/2 watt

1.15 magoka £ 1% precisioa
Tesisdor 1/2 wntt

TY3X ohas 2 14 prectsion
seaiator 1/2 wadh

-

ICA

IcA

-

VX

HUB
HUD

e

2405
aul

2420

67 3D

232

LY -

129
9972
11/2

X.1/a

L.1/2

18
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Tone XLeiaw

Syl

bol Temotten

BA

)

B6

Ry

R10

Rl

;3 &

ny

n5
R6

Ry
ne

Rl9

.Aafic oss. ssries frun.

deteruining reeistor
Sawd as D4

Samo as RM

Shunt freq. deterwdning
resistor

Sxme as BT

Saue as R]

Samé as R}

Same ay If

Sae as IJ

Shant pagntive foedback
roslstor
Same as R1}

Audio ocecillator scoroun
W esdsr

Ssme am R16

4udio oscillator plate
load

Avdio osoillator plate
filter

Andio osoillator gtid res,

Audio osocillaltor wathods
resistor

Audio oscillator soresu
Hleadar

tyiee 102 Kodal 1

Blegatrical Paxis List

Deesxinlics

610% ohme ¥ 1% preoision
sae18tor 1/2 watt

UY2x stuaw 2 1€ precision
resistor 1/0 watt

WINK chos 2 1% preoteion
resistsr 1/2 watt

2,07 magolas 2 14 precision

sosistor 1/2 watt

1.15 msgohms = 1% precision
resistor 1/2 watt

793K ohme € 14 presision
resistor 1/2 watt

610K olas X 1€ precisiou
resininr 1/2 watt

YooK crew £ 1% precision
Teisiter 1/2 watt

114K ohws & 1¥ preciaion
resistor 1/2 watt

6 watt 115 volt incandsacent
lawp with pnucelabra beee

Same es Ril
33K ctms £ 56 1/2 wats
100K ohme £ yyf 1 wast

51K ohms L 54 1/2 watt
10K obus & 10%-1/2 wats

510K olww I 5% 1/2 wat

Lo obme ¥ 108 1 watt

51K omis = 5% 2 walts

> 3"

Mer.

cce

cce

cce

cce

ccc

ccc

E EE E

5

E

E

Dart o
I=1/2

Xed /2
/2
X.1/2
Xa1/2
Xa1/2
xa/2
XY,
=1/2

86

KB 3335

GB 1041

*D 3%

ED 10%

EB 51h§5
a3 Uy

H3 M35
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Tone EKays:r Elzgtideal Pards List
Sym~
2ol JFunoiiea Digsraption Mer. Perd Eoo
R23 Aufio oscillator scrdiwa 2L ohus £ 5% 2 uatte ALB HB 2035
blesdor
B4  Audio osoillator plate 5000 chas 5 waiis wirowound MAL  HOP
lcad potentionster, tisoviriver
af justmend 7
R25 Auwdio ossillator plate 1000 ohza * 504 2 ustts ALB  HB 1021
filter
R26 Keyer grid leax L70K obus £ 104 1/2 watt ALB EB 4}
R2] EKeysr amplifior belance 500 ohus wirswound ministure IRC ¥=500
ocoatrol potentionster vith serowdriver
shafs 3/8* 1/ 1/4* D,
R268 Audlo osoillator nagative 3000 ohas wirvwound minlatare MAL NP
feodtack contTol potsutioncter for sarewdriver
ad Jus tuont
R29 Output Ped 1000 oas £ 109 §/2 vats ALB EB 102
Rl  Keyer smplifier Viaa 199, 91K chus & 54 2 wvatts ALB  HB 9135
R32 Toms Tramsformer 1+3d 100K otms & 104 1/2 vatt ALB  EB1l0W
R33 Output Fad 1000 ohes £ 104 1/2 wats A3 ¥B 1021 5
R34 Output amo. grid res. 100K obuy £ 104 1/2 watt ALR  EB 10M1
R3%  Sams as R34 Sems as R3i
R36 Keysd aump. bias rosiator 15X clus & 10% 1/2 watt AL} B 151
B3} Output amwo. cathods Tes. 5100 ohmw ¥ 57 2 watts ALP HB 0125
R3S  Output amp. plate tilser 1000 chms I 10% 1/2 watt ALB B 12}
B4O Sens as B39 T8K chas & 54 2 watis ALB 1B 7535
BM1  Xeyer tabe grid resistor 820 olws~2 10% 1/2 watt AL3 EB 21
R42 “-ms ae Bhl Save as RhL
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Instruction Zook
Tona Ksjyur

Sya-
dol = Fanation

BMY  Xayer amp. vlate lead

B45  Same as BYY
BN]  Xeyer asp. cathods

BY8  Xeyer smp. grid ocurroué
1imiier

B4Y9 Xeyer axmp. grid resistor

R50 YNoegative fealback reaister

Rl  Xeyer amp. bias

R52 Xeysr awp. bias

R53 Output level ountrul

RS  Xeyer amp. geid currwat
l4ind tor

R5% 4wndio oscillator eathods
resistor

R56 Xeyer amp, bins
B57 Xeyer aamp. grid rea.
B%¥ Xeyer Aamp. grid zes.

RS9 TRogative IC kesying grid
Ylesdar resisiar

R60 IC Xeytag grid serie: res
53 8 Main powsr switch

g2 Zeying selactor switsh

55 Prequancy sslscior s.itch

Type 102 Model 1

Erecifical Par$s Liest

Ticaeripiilon
D e e

S

150K ebss L JO% 31/2 watt
Sams a6 RUY

1X obai ¥ 109 1/2 watt
L70K chas & L0 1/2 watt

VI0K cbas 2 108 1/2 wett
3000 akwas ¥ 5B 31/2 wmtt
YOK ziene L 1% 10 watts

1000 shas & 108 1/2 watt

600 shue brlascsd I pad (T pad

comnsotsd for this oparantiom)

B0K chue £ 109 1/2 watt
240 obmus & 5 1/2 wats

50K ctme T J0¢ 10 watts
240K chae L 51 1/2 watt
210K okans £ 20f 172 watt

10 vegohme ¥ 105 L/2 wett

100K ohas S 40F 372 wily
DPST Wgele 114 fult 3 amp.

3 glreedt 4 ponition rotsry
1/2% adaft

2 wole 6 poestlon rokary,
3f2% start

EB 1021
XB 47W1

EB 47
KB 3025
1012

XB 021

T=pad CIT
200 olms

EB 41
EB 25

10xT

EB U444
ZB 213
EB 1061




Iastrustion Book Type 102 Model 1

Tons Xoyur Bieswxrieal Parts Lish
Sym=
22l Ponatlon Danosintiay M. Dk Es,

T1  Power oupply Srancfossuvy Yisargy 115 wolte $0f60 eps FIC 14798
Swgo Thg 295=0=29% volts 50 ma.

QB 1}29 603 70 2 Ao

@6, %3¢ B V. 24, NWRC 4109

G €

T2  Oulpat trensfoxuer P.P. plats ¢ btalunca lina, o I L") 4 .
20K otms %5 00 ohus, primary
o onrry 8 wuo 00 NRC $111

T3  Eeyed %ome imput trsuc Brlanead 1489 %o full vave rec 14795
forper diods 600 %t LOOL okna, eeocndary
cater teyped ¥RC £310
V1  Audio oseillator Standard Any 630707
Y2  Audio oscillator B . Evbor
% Oatpus Tude v » 6sx701
Y5 ey Tude w “  6veor
Y6  Xeyer emplifier v ' ] 631707
YT  Tone rectifisr . v (3: 1
Y€  Rectifier v v sTRY
V10 EKuyer ocoupling tuba 1/28 watt weas lawp, bayeast (1 I § 3}
o & a2
0 Sodet for Vi Ovisl vith ground luge CIN 6g8) N
b ¢-] Soekwt for V2 Ssne an X1
4 Sowkss for Vi Sy aw X1
X5  Sookes for V5 Swud s XL )
X6  Socket for V6 o we KL .
X Sockst for V7] Sawt wi Kb
b ¢ Soukwt for V8 Seund aa Xi
Xi0 Seaxwh for V10 Lanr. s2a@kn b, boyroet husw ma €1 BD
Il Sauket for V1l Surt as Xi0

'-‘—! dz
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£

Instructicn Bock
Toze Xeyur

Syn-

ol Tauction

po L Socket for Eili

Q5  Sockst for H15

x16 Primary pover fuss hoidyr

Vipps %02 Muidel 1
Biuztirical Perts Iist

Dagerriviglen
- ¥ <

lezp coaboi, wrndzindra base
Semu ne XUY

Bxtrarior typs {ure holder
o tope 3 AL Pues

Ufc, Pard Bo,
JLA 615

v 32001
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FINISH:

RENOVABLE LINK

ITEM

DESCRIPTION

DWG. NO. |QUAN.

PART NO.

o

B-10210l

DWG
NO

77
—_ N
(1 Ve L__ _:
€ Aéguv 12 |ES
“”nvy o\ ‘
R38 \m ) E
R24 1t R38 1 ”7% d
c9 . I
R 23 RN
[ Yoy
" tRri9 - T tnes R38 SR S
’JT:C'O R 1 RSy ! ) 4
—y )
€1 LRz T T ase
"T"’"‘ﬁ - ‘L
] - TOnE ' .
1~2-3 POLAR RELAY INPUT. zt..'j ﬁp&i‘g\ b o
2-3 DC + OR — INPUT. ', B .}\4 %5 ET xos2le Y},
3 :oc‘-m < — =
} |
o : : V6
! l ;:L?
4l or— e S
TONE INPUT. | | o
| [
> TR L
1 * ! ﬂ‘SO
NRC 109 Lt L2 ! . s
T k%6 R57 \ TI
‘ )
RS
3
R 39
! 4
i
i CONNECTIONS
l l FOR 110 VOLT. FOR 220VOLT.
OPERATION OPERATION
) _==(
‘_/
K
| useo on
MATERIAL | REFERENCE DWGS. TITLE
5 T
iNDEX NO. A-102100 SCHEMATIC
TONE KEYER
3. Jrer | & 1-20-53|ADDED 220V OPERATION (T1) TYPE 102 MODEL |
5 |ADDED R58 R59 & aso FOR TOLERANCE (UNLESS SPECIFIED)
T.CR. Jre 9w 102-81{CEniaL NO. ‘4638 Y FRACT. + 1/64 DECIMAL +.005 NORTHERN RADIO COMPANY
L1 [Tk (1 J6135|0RIG. OWG. WAS SD4C7 soaLk CWM rcr | 145w, 228057 INCORPORATED  N.Y., NY.
. * ) PR APPN. APPR. | DATE .
- 1SSUE | owN:| cKD. | APPR.| DATE ‘CHANGE L oy 6-13-51 DWG B IOZ lO'
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