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Ins�uction �k 
'!'oco Kqer 

lo 

IJI:P9W. 

'I'jpQ 10;2 Hod ol 1 

�Pdlli!L 

Tho Y)yt 1� l.fcdel 18 1ctafl �..t',;er .h u.se� 1u 0011:1!!W1iaation .,._ 
tau tor �tt- keying of 4 :r-t-.dio t:u.r�mittel"" 6%" tolaprinter •ch1no0 
Tho 1ntel11gen� pul!'l<aa at:tp:titl.�1o r.aldulate ru.� ooe or llix audio tonoao 
Tho ap.U tooo :J.'li\Xluln ted t�n11a n.n• th�n ilat�.,t:�et! or. a telephone Uno, 
through a f:1.:ud dt611ustc:r.� 

DtoqrJ�1.2RJ. 

'l'bo Tcr10 X�r makes use ot a hJ.«b a�tab111t:r Rl eeatllatar 
vi th all adjwl't:IIOnt far settin£ MY of the detti:M!d tr-equencies to the 
exact n.lue or .425, 765, :lL105, ll445y 1::!8�" ar 212S qoles per aeoODdo 
'fbo CIJ e1llitcrr drifts a bd.41.1'1eed r,;od\l.l.ntod upl.Uler which 1s JIOdulatacl 
by' a e}*)ial •JlUk" a.rrl "spaeG" ].l.Jd.te:ro !his ko)'W' is complete vith 
poww supply o .b extel"'tl..ll. tone may be introduced instead o£ the lCI) a1 
audio oscdllat.oro 

� 

lnpu\ Sipals1 

Input L«mala 

Input Iapedanaoa 

Output !"r&quEtn:o:less 

Out put tn.la 

-1-

lo Pole.r r�lay eontacta ahortiq to 
p>tlundo 

2o .Alnpll tuda aodulated (kqed) aUdio 
tono :m=l00000 epso 

Jo DC }:1U.l.tlcs po&\t.i"f8 01' llep.Uw 1110 
respaet to groundo 

ll.o Aud1oa 0 db 
bo DCa + 10 ftllta 
c., DC �ent pubes i )0 ••• polar 

lo TOftt< s 600 obma 
2o DC Vclta{toa 1000000 omu, CIDII d.S. 

l'f'OUllded 
.3o DC CUrnnts 1800 chml!l externa11084 

(one & d.o erounded) 

-'25t 765, U9S, 1445, l?S5, or 2125 •o 

Ha:l"lc a.nd SpaceJ 0 db (6 mv) 



Ire trucstion Book 
Tono ltqer 

Output Impedamoo a 

Xo;rinr Speech 

COiltrolas 

Pwe RequiHIMDUc 

D!aeuaionet 

Weiptc 

'r\tte o.plesaent t 

Meterlnca 

Typo 102 Model 1 
GeDiftl 

600 ohm1 � ed "H" ped 

CM400 dot eyclo1 per aeoozxl 

lo Pr"J.mary wwer sv1 tch 
2o Out put tone sel�G'tor 
.3o 0\£ put level con�ol 
4o ltt"ing waft •el•ctor ftitch 

110/220 YOlt I ')0/6l) qc181· 
Approxlllatel.T '15 wt.ts 
Connection at roar ot cba•s1a 

)-�211 X 1911 X 1)-�2· 

Approx:luWl.r 30 pwDile 

1 .... 6SJ7 O•cillater 
1 ..... 6V6GT l�r Tube 
1 .... 6Sir1 K.,-.4 .baplifter 
l � .... 6SL7 �� Ampllfter 
1- 5!30T Power Supp1T 
1""' 6!6 Tone Reotitiw 
1 - 6V6t.tr Oed.llate 

2=!/2• AC Voltmeter acnaa output 

-2-
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I�tructi® &ok 
1'one leyer 

2o 

'l� 102 1-iodol 1 

The pul"pose of the audio oscl.llator i� t-o pi'"OVlde a oont.tnu
ou• •table audio frequency to M �.?dula�OO. in a>DCordanco \lith the iD
t•llil�tDCOo 'tho ostt llator tulxln Vl and V2 O}Xlt""Slte as & conTO!)'ticmal 
amplitude etabUi:-..'"<1 Rr' cec1llt.ttt" can:nonly c..."?.l.t&d "Wien" Brldp 
oacill.Atc:ro 

Since the beba'fior of thic type of cireui t h well bMJwa 1a 
the radio arl9 no !'urther exp�tio:a of itu cporation b nece•sar,ro 

ktud Amplltien 

the lC•;rcd oplit1er (V4) is eascmti!Uly a -.adulator stage ia 
vhioh the ctmt!nuw= audio ton• han tha e.udio onolllator h oombi.Ded 
v.ith the output of the ko;rin1 �mplltier to obtain a tone keyed on or 
ott in aoco:'danee vith the 1�hlllpneeo 

lor aatimfactor,y operation in a o�eation �st.. wh•r• 
mazr.r tones ma)" be illpreased em a pair of telephone llnft in J!Ultiplex, 
the tone keyer wtput must be reeaono.bly tree f'rorA harmonic dbtarticna 
ot the output tone and trAJU�ienta gGnera ted tram the keying should be 
ot aegl.igible duration and Henituieo 

J.coordingl)"9 wen tha k\lyod .tWplitier is keyed oa, it OpehW8 
ae a pul� class J. al!lplit1�r, having a JXtl."'e dnuaoidal outputo 

Since the keying Yoltage 18 imp�aaoo in a "pu8h-pull." -.nn•, 
th• transients £8Derated in each hnl.t" or V4 can be oamcelled out effefJ"'i 
t1 n]7 hom the balanead out put eil·cui to 

l!rlPL Ampllflots 

The keying ampllfiGr is td'focti '¥ely a llmi ter which remon1 
the effect of, input at. fPl&l .l!lllll"Jli tude varlati®a tr011.1 the keyed out put 
toceeo 

'!'be actuuJ. key�&r tub<s (V5) 1.tJ e.o.:mccted f:.""C&. the OClthod• a 
of the cathode. biatl nBietar R37 to +Bo \ll1en the control grid ot V5 
h at ohaasil!l pot:mtial, the plate current of VS 1:1 Zr�rQJ (VS b1 .. 1a 
be,.o:nd eut.-<l:lf'f) th12 output tube V.4 then !'unctions as an opllfiero 

·= 3""' 



Iu�truotion D� 
TtmG Ke;yer 

�9nt.0!ll 

Ihit:iru-1pUon of �Uon 
'l:YfT.e 102 Hcd.cl l 

ilb� the control gi'i(l volt �age of VS irJ :m.£N.cie'Utly posi t1'" vi th 
�1Jp1act. to the oh:.il��!.r:, tho plate 0\U:':t"OCAt �;f V' nowing through R3'7 
OCl.UIUis V4 to cu�ff 11 thu' l"edueing the output t�na level to .eroo 

�e Vl\r1ation ot grid potential or VS ie obtd.1-ed t:raa tho 
kqao eplltior tubo 'i5 thr�t CJ10 o£ n8cn c:wpllng tuooa VlO cr Vllo 

:for the expl..anation of tho op·er3.tion ot V6, ccnddor that S2 
bu bo,.n turllled to pod tho DC polar ke,-in£ (DO=) 1.nd that the inpft 
keyins to telt"nlinalo �"'31> h :ufJJ."'o 'l'bc rrdd cf VS in then connected to 
VlO and curront of plate 2 of V6 is cut off by bias voltage appNriDC 
•oroes R47 o Siae9 the currant tb4"0t.tgb ltl-,4 1M lli\Vlll, VJ.O is ll t alld the 
Toltap 1rrpressO£l on tho g:ri.d of VS 1a &�uf'£iei6-Btl.y positive to ca.ua' 
C'lft-off ot the output tube V4o 

Applying l!!u!'.N.eiont positho voltagtt to grid 11 ot V6 oauaea 

the plato GU:n'6!1lt ot ph te 1/2. to flow through R«J the increased vol'\ap 
drop &CXN)S� R44 oxtin:uJ..clteu Vl09 thu• the vultage drop across R4l beoomu 
80!'00 S!:noe this � off VSfl V4 Jli.81H�! the tonDo 

Pot' o. n0gativ19 poh:a:· koy:S.ng voltage, the first sectioa or V8 
operates as a phass inv�tar and plat. IS oo:ntrols VS through Vllo 

For a ��d tone input eignal, the tone is reotitied b7 V"1 
al!d impre:ssed to the koying eirc,"t.d t a.o a pos1t1�" polar signal.J the re1\ 
or the keying eil•cuit OJ>!n•atos ill the mnner outlined betoreo 

lor polar 1�lny keying, V6 is oonneeted in a ueua1 "flip=tlop• 
circuit., MD0ly, grid 1 to plate S, nui grid 4 U) plate 2 o Shorting 
tirat ouo and then thf' other v nrld to gi'Ound e eaut�ea keying as outllPt d 
betweo 
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Instruction B.x•l: i�fG lG2 Hod•l 1 
Tcoo Keyer 

Jo ng__c�_tl}. E!'!Pit.QJ;:_Q))it!:lQ.kf� 

��s 

!be output. a&qrellcy OO.ll'tii<Cl iuse:t';. the pl"(:lps? 1FC eambiM'-" 
t1on 1m the:\ audio cr.»cillatc;r eircui t to pl".O�lde the specified t1D'd 
output t.requenc1eso 

fte output leTel cont:r-ol h a bUanccod "'L" pad bT 'Which tl' � 

autput 1e yel 'to tho toleph�• UJ�a ewt be varhd while k'*lp1J11 th� 
locd Oil the amplltb:r V4 »Dlll"l;r el.'lil.'Jta:oto 

itrtncWmt 

111 the lceyin, Ut'N COl'ltrul, the CO>ll\f.lct1on ot t.he keyiDI 
upUt1er can be alte.Nd to au.t·t t.hil typ"' ol k"1inc input deliredo 

-�= 



Xns t.ructi on i:5o:Jl:: 
'fotW ltO"';cr 

l.o Jli§!!:! .. t�!Eili 

Mechanical lnst...ll\l.lntieus 
-�--� 

1';n.Y.3 102 Medel 1 

The Tolle KGij'or � bo3 in.,ta.lle<l. in any convenient location 
eo that acceu ia rx:r..:tivl.d� to tbo r��� of the .,,.,lrlpllent for porl.od1o 
zuilrt6�n� clte,.,keo 

�etri�l IE!tallatiQ�! 

B�foro connecting the elect�ical line6 to the Tone Keyer, 
1 t ia desirable to ehook i:t the .source or p:d.!Ml"'Y �er is correct, 
the nature o:t the keying input and the load on the &quipnEI1to 

The keying linee to the equip:nent should be tvisted shielded 
pe.ir, onl)' c:.tth't tYP't' of bying line cbould be eonnected to the equipaeDt 
at tUXf tiJlG to pre�-ent or1t'J by:lng signal f'rom. 1nt&·tvillg with anot.h•J'o 
It it 1c necessary to alternate �requ�ntly between Yarioua type• ot 
keying, 1 t ie uaudly best to brlna out aJ.l the keying c&mDDctions to 
a patch panel, eo that quick clltlnQ;e5 in lceyifii connections can be madeo 

It the keying 1 s obtai nod frotft n current source such aa ueed 
tor tebprlnt.ing �W Ill.! in 1800 ohmt!) a.� 1800 ohia :resistance ot at.tti
oient power rating abould be bridged a�roea th� DC keying terminals 
(2, 3 on E:i.)o Similarly, tor other kevlng de'Yie�s requiring output 
leads leas tbal'l :!..oa< ohms� a tmi table ·resiot11nc" should be bridged 
acro!la thl!l DC keying ter.cinala� to ttake the ai'f&ctiv. load Oil the U,... 
in, derlelll the desired wluo" 

When bying l.:if a pola):' s�r.!ding head, no external redstance 
JIUst be brldgod ac.rOI.i:5 to·radrJ.alG 19 2 aoo ;I on terminal board l!lo 

It :it h doait·ed tltAt a external tone be keyed, remove the 
conn�Mtlng link fi:crm the ".:s.rterna.l toM" tol"ll1.inul board (E2} &Jld connect 
tho I'IC\ll't)li Of erlerr.al tone h:om tht> canter terminal to groundo '!'be 
externcl g�MrutQt' i.lnpeJ;:l.t�nce can bu o.ny value frau 200 ohm• to 10011000 
ohlu., 'the exhrnal tone level should. be a�t as high a• po!!eible vi tbout 
onrlOAd1ng tl':f' output ar.aplifier \"!�J the deoiroo outrut level tren shculd 
be set by the» ��{..'u·�put !Nv:,l" controla 

Ir thl'J locd '7'udio os.oillitm.• 1a to be lf8 ed� the various out-
put :f'.t'�Uencies should P:l cbackud n�inet ''8. I!Ui table Stllnd&rd or audio 
fit�<}\b ndetS! -objectiollllble d1:scre�c..t.es should be oo:rrected bT the prop.r 
treqUI'rrq tr.i�r at the rear or the Tone Kt»ytil"o For this te1t no external 
coimectiona should be lll&\de to n:oy p;.::rt of the t�ud.io osc:illatoro The check 
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I�ctruction Back 
Tono ICeye'r 

JJR�trlctl I�stC!l1at1��JJ1::�tl 

Type 102 l'..ode.t l 
lnDtdlation 

ahCNl.d 'bel llliadll on tone obtsin-DJ at tho wtput or monl tor temino.lao 
The Tone may be turned em b.f noltti� ·the "Keying h'n<3ff 15Yltch to 
"Relay• (no external conreetlons to re)�y terminals 1 and 3)o 

If aUl'\1.1 monitoring b d�.ts1rod9 the Yone Keyea- "Monitor 
tentinal ���q be oonnoet.ed to a 1� !1p3aker lmving abaut 1000 olnu 
balanced bpedaneeo (Fer bOO OOJ1S Dpeakerat, 1noert a 6 db p.1d11 hi. TiD& 
1000 obma input and 600 ohms erutput illl��daneeso) A f'ront panel jack 
tt�r Nrpbone monitoring i8 abo p.ii'Orldt:d., 

'!'he output of the kfiY6d mnplifier is eonneetsd through a 
ftlllld atterruator prcwidinr; about 20 db attenuation tor a 600 ohm er 
teJ"Dal loado The t1xed attenuator effeetiToly isolates the leYel 
meter ud keyed amplifier V4 f'rcm othe1· siznala which mq be eilmltaau.<3 
Mly impreasod acros:o- the ape pair ot tol$phone llnuo With t.he ttx.d 
attenuato:r1 the muilllUII output lnol ot the 'l'one JCeyer i.J app:ro:dJDateq 
0 cfb (6 .,}o 

- "' -



%utruaUoa Book 
'lone l.,er 

'· OPWTING INSTRUC'f!OUS 
...... . � 

A• Polar PoJJi t:be DC Km.nZ-1. 

oryp. 102 Medel 1 

Set. •Output Frequetncy" to the den red 'ftlue, set "Keying Wa•e• 
W "DC+" aad 18t. output lenl to dcdred Ylll\aeo Note tbat Nput. lenl 
I• \est set w1 \lh a stead7 tone em, since d\1" i!lf keying the lawl indi cated 
" the outpat level. Mter is leas- than the tone leWlJ the output Jneter 
will alao tluctuate wber the keying h relathelr llcw o 

l1 Pal!r Nqatl!! DC hrj,p,n 

h'ooeed aa ill •A•, but aat "levi:ne Wan" to DO-o 

L Reoeptiou tt cw §i&pfla. bY PJ.nr.t1 ti,,Receimu 

For thla tn>e ot semoe, uaual.4' the aecond deteotora ot .aU 
cl!YeJ"eitr reoe1Yers are oon�ect&d to the ••• diode loacl, &D4 DO soeoel,_ 
IPO l�o Connect the common_diode load directly to �se DC keJinc 
�endula 2 aDd ) oa terminal bO&l'd Elo Set "JCey!nc Waw• to •DC+• • 
'PO-l' accordinc to the polari t:r ot the recei't'er 0\ltput pulaeo Set. oat,. 
pat trequenq aDd level •• in "A" o 

J.tter the receiver is tuned a�»tr ately to the e1sna1, lower tbt. 
1'8Ceiyer JtJ' pin control (or pin controls when receh'er AVO circuit1 are 
IJ:IdepeDdent) until aatistact017 keying occursc (It tlle RF pin control 
I• set too higb, the noise output ot the recoi"r MY be blgh enoup to 
ker the !oM JCe:r• o) 

It the quallt7 of the reeehed slgnal h very poor, it .,..,. be 
.. ceasU7 to install a fixed bias, which opyw. .. the receiver output, 
,. the iDput load to altar the quall t7 of k.,.S.q dpal to better adv.ntap. 

For this t7Pe or service, the receiver wtput is unal17 aD ... 

ott audio tore ®btained by' beating th• reee1Ted ld.pl with the l'eoe1"r 
BFOo 
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IMtl'WtiClGl Book 
Tone JCtJ7cr 

'1)pa 102 MOO.el 1 
O�t.tng l2li1UuotiOIUI 

De R.oteePM2!!.JI. pw,�J!"tl.'<lU� Shl�.e4!1�t.eJ !wnt11dl 

Com:tect ths �odwr wtput or the key::d tone in}:Ut ('1'ftllill4lal 
4 and S on terminal oo:L.-d n.)o Att.r tho nodve!- :i.e aectrateq tumd 
to the .a.!pl, &djuat the rce�iva? output t.t:>ne to t\bout 2000 cps and 
1o-1s w.lt levelo Sot the N}r�y-lng Wtt"RJN Obntrt.\l to "Tone•, then preo 
oeed a• in "A"o 

In IIClll,te 1nat&neos» b�tto�tr ro�-ultll are obtd.ned i:t tM recci"NN' 
!IF pin control io act tor 1m 1ntermto1ata "Valuo before adjustiq the 
rece1 ver output leftlo 

;E9 KgJ.ng !rt P,SU� 

'1'M JII011t oo:.woc aource ot thh type or key:t"' 1a a polar IIIIDdfDC 
bled., To operate. o.ttmeot Ute er&dura t� grOUJ'Jd (tendnal 2) aNI the 
•melt" and "•race• contact tfll"mi.no.la 1 end )o When the rolq 1• ta 
•mart• position, tone 1a Gao 

Set •JC�ng Waw• oont.Nl to "Re:U.T' and prooee4 u 1a •A•o 

It ehould be pillnt.d ClUt that the l��Mbge ros1stuc. acrou tile 
telephone lines connected to the bying tendnab Jal\lst be high, otbiiiVl•• 
-the keJ!nc circuit \dll not operate r·ellably'o 

"""9-



Instruotiou Book 
Toce X.,-v 

6o 

� 102 Hodoll 

To obtain long o.nd trou.blcrrb-ec cpor�tion fi'oM the TOfte ,.,._., 
1 t l• recca��eDded that a !ew NUtim.� eheab. btl parf'Ol'med &'t reasonable 
iD'teM'allo 

Cheek all tubes perior:Ueetlly tol" emadou tmd. 1!Vtttud. coDductuoeo 
When ar:rr tube ahCNI a J�Utual c:or..rluetunee and emiadol'l 11 n tbe the minill'MII 
aoceptable !ttr its typo, it should be replaccdo 

Th• output tono t'requencies should be campa:II"Gd to a atal!d&ft 
appro:.dllately cmce a month" and diJiviatlou reet1!1edo 

Similar�, the ke,-e<t amplit1er be.lanca should be ehMt«Ml motlltliqo 
,:le teat can be easil7 performed in the tollCMinc nnne:'t 

Connect an oscilloscope acroa r. the tBOnitoriJJ( t�D&110 Se'\ 
tbe "le,-iq Wan" to "DO-"" Connect a 6tJ OfG 50-100 TOlt dJNHldal 
k811q Toltace to the 00 ke:ying tominalta 

Dilable the loe&l audio oscillatQl" by holding the "OutJNt h'egwnq' 
twitch betwen detantoo Adjulit the 'bcl.llancing control R2'7 (at; tbe rear) tQ'It 
ainlmvm tn.aa1ent eutput irxUeatGd b:1 the eecilloacopeo I! a reatoDablJ 
·cood balance b UDObtd.nc.ble, change V4o 

** * * * ******* 

-·-

� 
� 

·� 

") 

: . 
. ., 

.. 

.. 

"' 



r � .. < -� � 

9"}: 
�� 

� or !1'1IBE SOCI:ET VOLT.o':.G!:S 

DJ!Es, ____ _ 
E�g !roD 'G'fE1l �& 102. KODIL 1 s:m!JsL�- -

�:m'bol 
Vl 

� ft ,, 
l"wlot1oa � PinJ5:Tolts f Pini:Vol\1 PS.u8Tol\t HPUJ Volts H P'..ncu Volt� U_ pt...;::;2 VeH� ·- . , J � ' � n r ·�-

-� " 
... 

I A'�O . I ll I 
Ol:ciUaiior l6sJ7 11=3 : 1 .. 15 � & 0 J &-5a 1�15 

ff p f f l[;  

w� l� j�7 � 6o2 
' ' 
J � ��di�- -� 

� • ; I --: f .;.:: � t 

• 
"2 lo�c�lla'.tol' i5v6G'l 1=3 : 195 � ! 175 1-5o o l...S• 12 a:7 �-6"2 l . -�- -·�� 

fo.s.ti:Ut I ti : : I : i l t .. 
v4 

v; 

.Aapi1:!b� j 6S1T7 Q...l : J,7o5 (b2 !I 275 lk.Jt� f G-=46 J2e51 Cb; � 2�1J. ��:-6 J'_, '--· I D u " I v f " ' 
fi ij n e · J;; � ' �rhbe � 6V�'J: . leJ I 285 1=4 D 255 h:-5� 0 I l=S f lt-5 � 3="{1 Oo 2 r. I 

n � � . I' 

D lj v I ' i' • ---�-:�·�� 
Ko;rer 

_ , a � t c 
_ f ; _  

r �Utior l 6sL7 I a....l � 0 G=.2 n 100 G=:Sti 6'l75 .J �c "o f Cb-5 � ;!;J � G=-5; l<5 _ 

v6 

!I!oae 8 0 � LC . I• I 
C • • 

I 
v i � '- --: M ----·� n. 

Vf RtaoUfier . � 1=-3 : 0 � i o25 l-5� o 1.,ae .� � 2:=7 � 6,2 � :: 
F? kdll &litlilll��K:I!'". 

IPo•r I e .AD ti J!J ,; At; t ; I ' f �- \' 
1 1'8 fB.eo\11'1er 5T3G' � : _JOO �6 � 300 a..G � 5 I e J ! f ;, 

CO� SX�GS 
J-aaouoa 7ftq .. w. 
oap\ktel 
Ectl1ag Svl \alb 

S•\tts 2125. 
Haz:t
llel.q 

JiO!l!llg .All YOl�a Sa81U'G4 with a 20"000 omcfYo'J..f.. 
lX: 1'olww 

JIIMARlSg ·� ftl.\ latPo 





ln•buot'!(;;r Et>oi'.:: 

(' 
11on• h)'Wr '!']);,<;) 'i02 5wd.al 1 

So EJ.;EC'l:.tiJ C.H· nJi'l"S L1 S'!' 
....,_�.._��I.J#. -... o#...;:;·�"t.L:;--� 

S7u... 
�1. J'\f!2.V\1C1f.& l��E�.:tY.!�fL � hr' 1f2a. --- --=> 

Cl. S.r1ee fl·lllr��na,r �»ttlntl.t;.., l !..0 J:....ztf � z...:f, 5t'..O YV�l t. ail nr SoUl RR 1313 
�condo !lt!»:. 

C2 ShuJl\ fl-CiqwJlUJ)" d1)i;.JY.•I!'d.� 120 �)'! 2;t �:[}() vol\ 11lv•r SAN RR 1)12 
.., 

iDS condo r;,ioa 

03 J .. udio oao1llator ooupl.b« ol nfd! l-0'/. l,loo vol \ paper su �1 
OOAdo 

cl; .A:a41o oa.o1llato:- plat� ol ... ... \ iar<l. : 20% 6oo Yol\ SiN 500fi-e122 
)J"p&as oond. p�:�.por d-ad l'I!>U�.ib9 114ll 

t,&�;N!1lJ.!.l. Part f'!f' Cl2 

05 .A1241o �Do1llal. tor plata 1 �rd � t� 6oo 'fO.l \ SAll 5006-1 
ir.fpul oou.clo po.��.�r bw.t'i:'t'lo�b up.w.oi tore 

� 
til4� u:m.n.al .. 

'i 06 A'll41o oadUatar to� 2 ll1'4 � ao<f, 6c<> 'YOl' papol' Sd 5006-2 
oou. b>a th'Lub aa:pao1 t-Gl' 9 dda 

t.U"n1!!.GJ. 

01 Po�r �ppl7 tilt�r 4 liit' (:. 1 ?.0'� 6oo '9�1' 4,7baol OlXl � 

( 09 Ocl'rJu\ amp. grid OOU!Jl:lfi4t .. 01 1.1tfd ! i!JJf, l«lo YOl t paper SAl '5004�1 
110l&Jd ta.bulu 

010 Ou'tpu.' 61'tro. g'{'id C:111Jll1tr.a= �-o ae C9 

012 O.tput a.tll!>• pl.atli �'IIIII � u rmcl paM o'l c4 

ClJ foM &"�'l)�it.thr f.U ten� 500o:r.u10r :! ?..<:If. 5l)O Ye.l t Ill C. s.m c 12, 

cUi Power Wf>!)lJ' tn tQ' fll.,rll .• }l td4 6oo 'VOlt d;yl>:.a#IOl em lfLWol4o 

Cll �a& Cl6 Sl&II'J!JJ lLt 016 
• 

OlS .Albdio 010. t:tlmm.:.t' e.:�l.ido 7J+5 !W!i:i' 'l.'ilill'.-<lllio t;ti�•r JmC TS2.l 

Cl9 9au ae (..'16 · �)t�U�t; a• Cl r$ 
I' 

C20 S&a CU �;' .. 111 u ex u 

,,.,],,..., 

( 



la•trao\lon !ook 
, ... X.781' 

s,... 
ltl J\moUoa 

C21 J.wUo oao. \z'bur � 

022 s... •• cal 

C23 Sue •• 021 

n Io7er 1Jlp'clt \ondw 

:12 Extcaal �DI illpllt 

:13 !ou 0'41tpu.' 

., MoDi to ring brlqi��& 

n h"iMIT power twl.so 

Il Prlr.u7 power pilot ligh' 

n Priaar7 po-wr oozm.ao\or 

J2 Oa. \pa.\ �DO mold. tor j&dt 

:w Powr nppl7 i'U wr chok» 

L2 SaM •• Ll 

lO. 0\ltp\lt lOTel m. �•r 

Pl P1"1D.u7 po.,..r oolllXI.•c�r 

P2 San aa Pl 

lll Audio oao. •�rioe f�oq. 
u�rldni� rodator 

R2 Sue ... Rl 

B.) s... •• Rl 

Th.�am�1"0Uc.u .......... """-

�o 1.02 I-iedel l 
�lcct�i� Par\a List 

7...45 at �:r;.w1o t:'i.m.wr 

Stu�.• a o Ci!l 

Su� u C21 

5 teminal oo-rw pod 

3 '-ndnal eorw pos\ 

8&'110 AI :F.o2 

2 te1'fa1.1uU • ontW po" 

Gl&aa �to 2 ampD• 

Pilot light. aufta'bl7 Y1� 
6.-8 v. 4_··�:1'D.fl t. biA.. lallp 
rQaOTabl• ro4 d1ao. 

2 pob w• obaaah '7po 
conno*r 

Opn oircui \ t./1e -pholW Jaak 
ia.wlatod 

10 hltJU"1et 250 obia 75 •· 

liM ., 112 

� lliJ Ll 

O..W Y. HoUttn tT.P• .A.C 
uter b ?Pol/2• &q'Wl.l'e 
bak&l1w o&J�. 

2 }X)lo t'QI&l<:; oablo �m1eotoor 

lhibb.U:' ti�l.· v--ip plu.s Ol&p 

2.01 �lUll :2 l� p!'Gdrd.oa 
teah�r l/2 \f8.ti 

1.,15 ILG£0hlll � 1:' precrl.aio• 
rwds')o:r l/2 \lt\tti 

'r:JJI ahr&• ! ).� pno1doa 
•••1a� 1/2 �'' 

.. a,., 

,, 

� w�o .. 
J:BC � 

ICI. alio5 

IC.l 241� 

ICI. 2420 

LJ'U ;sAG 

DL4 67 Jl) 

liO.B 6801 

llOD 232 
) ,"' 

JIM ll+a ro 
� 

\lXI ,Ei 

HUB 1� 

H'llB 9972 

CCC 1-1/2 

CCC Y-l/2 

occ l-1/2 

,J 



f 
1BB�'"'t'.l':li.��l'- .ll•)Gk "rn.,.� 102 J..�dAil 1 
'l'o..na l:�.i'":::- lHc_,t .. d. «: .. al PCI.l'h Us\ 

S7J!P 
� �..!!l� fut.:>d ul '! ��!;. t!!tr.. ten !t& 

� "'*'_ .. _�--:...,;. 

� .Audio �u1l. ••1'1•• txvrt" 6101: o.hl::l11 !: l � p.:-6ah:loA occ Ll/2 
de t.ont.:llrl.nt; nth tot toe\ t�t.>r l /2 \.ate, 

R5 SaJtll ... n.4 ll-92! \l...�il ! 1� prooh10Zi CCC r-1/2 
Hsh\..Jr l/2 •tt 

:a6 Sue &B R4 4l4t C!hm• ! :t� pr,.oh:J.oa coc 'S-l./2 
r••le\or 1/2 �t\ 

R7 Sbwlt h•q� dehz'lldni� 2o0l IN�Pll•• ! 1� pl·•oitiOA CCC Ll/2 
n•1ator :..•hto:t l/2 vat\ 

IUS s.... aaR7 lol5 ugohllc! l';t p�•ob1oa 
ndator l/2 tllo&'tt. 

CCC L:.l/2 

ll9 s.. •• !17 79.}1 ohm• ! 11> pr.�ilioa CCC X.l/2 
� hthtor .l/2 -.tt 

C/) Bl.O SaMac R1 61QIC ob:aa :!'. 1� pau1111oa CCC 'X-1/2 
hlh'\o!U' l/2 w.U 

( 
Bll s.. ... lrf 49Ztt: Gbl:o� :!: l� pr•aiaioa 

.Nhltor l/2 1i&\t 
CCC Llf� 

Bl2 S.. u R7 414�.on.. ! l� �o1t1oa CCC I:.l/2 
r.aiator 1/2 .ait 

Jll4 Slmllt Mp.Uw to•c.u..:&; 6 •U 115 "'�l t. b4QU•oezat a.: s6 
reabtor laalp vi t.h OO.tH:;.&!Abra ba .. 

Bl5 Same u Bl4 SaM AI Bl4 

Bl6 Aa41o oeclllator earoub 331 �lm• ! � 1/2 vat\ .u.J n 3335 
�--1' 

.. 
B17 s.- aa mfi lOOX ohm• ! w·,t l _,i ALB a» lo41 

" lUI Au4io oto1llator pla\u 5U ohm•! 5� 1/2 .u .uJl !'1J �.,5 led. 

Bl9 �udio otoillato� plat. l()( U�l;!: t&f,·l/2 •U A.LD D 10)1 
til \or 

ll20 A.uAlo oeoillator ¢4 l'$1., 5lOX ohm• :t 5� 1/?. ... , ALl) EB 5\�5 

BZl Audto oecllla\or UF!lbod• 4To uhn.., t 1 O';i l va\t Al.lt o:a 411�· 
r.shtor 

-� " 2 ,.tto .tJ..B 111"513, 
( 

BZ2 .Au.4S.c oacUla WI' lONe!"- 5l.1 Q.IJII;II = 5, 
1U••ur 

�J· 



.uat.ro.cUoA :Book 
font X.J8r 

s� 
bol -
ll23 

B24 

1125 

R26 

ll27 

1l2S 

129 

ll31 

I)� 

:1)) 

:a)4 

:1)5 

liJO 

ll)) 

:a:ss 

� 

:141 

ll42 

J'urA�,!e 
Au41o o1oillator we&�• 

.. 1N48l' 

A114to oao1lla\1Jr plat. 
load 

.A.wl.io Otoilla'\<>1" plAN 
filter 

lqel' ¢4 leak 

�r Utpl1t1er Ml�mao 
ooat.rol 

A1141o otoUla.tor a:tpti'v• 
fMOaclk &)A\Z"Dl 

0.\pa.\ Pa4 

hJu uplifter lria• I"Uo 

1'Qae 'l"ftmtfOZ'JIIe%' l"''J.4 

Oatpu' Pa4 

O..tpu\ uro. g.r14 nu. 

S.. u R;54 

X.�4 up .  'blat rub to.t' 

Olltput ll'l1to. C& tho9 ., ... � 

O'l tpu.' urp .  pla bit t:i 1 'iOCilC' 

s.- a• :aJ9 

J:e�er -� ,;rS.d nllflh'tof' 

c..,._. &a BJ..l 

'r-..rpoa 102 }fo�l .1. 
Elu\\Ei cral Parlt Lht 

T...tfJ.tlr-!1.@. 

�1);.( olltno ! 51> 2 'Uillottl 

5000 <t.h�i 5 V;t.th 'ri:t� 
pot4mt1�hl" ,, 11�!:.Hr\tdrl'YU' 
&4JutM!t.tl 

1000 ohe:• !: 10'� 2 -.tta 

4'IOX ob:Mt � 1� 1/2 wU 

500 oht.ia tdnVO'QJ14 mu.i& \unl 
pot6llUouwr v1 th tcn-vdrl.nr 
abat' J/S• 1/ 1/41 Do 

3000 obu wlt:'IIWmtA .S.xd.a an 

J!OWilt1omo'tot' fu-r tc.Nwc1rl'Yer 
ad.Ju,ebiwmt 

1000 .. � 1.� 1/2 '*" 

9U chill! 5� 2 vat.\1 

100.[ ohal ! let,( l/2 •" 

1000 ob&a ;'! 10� l/2 uat1 

lOOX omu ! 10% 1/2 .. u 

S...• u RJ4 

15[ obi.. 1 10'� 

5100 olwil ! 5'1-

1000 ahlk• ! lei 

'15' 4.)h,ll1j :! 'Jf, 

120 ohu•:! '10� 

S���.�t�.a u R4l 

..,.4.., 

l/2. '*"'" 

2 •ttl 

l/2 vaU 

2 -.u. 

l/2 .n 

Mh� P..r' �IL 

ALlJ 1m 20)5 

MAL K,cP 

ALB R:B 1021 

ALB .D 47a.1 

IRC v-� 

MAL N3KP 

.ALB D 1021 

ALB BB 91.35 

ALB D 1oa.1 

.ALB D 1021 

J.L'a D lo'41 

AU D 15)1 

ALl! KB 51.25 

J.LB D 1241 

.AIJ) ·rm 7535 

.A.I.B o SZ4l 

y� 

) '" 

.� 
C·l 

"' 

• 

a 



IB•\��ion Book 

( 
Tone Xs7Ur 

s,... 

� �9�  
R44 X•Ter dp .  "!)la t.tl l!'J.�d 

R45 Su.e &I R44 

R47 Xe;,e:.r aarp .  C!4l. thodt 

� X.;r.tr mpo grld aur.re�:nt 
li.ttel' 

B)+g X•:•r Utp .  grid ruhtc.llf' 

R!)O »•sat1•• feedbac� reai•ter 

R5l X.;,.r amp. bi&t 

R52 X.;r.r awp. bi.a• 

R5J Olltput. b"fttl etm\Wl 

N 
1-* R54 Xo7U amp. gl'ld m:trl"fl!lt 

U.Jd.t.r 

( R55 ..b.141o oacilla tQr ca tho,diil 
raaiatgr 

Ii56 lre)er &mpo 'IY.i.aa 

li51 i&}ltr dpo grld l'tlllo 

Il51 X.7er .Amp. uU. ru. 

ll59 N�Une m keying grt.iil 
bhedal' HlllitaW 

• 
R6o :00 Xll)"1..i:i.g grid a\ff'tee �n 

Sl Mdu po;,ro:r evi toh 

� S2 X•71.n& ul&rcl;or e\111 �m. 

s; hequ.au.�";f tldGott:r 111.-.l toh 

{ 

'.l'JPe 1.02 !A.odd 1 
l:tco t:�1 et.l Parte Lht 

TJii ;2 cr\.rn t r;, "1:1 
__ ....... __ �----� 

1501 l'l"h.li. il i 10'% i./2 nn 

S&<!4i u R44 

U abm� :1:: l <Y/> 1/2 \lat\ 

470K tlhnili :f 10'/> l/2 '11M. t.l; 

u,?Ol W:t&o � 10� �./2 w.t\ 

JOOO �� � r:fl. 1/2 wtt 

50! �� !� 1r1.t 10 V&tt.il 

:tooo t)M.t � 1� l/2 li&U 

6oo ttlmllll lw.l.at..<'-"�· I. � (T pu4 
t$.WlnootAd !or tWa operntdoli) 

4'(or.: (lbr41JI � l� . ' l/2 •lit 

21it() llhiU � :If, 1/2 10:&\\ 

50.! ohm� � JO% 10 -.etta 

24ol uh.u ;I� 5% l/2 wU 

270[ ohu ! lfY'/. l/2 11nU 

XO �otmu1 ;! lo1. i/2 w.tt 

1001 (lJh�!UI ;! J.O'� Y,/2 '!#l).tt 

m•s·r t<·AAh 11 � t"t.�H .3 a.mp .• 

3 c.irct'J t 4 ·ro I) 1 \lou J:o t.u"¥ 
l/2• ak.a!t 

2 }l<l"lh 6 pOII.U.l.Qn roto.1·1. 
'l/'2• atan 

=5: 

!:l!r g,. E!r' !a· 
.ALB lOl 1!)41 

ALB :01021 

ALB :0 4741 

ALB Q 4741 

ALB D 3025 

SPR lOU 

.AI..:B D 1021 

CLA 'D-pa4 CI'f 
200 olMa 

.A.L:B EB 4741 

ALB ED 2415 

SPR leln 

AI.B :0 244� 

.ALll E.B 2741 

ALB EB lobl 

A1..J3 1l:B 1o41 

ARH :no� 

MAL 13?.5L 

MAL 3226.1 



lattraotion BoOk 
'!ou Xe7G!" 

SJlll-
� �-� 
1'1 P.o�'l' IJU!'Pl:V' �l'I.UUfOt\':'I.H' 

T2 o.t�t V\ullfC�:l" 

�J b7e4 w• 11rp11t us� 
t'OIMI' 

n A'4141o o•�ll&�r 

T2 Au41o o•allla\or 

,_ Oil t}nlt Tub�» 

,, ble:r !u.be 

V6 x.,.r emplU'ier 

.., tzr.r. reo'Utbr 

"' RecUt1•;r 

no :r.q.r oguplblg tub� 

n Soabt for l'1 

12 Socat for V2 

:$ Sou•' tor v4 

X5 Soakllt tor V5 

:x6 SodKlt� for v6 

X7 ao-..11 tor V7 

u 5clokl*' for yg 

no Sud!»\ tor no 

m 5(v.tbt tor v·u 

T;)!>" 102 Mo®l 1 
lil.h�lMitial. Paru Lbii 

1!·.��eJ1-�CL'9r.�t \ illk ll!'L.. hta &.e. 
l>'O:WilJ'Ji'S .U? '4�1 k 'JJf6o �P• 
��o �·� 8 2<J�O=,?J5 'f'Gl tl !}.) lUte 

s�n1o IM� G.) Yo 2 A. 
So� • ./f'Jn 5 V G 2 A, iRC 1109 

P.P. yla'k; 'lit.} 'tk'tltUlCi U:ull 
2.UK l)bn-. � t()O f!lllt:HS0 i'� 
� �n't o �I!�" re nRC .flU 

lln.\�d liM to hU. � 

Jrro 

lrl'C 

1'ro 
UCl� &')j t.::s lO<Xt ol!nu�11 ••0®.4al7 
�t..n' tlt.�ll NRC fllO 

S�'fd iq 

IIi • 

I« " 

Ill • 

Ill • 

,, • 

0 w 

1/23 'tl\lll>t. lJ(li:<)aJ, llliU'pg �- G�ll 
'b� l'ie 

o...r.'Al \!l't th rt'<WM 1� C!R 

S:;!l!l .to M X'i 

Sl?t�t't 11.1 Xi 

SttJ<.W AG l.\ 

�\r� ..._. X1J. 

SIMI! " X!l 

Sruna A* Xl 

Lt.�.' P�<i!'�.l<l> t.., k.:)"n'lhilt \�01.t• .Ll!J• 

Sil!ltt -· X\l 0 

.,.._J,h. 

1419g 

14797 

114195 

65370! 

6T6of 

6Sf70! 

6� 

6st70f 

ti� 

5'f)Ut 

lfl5l 

9SQ. 

C1 :BD 

N 
N 

� 

) , . 

• 

• 

.. ··• 
� 



·� 
In

 
� 

�
 

�
 

�1 = 
� 

s 
-•

 

�
 

a
 

1'4
•

 
j 

""
 

�
 

� 
�

£
 

:1!
 

.-4
 

""
 

.a 
�

�
 

�
 

;!
 

,.�
 

..
.. 

C\l
o:J

 
"

 

� � 
O

'f"
 

..a
 

tl'
 .. 

·.-:
 

�
 

�
;)

 
v

 
l

.i 
;).,

 
•

 ., 
�p 

;j 
""

 
tt,

:)
 

�
�

 
.f

'�
H

 
_,

 

•::t
 ::.-j

 
�r.

·• 
..

... 
�

 
t:

 
.

',t 
,,

-
o:.

 .. J
 

f
• 

s;:i
 

tt'\
 

..
.... �-

..
... 

�
 

-�
� 

�
 

$
1'!,

 
...... � 

c) 
:.t

 

�
t·• 

"'
 

�
 

�
 

�:--

��
� 

�
 

�
·

 
i; .... 

J
' 

.� 
� 

�
�

 
til

 
�

-�
 

�
 

� 
.,.,;!

 

.8
 Ii
i 

el
l 

�
 

ll'\
 

.a 
j;J

 
s

 
k

 
! 

..
. 

..
. 

a
 

�
 

!I 
�

 
0

 
""'

 

,ij
 

.,
 

..
.. I 

ll 
i 

� 
�

 

�� 
tl

 
rJ

 

&11 
·

=
 

�
 

In
 

\D
 

"
 

0
 

�
 

�
 

M
i-4

 

2
3

 
2

4
 

•
 



..
 



� 
1 
� 
) 

,, 
v 
,l 

N 
O'J 0 -

C\J 
0 -

I 
CD 
� . 
�0 
oz 

FINISH: 

L · ·--· · 
R b IR6 

Cl 

·----·-_-:-__.�.} . --·-
. :·:fr:·=�·· --:� -�s; -- -L- ��11 - ::� 

-:: 

R35 
.... .,,. , .... 

L 
r· 

It-
09 

R 22 R 23 _ . .,..,..,.,. - ·  
RI: L .l 

caT 
��� 25 

/·1- I 
� R 26 I ; ltU I I I . .. _w=; I I l I 

2t 1 I 
1-2-3 POLAR 11£L.IY INPUT. 

2-3 0 C + Oil - INPUT. 

TON£ INPUT. 

I� 
I 

. 
3 ' !���AM 

I 

4•: II ---1'-----
I I . I 

5. � 

1�:-o, 
H H 

R5ili"47.J:. 
·""""""� . 

� -

I I 

I 1 
SHOWN 

i FOR IIOVOLT 

L I l 2 -= 

I 
I "�" I R'5i 

� r.rlm- 1 
--

.L -�CI6 
TCI7 

. I . t----+- -

.,. 
�PERA!�N 

----.J� . 1-----< � 
:,.....--·'' PI P2 

3, 
·2 

1144 

R 39 

R41 

·t3-51IORIG, OWG-

ISS.UE OWN\.! CKD. I AP'PR.I DATE CHANGE 
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DESCRIPTION 

REFERENCE OWGS. 
iNDEXNO. A·IO?IOO 

4 
CONNECTIONS 
FOR 220VOLT . 

OPERATION 

TITLE 

DWG. NO, PART NO. 

USED ON 

SCHEMATIC 

TONE KEYEA 
TYPE 102 MODEl I 

TOLERANCE <UNI;ESS SPECIFIED) 
fRACT. ± 1/84 DECIMAL ±.005 

DWN. TC R CKD. 
NORTHERN RADIO COMPANY 

145W., 22�ST. INCORPORATED . N.Y., �-'Y. 
......... .......... DATa 

6·13-51 QWG 
NO. s-102101 
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