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INTRODUC'l':JJ)N TO 'rHE MOD.EL GOUHSF; 

GE����I, 

introducing yot� to the Telet;ypa School C=if) 

yon :sh ou.ld know that l.t01t:i its reourses in 

package courses 9 affordi.ng the :c>tudents ei.ther an eight week 

course in the Model 14/15/t9 c.ourcse or an ei,ght week course in the 

Model 28A/ASRo When a student is for both coursesu he 

first receives the Model 14/1'5/19 coo:nse and upon graduating from 

this course he immediately comrnences the Model 28A/ASR course the 

following Mcnday morning, 

The Model 14/15/19 course is organi.zed in three major phasoS�s 

,:»f learni.ng., ( 1) Orientation (<� J Ad justment!5 t3) Trouble Shooting., 

The first two phasesu the ori.entation and adjustments0 are 

taught in steps which covers a major unit at a timeD that is the 

or:l.enta ti.on which teaches the rwmencla ture � theo:rwy of operation 0 

both electrical and mechani.ca.l� and precaut.i.ons necessary to prevent 

harm to the repai.rman and to the equipment., Then the student makes 

the required adjustments of the major unit where he is graded on 

h:ts ability to properly adjust the unit.o This flequence will be 

f1:lllowed uni.t by unit unU.l the entire machine has been taught and 

a.djustedo When the two phases have been completed0 then the studerrt.9 

us:l .. ng the same machi.ne that he adjustedp will go ir1to the third and 

flnal phase which is trouble shooting and completes the eight week 

cout"se of instruction., 

I 



INTRODUC IION 'I:O THE 'OUff,SE 

,E;'fERAL: 
ci:he I! 

Ct!Uf.SEB fe·,r�:·rl. U:l�: :;:t<>" ¥.air;;,tena;t,;e c.tl.�ol. 

�',, l i.nclude. an 8-wee:k. M.odsl 1)/ 8cwe!E'k Mo:d�l. 28 c-£..::l�.r'::J P. ..q:r:1d 

U) .. week combin.atfon of both coun:H�B. Stud�!:TJ�2. eer:.ei.ved for ttte eombinatio"r:. 

tourse fi.rst complete the Model 19 14 course a.nd. following gradu<!ltion. 

<:O!lll'llEmc.e the Mode 1 28/ AS R course the following Mcnda.y mcn::ning, 

!.earning� 

The Model 19/15/14 course ! s prese�.ted :h1 three major phases. of 

1, Orientati.on 
2. Adjustment;� 
.3, Tro·i!ll.ble:.l'!hooU.ng 

The ori�;:ntatlon cCHl.sl:ats of the· the nomencL:�ture, the theory of 

operAtion (mechanical and electrical) t<md the sa..fety precautions neces;sary 

to preve.nt harm. to the repairman or eq1dpment.. This fs taught in :steps 

covt�ring one major unU at a tlme an.d :h.e student is graded by weekly tests, 

Upon completi.on of the ori.enta.t..i.on of a major unit the student 

makes the requlred adjustments on that major unH and ls graded as to hi.s 

abi !.lty to properly adjus t that unit, The :equence of11ori.entatlon1' and 

adj us t''ls followed� unit by unit, until the entire ma.chlne is taught and 

adjusted" At that time the student, usi.ng the same machine he has adju:st.ed, 

�nte.rs the Troubleshooting Phase, here the student Ls requi red to demons t.rate 

hJs knowledge of the ma<r!hine by locati.ng and repairin.g a mlnimum of 40� 

mechantcal and elee:trical "troubles�' lntroduced on the machine by the 

ltlstructors" Grading for th.is phase i.s determined by t:he time required .for 

the s t.udent to analyze the symptoiiJ31, locate the troubl�? and correctly 

l.den� t f y the parts cnucerned. 

In compili.ng this study gui.de·3 every effort has: been made tc 

1 as closely as possible, the same order of subject matter tau.ght 

iH >.he l.assroom., 

t.ont .inued 

·� 
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DF;SGRIP1'ION OP !>lAJOR 

L Model 19 Tele tr�nsmis�ion �nd i.<J.n 

.ltten me">:sages over XA :t or d radio tele t(r\.'],:;-,'""' 

circuit. In this school we �re, i t fpg rlJT'f.}t''ses � more. c.Ont:"ei:'IH'O 'iii t:h 

direct wire circuits, 

'1JH'\ re ;:l re tWC' ma ln t) f: (j :. h "k•·"�l-r:'E;�� 

A. SIMPLEX: 

Two or more sets may be u.sPd g of wires" with 

of the machines send a.t A l'U�' ,, n,_,rnf.ssion i;:; rece.Lved 

rs in the cf.rcuit incl 'd 

E. DUPLEX: 

t.l-u; :t: j :.:; ?�lge n.te:r, 

ill. I i 

�o mr.tchhxes ar�'' used at en ,- t Lirm;;;. With thLs typE: ;· rcuit 

bQ':b stat tons c2n1 tra.nsmi t. s Lmult:1ne l\'orma Uy .a Model 19 is used !.ox 

t.ran.&mittlng equipment at ea.,.h :!Lation "'Ub -� Model 15 (RECIH'JE ONI,\.') 

m:ed for receiving, This typ8 of c n:::�t r n:r�utre ... ; two p:1i.r"li of w.lxes" 

The normal speed of the 
'
.
' L, i ' .\,_ �" , . � ,. ·u· 2·i1:·�, . , "-'he-( �":". t !.,_' � f "·- �. '*' < ��... i. " ,;:;;J ' 1.. u ill • l 1 (j 

and 15 machines i.e .168 oper.at1.om; per mLnutf' te.ly 61 word l}er mfnute) 

a 1 th they are capable nf 7":: Wt'rd tf' r 1n: PUtE· hy c.hangLng th€ gear r.:J.t 

of the motor pinion and th(� ma i.n.sha f 1 gt>d t 

l'"!nd�; 1 19 L:tr either di.rec I rd r 

f.acllf.t.ie,'" a.re pn»vlded .l)n l:he 

ttnn•·.m!.s;;Jtm:s, 

MAJDR t:!\r: '.CS 01: i.'HE M.OD ·1 g 

L HAS.E UNIT 

t 

A, The base unlt i.;; urwd !or :.ng the: printer (typi.ng) unit3 1noh·H 

nn.lt .. perforator trc'lnam.!.tt(':r unJ t) i :in<' l�'Ll ha:s:a a.nd to pn;vvlde te:rm� .. nn.l 

l'(Hlni.O·etton� for the v:.:�.ri.ou:" e:tect:.dcai ( ircJ ts, A ctit"ttor control nday Is d.l�o 

mnuut:f�d on the be�.se t:�Jr u.:;;e: wU:h l'd.l"·:-�trh 1 mr,•::;yr st:;))p!" 

p:::..ge 1 



2. PERFORA'l'OR TRANSMITTER UNIT 

The perforator transmitter is mounted in the base unit from the front 

and is fastened with two thumb screws. All electrical connections are 

made through slip connectors making removal of the unit convenient for 

maintenance personnel. The perforator transmitter operates in conjunct­

i.on wi.th associated units as follows: 

A. Transmits directly from the keyboard transmitter contacts to the 

Line. (Keyboard) 

B. Transmits directly from the keyboard transmitter contacts to the 

Line and simultaneously perforates a tape. (Keyboard and Tape) 

C. Perforating a tape using the character counter without transmitt­

ing to the line (TAPE) 

3 • PRINTER UNIT 

The page printer is the unit which includes the selecting and printing 

mechanisms for translating electrical code impulses into typewritten copy, 

and others that perform such functions as spacing, line feeding and 

carriage return. Printer units are identical in the Model 19 and Model 

15 Teletype Sets. 

4. TRANSMITTER DISTRIBUTOR UNIT 

The transmitter distributor (TD) and its base is mounted on the table 

to the left of the printer unit. The TD is connected thru slip connectors 

to its base making it easy to remove for servicing. The TO is a motor driven 

device that translates the code,perfo��ted in a tape,into electrical 

impulses,and transmits the impulses to receiving stations. The tape may 

be perforated by any of several models of teletype perforating or reperf­

orating machines. 

Page 2 
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5 • MOTOR UNIT 

The Model 19 and 15 Te.let ·pewriters are equipped witL e'.tLe of two 

types of motors. 

A, "ERIES GOVERNED MOTOR 

The series-governed motor is equ'.pped with the feature o:- being pable 

of operating on either AC or DC cur.�.,ent" These motors have a overnor · 'eel 

that gives the operator control of mot,,r ·peed, For this re�;son the ,eries 

?Overr. .d moto_ is particularly .:!esireable where line voltages are un&.t· ble, 

B, ; 'YNCHRO ,·o'JS MOTOR 

The syn..:.hronous motor b an AC motur that will operate a itc designed 

: pE;ed without being adjusted. This typ-' of motor requires a steady l:i,n:-. 

10:.tLge, 

6. TABLE (X�(T-116) 

The XRT-116 table is clesigned to han ly tl:, m.a.jor vaits c+: the �iNi 19 

telr type equipme.,.t, It provides space on t e table for the printer base unit 

nd the TD unit . Th- <e unit .... are connected to the table service assembly 

located c:c:..oss the r0a.: ·>f the table. At t - lower right-hand corner in the 

re,.'.r of the tablr. is rervi.ce ass�J·nbly use to connect the reperforator into 

th.: system for produ.·i .g tape from the circu'.t. On this serv:i.ce assembly there 

t.re • lso previsions ma<.e to wi.re in two ext�:crnal lines to a line switching k""Y 

whic.'. enablts the op ..... tor to switch to eith.�r of the external lines or to a 

local test position f r servicing be m.a.chin. without effecting the external 

circuits. 

The t<.. .ble also provides a shelf for mou1.ting a rectifier in the, lower 

left rear of the t: bL, 

Page 3 



7 0 MfTIFIER (�C-30) 

The Model REC-30 rectifi.er power unit is �es:igned to provide filtered 

DC current suitable for the operation of teletype signal circuits and to 

provide the proper AC voltage for the operation of series governed motors 

when connected to AC sources of various voltages and frequencies o The 

input requirements and the out?1.1t ratings are as follows: 

INPUT: 95� 105, 115, 125, 210� 230 and 250 volts. 
25, 40, 50 and 60 cycles, single-phase J..C. 

OUTPUT: Oo9 Amperes at 120 VDC .  (No�load voltage not to exceed 130 V) 
AC at suitable voltage for the operation of 3 series-governed 
motors at frequencies of 25, 40, 50 or 60 cycles. 

The REC-30 power unit is designed for use in t ropical climates and 

is furnished complete. with cover, terminal panels , cords and plugs for 

both AC and DC input and output connections, 

Page 4 
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PhDPER METHODS OF DISASSEMBLING� REASSEMBLING AND PRECAUTIONS TO BE TAKEN 
BY REPAIRMAN OF THE MODEL 19 TELETYPE EQUIPMENT • 

1. In removing the cov�.;:r unit from the Mod 19 care chould be ta.ken 

not to mutilate the SEND-RECEIVE-Bi!';AK contacts, After removing the platen 

crank, using beth hands� lift t :e cover straight up until it clea_·s thii!: 

printer. When replacing the cover,align the guide rails with the guide 

screws and carefully le� it straigh-t down. 

2 • TYPING UNIT: 

To remove the typing unit, face the front of the unit, with the 

right hand grasp the flat project�on on the upper portion of the right 

;_;ide frame. Place the left thumb over the left end of the fro·ct carriage 

':rack and the left index fi�1ger should grip the left-h<.md casting of the 

··ane frame. Place the thre) rexaaining fingers of the l"'ft hand under the 

e�:treme lower front corn:�r of t ;e casting. Lift and mf.r-e carefully avoiding 

c:n·r undue stre,;s that might di�; .urb ad ;ustments. 

When replacing th8 ':ypLg unit un the base, hold the unit so that 

whe'l the left side is resting on the base the main shaft g�ar will be just. 

ready to mesh with the motor pinion gear, Make certain th""� typing unit 

is properly , eated on the locating studs .Jf the base. 

The typing :nit is heV to the b:u;e unit by three th.umb-sc:rews, 

AkAYS SECURE THE THlJMB-SCREWS WH.E�1.£j!ERA'JL':i:N'G 'l'F�ING UNIT UN"l.JER ,JE'lOWER;. 

When working on the typing unit it should be placed in one of tln.·ee positions: 

a, In an upright position. 
b. 'Jn its back, giving access to the lower mechanism. 
c. On its :Light side when wo�:ki g nn the selector ur:it. 

Any positio, other than the thred mentioned ab9ve is apt to cause SEV.CRE 

DAMAGE TO THE MACHINE. 

contint.e' 
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P.EMOVAL OF THE TYPEBAR CARRIAGE FROM THE PRINTER UNI:' 

With the typing u'::it resting on its base (or b itr• up-right pcsition 

on the work bench) opera.te ·;he carriage return lock bar .::.nd m.:Jve the 

carriage to the extreme rigLt. '"l·erat.:! the dashpot leverj locking the 

car·riage in this positio:�. HolC:!::.!g the carriage re::cr::: spring drum 

so t::-te spring cannot um<7ind, unb.ook the draw strap fro,�:: the carriage 

and hook th�:: ey;.;:let of the draw strap on the margin Gell hammer spring 

post. ·;·:vve the rig;:1t. margin adjusting scre;..r tJ tne rear. Operate 

the carriage return lock b,::,.r again ;c:nd remove the carriage by sliding 

i� off to the right. 

REPLACING TilE TYPEBAR CARRIAGE ,,N TEE TYPING L"NIT 

Shift the platen tc FIGURES position and rotate th� main shaft 

c::.ntil the print:. .. ·v. bail is in t�e ::e<:r pos:.tion.� Th�n move the right 

margin adjusting screw arm on the ::arr:!.age to the rear so it is 

approximately 45 -ieg:::ees from vertical. Hold the c<.::rriage in the right 

hand and rest the front carriage support roller on the right e�d of the 

f::ront carlfiag;e track making sure the carriage gu:..�e screw engage�� the 

slot in the car:-riage track. Move the carriage slowly to the left �ntil 

the :rear ca:r:;riage support roller rests on the t�pper track. Ope.rc:.:.te the 

car::·iage retu.rn lock bar ar:.G. move the pull bar bail to its rearmost 

position by pushing th.,: :::ight pull bar bail roller with the rlght thumb. 

Move the carrie�ge far':her to t!:e left, making sure the bell cranks engage 

their respective vanes ancl the right front c.<lrriage s:1rport roller and 

guide screw properly engage the front carr:i.agc track ab"l r.ll so that the< 

pull bar bail plungt!r !"Oller is be�:ween the printi::1g ba:.l bl:J.dr�s. 

conti:::mei 
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REPLACING THE TYPEBAR CARRIAGE (CONTINUED) 

When the carriage has been moved far enough to the left to permit 

the right margin adjusting screw to clear the spacing stop lever, 

restore the right margin adjusting screw arm to its normal vertical 

position, then shift the carriage to its extreme right position and 

lock it into place by operating the dashpot lever. Again holding 

the carriage return spring drum so the spring cannot unwind, unhook 

the draw strap eyelet from the margin bell hammer post and hook it 

over its mounting post on the carriage. Operate the carriage return 

lock bar to permit the carriage to return to its extreme left position" 

3. PERFORATOR TRANSMITTER UNIT 

The perforator transmitter is mounted on two slide rails in the 

base unit. Plates mounted on the right and left sides of the 

perforator go under the rails. The perforator unit is held in place 

by two thumb screws, 

To remove, loosen the thumb screws and slide the perforator 

transmitter from the base unit. 

To replace, slide the unit in place slowly rotating the motor fly 

wheel back and forth to mesh the transmitter unit gear 

properly with the gear on the typing unit. Then tighten the thumb 

screws. 

CAUTION: When mounting the transmitter unit to the base unit,be very 

careful not to jam the fiber gear on the transmitter unit against the 

steel gear on the main shaft of the typing unit. 

page 7 



4. TRANSMITTER DISTRIBUTOR UNIT (TD) 

When removing the TD from the Model 19 table an• preparing the unit for 

s�rvicing, lift the front end of the TD enough to clear the Stop Post 

{ttached at the front of the slide rails and pull forward until the TD 

clears the Slip Connectors. Then the TO can be lifted off the base and 

placed on any flat surface work bench. For servicing remove the following 

( 

pcrts: Distributor Cover, Tape Transmitter Snap Panel and the TD Base Plate. 

CAUTION: � .@..! rotate the Distributor Shaft in a COUNTERCLOCKWISE direction 

as viewed from above as this will mutilate the Distributor Brushes. A 

precaution that can be taken to avoid damage to the brushes is to loosen 

the brush holder clamp screw and turn the brush holder until the brushes 

are lifted from the commutator • 

5. RECTIFIER (REC-30) 

The REC-30 is the recommen ed rectifier for use with the Model 19 

Teletype Set and is located on the rear shelf of the table. All connections 

are made to the table service assembly by means of plugs and sockets. 

CAUTION: ALWAYS THROW THE TOGGLE SWITCH TO THE OFF POSITION BEFORE OPENING 
THE HINGED DOOR OF THE RECTIFIER COVER-:--THE POTENTIAL ON THE 

SECONDARY OF THE TRANSFORME;:, F 4 0 VOLTS. DO NOT MAKE ADJUSTMENTS OR 
CHANGE TUBES WHILE THE UNIT IS UNDER POWER. 

6. LUBRICATION� 

The machine is ready for lubrication after being thoroughly cleaned and 

the cleaning fluid has been removed from the parts. For specific points of 

lubrication refer to the Teletype Corp. Bulletins on adjustments and the 

Teletype Corp. Specifications S-5288 on lubrication. The following general 

instructions are extracts from these bulletins. 

continued 
page 8 
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6, LUBRICATION (CONTINUED) 

Apply just the. amount of luhr:i.ca.T·t SH.tftcient p�.;:rpose c 

The wiping off of excess oi.l or g:re:a.;H�: tends to 1��crk ·i:;,rt ::3.td grit into 

bearing surfaceso 

I'he Teletype Corpo specifie::; the US/,�. or: R:S 

in lubrication proceduresc These materia 

teletype repair facilities but lack of ti>·e6e 

with routine maintenanc"", Any good grade 

o.i · An.d KS 7471 grease 

avail�.ble at 

lln no tJ\l'ay interfere 

cu:� g cea.Eie and. good 

quality SAE=lO non··paraffin base automobile c.ninkcs.&'ie are "'atisfact.ory 

substitutes, Typewriter and "3-in�l" oils d\? net have :<::uf.ficient b©Jdy 

for teletype requirements and should not bre u�H·'"d" 

The Teletype Corp. Instructions show three of lubrications� oil �  

grease, and oil-grease-oiL The term oil-greasec>{1H simply means to apply 

oil� then grease, then oil, in that order,, to a sjpec.ified loc.ation or part, 

The most convenient oil can to use is one having .a. cu.r'lt�d tl:u:ee�,inch 

spout. Grease can be applied with a toothpick" screw-dri.ve:r blade O'r ,!!, 

similar instrumento 

Lubricate small parts with a. s :tng le drop of oiL �rwo or three d rops 

are sufficient at any poinL Oil cups should be filled w·i.thout overflowing, 

Or.e stroke of grease gun plunger should suHicient grease for any 

poinL New felt washers and wi(�ks 5h('uld be saturate.d in oil then squeezed 

by hand to remove excess �il, 

After lubrication the Selector Magnet Armature. the Selector Mf!.gnet Ceres 

and the Armature front and back Stops should be cleam.;d by drawing a goCJd 

grade of bond paper between the adjacent sutface a.s are held tog�th�r � 
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n::.fT'UTIONS OF BA I ELLCTRICAL I'f &L: 

A �t�.ovement of el�O;etL 011..0 thru a conductor from a NEGATIVE 
t:o a more POSITIVE source o 

( a,} C 1.: rrent is measured in unita that express the 'iuantity of 
,clectr'2cns th;,t pass a give,n point- in one s econd . ..12. 

bo;' L.;: .ci>'id one -third billion bil.H.ons (6o24 X lt, ) of electrons 

( 

( 

-�o,.�AG� 

make one COULOMB" 
, ) When on"" Coulomb of .� .. .1.rrent pa',·E\3 a given point in one 

sc�cond we c:•,n ay ·,·Ie ha··e ::Jne AMPERE o.f current flowing. 
) The ur.it n cu rrent :f:}ow is the AMPERE commonly referred 

to as the " AMP" and is 'Wr::_tten as 11A�' ( :Leo 20A) and appears 
in formula s " 

- Ti:H2 for . ..:e: cr pr:e.ssure that makes current flow -ELECTROMOTIVE 
J::.ORCEo 

( a o) Also termed POTENTIAL DIFFERENCE (Voltage, Electromotive Force, 
EMF, Pot£mtial LEference E:cll have the same mea.ning) 

( b.) \';:le.s you haw" unequ.c:.,l elt>c:trical premmre between two points 
thece i:0 no PJTENTIAL DIFFE:t\ENCE or VOLTAGE between the two points. 

( co) Y.nv can not correct.ly r�ay r:�at one point in a c:ircuit has so 

( ,, 

many ·,,'OLTS. If there is a potential difference it should be described 
a:', ; much vr;l.tr1ge ;:;t that point in respect to another point or 
gr;Jund. 

The 1JL.tt e£ EMF or presEn1re is the VOLT abbreviated as "V" 
and a:pr,ea1:ing in electrical formulas as ''E'1• 

�ON])j/"'�':'OP - Anv material that allows current to flow. The ability of a 
material to conduct current varies as to its composition. Copper, 
s:lve:r, gold are excelle:r:'t conductors� while glass, wood, rubber 
etc re poor conductors. 

RES::.STANC.S - is the oppo�dtion to current flow. Resistance is measured 
:Ln OiiMS � abbreviA.ted and used in formulas as "R!' and written as 
_.'\_ (omega s lgn) (i.e" 300 .f\- ) , 

;n�:su� � A material having a v�:ry high resistance to current flow. 
,{Q_Lass. porcelain , bake l_tte etc), There is no perfect insulator 
a6 a high enough voltage can bre:ak down any insulator known. 

N07F : 

�'"lgE ]..1) 

c0, 

,) 



r 

( 

t. 

SUBJECT: DE;· INITION Of �BAS:"C KLEcrRtCAL I'BRMS (CONT'D) 

6. COMPLETE , IRCUIT 

A complete path 

(source) thr�ugh th 
(source). 

7 OPEN CIRCUIT 

for ;::.ur ent to rlow, starting from a Negatlve 

load and back to :"'oslt.ive poten""ial 

An open or a ' reak {n the c1.rcuit so tha t there is no 
longer complete path f r u.xrq:mt to flow from source through 

the load and bac\ to source 

8. SHORT CIRCUIT 

A short cut for the c ·rrent lo f low through, bypassing pa:rt 
or all of the load, often burni g out fuses, resistors, etc 

There are unintenti.onal shorts 1 usuall.' causing damage to 
equipment. There are. alsG intent lonal shorts whi.ch we use in 
tele'"ype equ ipmen t: to dl· A.ble cert.:dn ci.rc:uits or pos::l..tions of 
circuits. 

9. SERIES CIRCUIT 

A circuit with only one path for current flow, from the 
source through the load and back to the source. A break in any 
portion of a series cf.rcuH stop8 all current flow. 

10. PARALLEL CIRCUIT 

A circuit wi th two or more: paths for current flow, from the 
source, through the load and ba ck to the source. A bre.alk in one 
of the p ths wi.ll diable that load only and the current will con­
tinue flowing through the p ths that remai.n intac t .. 

11. ELECTRO-MAGNET 

An electro-magnet is constructed by wrapping turns of wire 

around a soft lron 
The iron core will 
through the wire, 
demagnetizes, 

NOTES: 

cor!;;!. and :passing current th rough the wire .. 
remai.n magnetized as long as current is flowing 
When the current ls stopped the ircm core 
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SUBJECT: BASIC ELECTRICITY & OHM'S LAW 

Ohm's law explains the relatio-ship of VOLTAGE, CURRENT and RESISTANCE 
in any electrical circuit. "It p .. oYides mathematical formulas that help 
solve electrical problems. If any 'IWO of the electrical quantities of 
VOLTAGE, CURRENT or R ESISTANCE are known , the THIRD or UNKNOWN quantity 
ean be easil:' determined. 

To understand the electrical ci:cuits of the Model 19 TeL.i:ype, a repair­
man muse be familiar with the w.·y current will flow in a circuit, and with 
the a.mount of current that will flow. 

A repairman must know how to check electrical circuits with a "MULTIMETER' 
(which is an electrical measuring instrument that can be set up to measure 
CURRENT FLOW, VOLTAGE or RESISTANCE). To use a multimeter, you must be 
able t'< determine or estimate how MUCH current, voltage or resistance you 
should have in any part of a ci:t:'cuit. When y<Ll apply the meter to the 
circuit: it will either give you a reading that is correct and what you 
estimated it to be (indicating that nothLng is apparently wrong in that 
part of the circuit) or it will give you a precise clue as to exactly 
what is wrong with the circuit, whether it is a short, open or an exces­
sively high or low voltage, cur�ent or resistance. 

With this knowledge, a repairman can q: ickly locate electrical troubles, 
and effect rapid and intelligent repairs to any electrical circuit. 

Ohm's law will be considered as it applies to circuit in the following 
sequence: 

1. Rules that apply to ANY electrical circuit.. 
2. Rules that apply to SERIES circuits only. 
3. Rules that apply to PARALLEL circuits only 
4. Rules that apply to SERIES-PARALLEL circuits. 

RULE::3 THAT APPLY TO ANY ELECTRICAL CIRCUIT 

1. In any electrical circuit, the CURRENT is DIRECTLY PROPOR TIONAL TO 
THE VOLTAGE. 
This means: If the voltage is increased, the amount of current 

that flows will increase. 
If the voltage is decreased, the amount of current 
flows will decrease. 

2, In any electrical circuit, the CURRENT is INVERSELY PROPOR TIONAL 
TO THE RESISTANCE. 
This means: If the resistance is increased, the amount of 

current that flows will decrease. 
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If the resistance is decreased, the amount of 
current that flows will increaseo 
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SUBJECT: Rui£8 THAT Al�PLY 
""�e �-� .,. '' TR-· . A" .f'ro""UI"" 1CON'"'�D) .t�i Y. . ·'L� ... ·._\-� �- . Jl)' .!l,.,c v . .��... !_� .u. \ .i 

3. The volta.-. :•f a ClXC'Ji.t is determi.nec b.r tht, 1nurce. 
This mea:l': A change in the RI',SISTANCE or c:JRRFNT will .ave no 

effect on the V«Jll t -� being supplL-:'1 to the circuit, 
T::e source of -�1:.t::J. -.rs in c:L:cult, wheL:her it is a 

tt�ry_, g�.nerat:r:;r; or re:'tifL_·r c.�-ntLmes to 
suppLy the '"'olt g . .  fur wh 'c\ :U is �iesignec 0 To 
,han::::-� thls v�ltage .. v 1 m. tt..(·.lly rep lace the 
ge:l<:crJtO.t or bi-9.tter' wlt une ol: a higher o:· lot;•er 
output o 

The resista1,ce cf a clrcul.t Ls det..:nn.ine b:r it1' own make-up. 
This means: Chan, 1ng the volt�.ge -r the Cl_rrc'.t will have 1:0 

;·;ff�;;ct "' the e'll:Ls'an�'e of circ:·it, The resi.s" 
t nee 'alu O'f a "re ! . t�..:r' o .· oth.e' electrical 
de··ice 1. 1 -�u1lt- 'n11 whe 1 it 'as rr;;, mf!!.c:::ured, anci 
will not ; · ange, 

APPLICATION OF THE RULES : 

The first two rules exrlai'1el: 
and res is tan.:e:. The r lt<s ,_ c 
following formula: 

te reioa! ionship of cro r�nt, voltage 
h -• exp�.e!Slc ed mat1temaU.cally by the 

�70LTAGE 
RESISTANCE 

= cu�;RENT 
Rea ';UKREU IS E�LTAL TO THE 

VOT,TACE DIVIDED JBY THE 
RES IS TA 'iCE o 

In ac tua. l practi.c�, :mmbol' a_r,c c se '· in ohm's liJw formula instead of 
the ful l na•:1e of the <:'lect;>Jc;,l q.rantity, The symbol ni" is used fen.· 
CURRENT o The syml:,ol ''E''' i.s usee fo.-:: VOJ�TAGE. The symbol 11R11 is usea 
for RESIST,\NCE. 

�=I 
R 

Rea.d� I 8q•w1s E over R, but it 
still means; the current 
equaL." the voltage divided 
by theo' res f.s ta.nce. 

If we know the voltag€ ,c:J1d the cerd·· t.:"ce of a c ircuit , this formula 
shows us how to f inc ou ·� holll;' much C\1 rre 12 t will flow. 

Ex.Iimple : A circuit is :�-ctng sur-plied with 1?0 volts and has &. resbtance 
of 60 oh>r.:.s, How much �:urrent will flow :i.n the c:lrcuit? 

Solution: 1. 
2. 

3. 

Write the f;;rmula, 
Substitute: the numt-:ri�al v:due [!Jf the volta.ge for 11E11, 
and t�e :;umeri·al value of the res1.stance for ''R". 
Solve the fo·:�l"ula, 

Step 1. r=! St·:�p I 
120 

60 
c; t.ep 3, I 2 

R 

An.s��7er: 2 amperes o� C'' rrcn t w:Ul flow in l:',te cLrcuiL 
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SNBJECT: RULES THAT APPLY TO ANY ELECTRICAL CIRCUIT (CONT1D) 

Remembering the formula will be easy, if you lea:un to use Ohm's "pie". 

U se your finger to cover up the quantity that you are trying to find. 

To find the voltage formula, cover up E. 

To find the current formula, cover up I. 

To find the resistance, cover up R. 

First Draw Your "PIE" 
Placing the E, I & R 

as shown .... " . . " o • • • •  � • •  " c " 

"=' 

(I X R) 

( §. ) 
R 

( � ) 
I 

TO FIND "E" (VOLTAGE) 
COVER THE "E" . , .. . , . 

"' 
TO FIND · .. 1 .. (CURRENT) 

COVER THE II I" 
TO FIND "�' (RESISTANCE) 

COVER THE "R" 

P age 14 
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SUBJECT: RULE�) THAT APPLY TO ANY ELECTRICAL CIRCUIT (CONT'D) 
E 

Us,ing the sa� qp.-:ic for·mula, I = R , mathematician�, by using <o 

p:f'Qcess ca lled. n,_·oLVING F' R.E" have p:::ovided us wi ::h two more very 
useful fo :t1nulas : 

E= !�{R 
Read: E �qua ls I times R, or voltage 

equals current times resis tance. 

If we kioW how muc::-, c•.urrent is flowing in a circuit and how 
much res is ta.nce t�1e ci::cuit has, this formula s hows us how to 
find the VOLTAGE o 

EXAMPLE: A circuit is krwwn to have 100 ohms r<�sistance and an 
ammeter shows that 2 maps of current is flowing. How 
much voltage is the source applying? 

SOLUTIClN: 1. Write out the for:nula E = I X R 

2. S uL£titnte the numerical values for 11111 and 11R11 in the 
fo�ula E = 2 X 100 

. 3. :::;olve the fonuula E = 200 
;; . . , . 

�SWE:R: ... 200 volts of pre;,; sure is being applied by the s ource . 

R = ·g 
I 

Read: R equals E divided by I or 
r.esis ta-p.ce'equals voltage 
iH vided by current. 

If we know how much voltage 'is being s upplied to a circuit, 
and hpw much current is flowing in the circuit, this formula 
s hows us how to find the TOTAL RESISTANCE of the circuit. 

EXAMPLE! A c ircuit is powered hy a 12 volt battery. An annneter 
indicates 3 amps of current . How much resis tance does 
the circuit have? 

.� J ::.t 
" . . . . ·E SOLUTfON � 1·. 'Write out the formula R =T 

2. S ubstitute the numerical values for I and E in the 
fot'"IImla R = 12 divided by. 3 

:L solve the formula R;::: 4 

lLtiJS 14'E R: The circuit has 4 ohms of res is tance in it. 

NOTES: 
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SUBJECT: RULES THAT APPLY TO THE SE!UES CIRCUITS 

1. Series Circuit is one that offer;:: ocdy one path for: the •;ur:cent to 
flow, from the source, thr;mgr• the load and h.?.':k to the source. �1.en 
�:;orking ohm's law p.t'obl!:::ms in se:..:ics ,::i1:cuits t:[a; following rules apply: 

1, Current is the sa:!;';<: in all part.0 oi a neries circuit. If you 
measure the curx-ent flcr*' in "" sc:ries circuit with an tlDIIOOter, no 
matter ·what part of the circuit you ::pply the meter to, it will 
read the same. 

2. The total re&oi.st;:;nce of a steries circuit, is the SUM of the 
individual resista!�ces. To determine the total resistance of a 

series circuit, add the value of each resistance. 

3. The total voltage of a series circuit, is the SUM of the 
individual VCJ drops. 

Each resistance of a circult will "use up" some of the voltage being 
supplied by the sourc&. The amount used up by each resistance is called 
the "voltage drop'' of that resistance, or the 11IR" drop. The rule 
implies that the total •ltage being supplied by the source, must be 
used up in the circut. !be "total voltage drop" of a circuit must be 
equal to the source. 

When solving for the values of any individual part of an ohms law 
problem for any type ciftui.t, always use the values for the specific 
pa.rt of the circuit in. which you are working. 

APPLICATION OF THE RULES 

EXAMPLE: An ammeter inserted in the signal line circuit of a 
teletype loop reads 60 MA. How much current will flow 
through the line relay at each station on the line, if 
the loop consists of two stations? 

SOLUTION: Use rule 411 for series circuits. If 60MA is flowing in 
in any part of the teletype loop, the same current flows 
in all parts, 

ANSWrlR: 60 MA will flow through all line relays in the loop. 

NOTES 
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SUBJECT: 

EXAMPLE: 

R'!LES THAT APPLY TO mE SERIES CIRCUITS (CONTuD) 

What is the total resistance of a telety�e loop which 
consists of the following :resistances . Two sets of 
selec.to-: magnets, each havin. a resistanc;... of 210 o� ,ms 
a�d on0 c-,•:· ent :c·esistor of 1580 ohms? 

SOLUTION: Use rule ii2 for a series cir,�uit. T4.e formulr:. is: 

ANSWER: 

Rt = Rl -/- R2 -/-- R3 

1. Write O'.lt the a: ove formula 

Substitnte t ... e numerical values Rt ::::: :·1 -1- :210 -1- 15 0 

3. Solv"-' the fo,_-. u1a �t = 200� 

Th'-' cL:cuit has a :::ota1 of 20u0 ohms res!s:::ance. 

EXAMPLE'!' �.h t is ::he ·-rolta.�e drop of s �lector mag'let � ving ::'10 ohms 
si�tance, and .0 0 .:mps of current flowin · 

sr:LU.TION: 

ANSWER: 

EXAMPLE: 

:!:'ule -�'3 fo.-: <: series cL·c· it 
1. Write ot•t the formula -� = I X R 
r, Sub.ctitutc mmericcl vahes E = .0 . X 210 
�. Solve the formula E = 12.6 

'nte --roltage dro�, of t ce selec to�· magnet is 12.- ·--olts. 

What is the output v,�ltage of a rectL:ier t·,:ct ic forcin; 
f.Q ·MA thru a t.:;letype loop having a total r ,sis ::a �ce o:: 
:OQO Oh!Il$? 

SOLUTION: rise the foi'I.Tiule for findinr:: voltages 

ANS'cER: 

1. Write out t;,-ce formula T� = I X R 
? • : ubs titute numerical valu�; E = . o··,o X :lO 
3. Solve the formula E = 12� 

The output voltL,ge of the :..:ctifier is 120 volt;�. 

-------------------------------------

NOTES: 
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S''BJECT: RilLES THAT APPLY TO PARALLEL CIRCUITS 

A Parallel Circuit, is o�ce that offers more than one path for ::he current 
to flow. A group of ri\: ic tors in parallel is called a 'lParallel Network" 
,,'-:,.d each resistance is .::olled a 11Branch" of the parallel network. A 

simple parallel circuit is shown below. 

� 
CJ'.IIu··_J 1 SouRCE 

When working ohms law problems in parallel circuits, the following rules 
apply: 
L The "total current�' in a parallel network, is the sum of the 
individual currents in .c�ach branch. This means: If a current of 10 Amps 
were flowing out of a. source in the diagram above, when it reaches the 
parallel network, the current divides and part of it will flow through 
each branch. If you add together the current flowing through each 
branch, you will eome up with the total current. The formula for total 
current is It= I1 � I2 + r3 etc. 

2. The voltage is the same across all branches of a parallel network. 
This means: In the diagrm::l above, the source voltage is impressed 
equally across the resistance of both branches. In any circuit, a 
parallel network will drop a certain amount of the source voltage, how­
ever, each branch will also drop this same voltage. In effect, the source 
voltage in the diagram will be dropped twice, once across each branch, 
but this is the same voltage that is dropped by the entire parallel 
network. Mathematically the rule reads, Et = E1 J Ez + E3 etc. 

3. In a parallel network, the reciprocal of the total resistance is 
equal to the sum of the reciprocals of the individual resistances. This 
means: The total resistance of a parallel network is less than the 
resistance of the smallest branch. The reciprocal of any number is "1" 
divided hy that number� for example, the reciprocal of 10 is 1 divided 
by 10, or�, io 

The formula .for the total resistance is: 1 1 1 1 1 R· = R: f R f R J R etc . • .  

t 1 2 3 4 

The formula is read: 1 :rver Rt equals 1 over R1 plus 1 over R2 plus 1 
ovrer R3 plus 1 over R4 etc ..... 

In cast�s where the branch resistances are equal in a parallel network, 
the total resistance of the network is arrived at by dividing one of the 
resistances by the t�tal number of branches. 

----------- � -------------------------

NOTES: 
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SUBJECT: RULLS THAT ' .. PPLY Tc .. PARALLEL CIRCUITS (CONT'D) 

APPLICATION OF RULES FOR P�RALLEL CIRCUITS" 

In solving par.Uel circuit probiems you will normally: 
1. Find the tot:1l reeistan.ce of the parallel network. 
2. Sl•b1:;titut'- t ,is total res is tan�e as , single series 

resistance L th;... circuit, in plac...; of the parallel net­
work. 

3. Solve the pror:l,,.,,1 as tf it were <s simple series ohm's law 
example. 

4. You need not attempt to solve the problem in the order shown below. 
5. Remember� whe1 solviflg for a:1 individual value for a specific part 

of a circuit, use only the valuer; for that specific part of the 
cixcuit. 

Determine the following values for the circuit shown: 

Et 
It 
Rt 
El 
E2 
E3 
Il 
I2 
I3 

SOLUTION: 

l1�ov 
--

f 
\ 

�i I"R.� 11\3 

<.2o.n_ < 3 o.n. < b o _n_ 

1. The total voltage must be equal to the source voltage. The. 
parallef network will drop all of the source voltage, since it is 
the only resi8tance of the circuit. Therefore Et- 120 volts. 

2. To find Rt use the reciprocal formula. You know the total 
resistance will be less than the smallest resistance, or less than 
20 ohms. 

a. Write out the parallel resistance formula. 
b. Substitute the known values for the symbols in the formula. 
c. Solve the formula. 

Step a. 

Step b. 

Step ' 

.!. - I !.1 + ! 
Rt- Rl .. R2 R3 

l 1 I 1 1 
'Rt -2o -r-30 + 60 

1 3-t-2 1 
Iff=6n 60+6U 

Note: In order to perform the addition, 
find the least common denominator, 
(60 in this case) and change the 
fractions to common fractions. 

or 1- 6 
Rt- 60 

Beth o£ the express ions Jr. & n%. are reciprocals. To find the 
actual value instead of ttre rec-rprocal, simply invert the expression 

,,. ;; .:.o 
T o or Rt "' 10 ohms 
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SUBJECT: RULES THAT APPLY TO PARALLEL CIRCUITS (CONT1D) 

APPLIC-'TION OF RULES FOR PARALLEL CIRCUITS (CONT'D) 

3. To fi::�d current, use the formula I = R or I = .!JP. or I= 12 amps. 

�',fter we found the total re,,fstance o:·' the :'iL'cuit ¥k treated the problem 
exactly like a series proble·:�'. If nec..:ss&.y� c.-edraw the circuit with one 
10 ohm resi2 tor in place of the parallel network. 

To fi:r:d the voltage across Rl, simply apply the rule "voltage is 
the same across all branches of a parallel network". Each branch drops 
the same voltage as the whole network, which in this case drops the whole 
source voltage, 120 volts. Therefore E : 120 Volts. 

5. Same as above E2 : 120 volts 

6. Same as above E3 : 120 'lolts 

7. 
we 

To find the current through Rl, we 
know the voltage across Rl. To find 

� or Il � 6 amps. 

know the resistance of Rl and 
Il use the formula 11= El or 

Rl 
11 Note: We us�E: specific values 

for Rl exclusively. 

8o To find 12, we use the same procedure as step 7: 
E2 . 120 ]7 = I2 or 12 = ;mr or 12 = 4 amps. 

9. To fin<I 13, use the same procedure as for steps 7 and 8: 
I3 _ 

E3 13 - 120 � 2 
- U or �· """6'0"" or 1..1 ::: amps. 

Note: In step 3 we found that the total current was 12 amps flowing out 
of the source, and in steps 7, 8, and 9 we found Il was 6 amps, 12 was 
4 amps, and I3 was 2 amps giving a total (It) of 12 amps. 

N'::::TE:s:- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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SUBJECT: SOLVING SERIES PARALLEL PROBLEMS 

In this type of circuit, there are one or JnOre resistors in series 
with a parallel network. All of the current in the liue will go 
througn the series resistors and divide in thelparallel network. 

In solving this type of circuit problem, no new rules of ohms law 
are required. Tite rules you already know will have to be applied 
in the appropriate place. Basically, it is only required that you 
solve the problem in a logical procedure: 
1. Start with the parallel network. 
2. Solve the total resistance of the· network. 
3. Substitute the single value arrived at for the value of the 

parallel network. Redraw the circuit as a series circuit. 
4. Add the resistances as in a series circuit to find Rt. 
5. Apply ohms law to solve the rest of the problem using: 

a. ohms law for series circuit for Et and It and Rt 
b. ohms law for parallel circuits branch voltage drops 

and currents. 

APPLICATION OF SOLVING SERIES PARALLEL PROBLEMS 

1. Et 
I -\.--. .1, I . r-___ 2. Rt i< · ···-

3. It 
.....J_'�D\1 

J'. ·� /. ' 4. El --
5. E2 < . 

� ·c < �.!)._.� 'f'' ' --1 <'··· � ·. .. "" 

I I 

6. E3 
7. E4 
8. E5 
9. Il. 

10. I2. 
1 1. 13, 
12. 14, 
13. IS 

SOLUTION: -\-"\ :: 
1. The total voltage must be equal to the source voltage. 
2. Solve for total resistance. First find the value of the parallel 

network. 
a. Write out the formula. ft = k2 -f � -f i4 
b Substitute numerical values le= !o f j0 f io 

1. 3 ..;..2 ..;..1 c. Find lowest common denominator· 
Rt- 6'o 6'0 6'0 

d. 

e. 

it
:: %0 inverted, ft = .g.a. or 10 ohms 

Total resistance for parallel network is 10 ohms 
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,�UBJECT: SOLVING SERIES PARALLEL PROBLEMS (CONT'D) 

PPLICATION OF S DLVING SERES,_,PARALLEL PROBLEMS (CONT'D) 

Su ·s -itute thib l.O ohms of ·e.:, i.; tanc.e for ·he entire network, and you 
av• a serie<> ircuLt ,·ont:aini.T· Rl of 18 ohms, the network resistance 

of 10 ohms o R5 Df L2 ohms. Ihe R for the entire circuit is 40 ohi!lS. 

3 . .. .. The te!al cuxrerct is ec.Jt'f::: to t. e total rcii].tage :divided 1.y the 
tota.,. resisc·H.u.:e. It: ::-; . .:: _l,... It .• ,� or 3 amperes 

R: �u · 

4. Voltage drc? af Rl • eqli� to the� 
Rl 

Lt through Rl times the 
resist'lnce of R , El. "' I ''- El = 3 X 18 or 54V 

5. To find the v::>ltage drop of R2, yo .. �LOW the resistance of the 
parallel network oi ;J':lic!: ':<.2 i:c; ; pa··t, is 10 ohms. Also 3 amperes 
of current will fbw through tbL L . .:mms of resistance. E • I X R or 
E "'  3 X 10 or El = JO Vo.its Not·�: �The voltage drop across a parallel 
network is also dropped ae: o�:: e.id"l branch of the networka therefore, 
since 30 Volts is droppe.d c1c:ross tlie rw twork, 30 Vo1ts will be the IR 
drQF of Rl, R2 and R3. 

6. E3 • . .  see 5 abovt' 

7 
J • E4 • .  "see 5 above • 

8. Voltage drop of RS 1::: .::c��sl to the current through RS times the 
resistance of RS. ES =IS !i.. R'J �·r ES :: It X RS or ES:: 3 X 12 or 36V. 
Note :  To check your IR d ropa t"' '"ee if you have solved the problem 

correctly. add the IR dro:7s together and they should t;,gual the 
source voltage. 54 f 30 .36 = 120 

9. The total curre: .. t of the circuit goes thru Rl and R5 so therefore, 
Il : It or 3 amps and also IS = It or 3 amps. 

10. The current thr-cn:.gh R2 is equal to the voltage across R2 divided 
by the resistance of H ·. • 'I? "' i§ or 1. 5 amps. 

11. See 10 above for· 'C>O�ving for 13. I3 = if} or 1 amp. 

12. See 10 above for solving for !4. I4 • � or .5 amp. 

Not�; :  To c: •. eck the current through_ a parallel net}fork, add the current 
flow through each branch ; 1.5 t 1 t . 5  - 3 amps. 

13. See .:i .abo·,,e for solving for IS. 

NOTES: 
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DIRECT CURRENT SERIES-PARALLEL CIRCUITS 

Resistances in Series-Parallel 

This is how you break down complex circuits to find the total resistances-

Suppose your circuit consists of 
four resistors-Rl, R2, R3 and 
R4 -connected as shown, and you 
want to find the total resistance 
of the circuit. 

First, the circuit is redrawn and 
the series branch resistors R3 
and R4 are combined by addition 
as an equivalent resistance Ra. 

Ra = R3 + R4 

Next, the parallel combination of 
R2 and Ra is combined (using the 
pa.rallel resistance formula)as an 
equivalent resistance, Rb. 

R2 x Ra Rb = R2 + Ra 

The series resistor R
.1 is added 

to the equivalent reststance­
Rb -of the parallel combination 
to find the total circuit resist­
ance, Rt. 

Rt = Rl + Rb 

Rt = total resistance of series­
parallel circuit. 

Rt = Total Resistance 

- aa.a& 

R1 

v 

R2 
� 

R3 * 
R4 
1& 

'" 

. 
• 
I 
I 
I 

R2 � 1R4 

: 
1 + I 

I 
I ' 

I 
� 

R1 

' 
' /r

�--
R;2 � Ra \ 

I 
I I 

I I I / \ ' I \ 
/ 

---- , ; 
.,-.. 

I 
/R1 
I 
I 
I \ Rb 
\ 

' ' 
\ 

I 

\ 
I 
I 
I 
I 
I 

I 
\ I 
\ / .. 

Rt 

PRP•' �7 .. , 
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DIRECT CURRENT SERIES-PARALLEL CIRCUITS 

Resistances in Series-Parallel 

More complicated circuits only require mure steps, not any additional 
formulas. For example, the total resistanct of a circuit consisting of 
nine resistors may be found as shown-

1. Redraw the circuit. 

ORIGINAL CIRCUIT 

Rt 

14 

R7 

R2 

R5 

Ra 

R3 

R6 

Rg 

<: 
Rt �= 

R2 :� 

R J 3 c 

.. 1 
: R4 ::; R5 He= 

1 
Rg 

9 

Ra • 

REDRAWN CIRCUIT I R7 

2. Combine the series branch re­
sistors R3, R6 and Rg. 

Ra "' R3 + R5 + Rg 

Rt 

R2 

R4 R5 

Ra 

R7 

( 
3. Combine the parallel resist­

ances R5 and Ra. 

R4 

R5x Ra 
Rb = R5 + Ra 

Rt 

R7 

f

'

, 

) 

� 
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FIVE UNIT TELETYPE CODE. REV 2/61 

The teletype equipment you will he studying in this course consists �;.,.f 

a motor driven device designed for interchanging typewritten messages 
between two or more stations . 

Each station must have a transmitting unit (Keyboard) and a receiving 
unit (Typing Unit). The transmitting unit converts the mechanical motion 
of striking a key, into electrical impulses of the five-unit code. The 
receiving unit transforms the electrical impulses it receives from the 
transmitting unit into mechanical motion to print a character, ring the 
signal bell, etc. 

The teletype communication channel-in our case wire- carries the 
impulses of the five unit code from one station to the other. 

1. 

2. 

3& 

1YPER 

KYBD 

SIGNAL LINE ��-;E ;--1 

-------�--···--""' ·-···--·"·-··-·t--1. KYBD 
I 

(Fig 1) ___ ____j 

The TlANSMITTING UNIT chanaes the mechanical motion of striking 
the keys into the electrical impulses of the teletype code. 

The RECEIVING UNIT changes electrical impulses back into mechanical 
motion to accomplish printing. 

The SIGNAL LINE r.;arries the electrical impulses from one station 
to the other. 

£he teletype code is an electrical code of current and no current 
impulses. When there is current flowing between stations it is a 
MARKING impulse. When no current is flowing it is a SPACING impulse. 
A combination of MARKING (current) and SPACING (no current) impulses 
carry the intelligence from one station to the other. 

Each character or function is made up of seven (7) impulses. Only 
five (5) of these impulses carry intelligence. The other TWO impulses 
are used to maintain SYNCHRONIZATION between the sending and the receiv­
machines. 1HESE TWO IMPULSES ARE CALLED THE START-STOP IMPULSES. 

TART 1 2 3 4 5 ' STOP 

� . 
'' ,���0 

PACE I INJLLIGEJCE IJULSES. �IniEJ MARK � 
·-·---

22ms 22ms 22ms 22ms 22ms 22ms 3lms • 163 mB4Total Time 
(Fig �� 

REMEMBER For EVERY character transmitted there will ALWAYS be a total 
of SEVEN impulses. They will always follow this sequence:: 

1. START impulse: Causes all receiving stations to be ready to receive 
the character that follows.(ALWAYS A SPACING IMPULSE.) 

2. FIVE INTELLIGENCE impulses: A combination of MARKS and SPACES depen� 
ing on the character transmitted. 

3. STOP :l.mpulse: Immediately followlng the FIVE intelligence impulses 
and is ALWAYS A MARKING IMPULSE 

(continued) Page 2.3 



t•IVE UNIT COilE 

It will J::e 163 milliseconds (, 163 sec�:mda) to send any one character r', . . 
ur function regardless of how fast the operator is , If he sends only one . ·  

character a minute, that character 1o1ill be transmitted and received by the 
receiving stations in 163 milliseconds. The part of the minute that the machines 
are not working they renwJ .. n in a MARKING cond 1 t. !.Jm whic+! is ac tnallv '"' continua-
tion of the STOP impube beyond its 31 mJ1 f 
368 operations per minute (the top limit of a wl.n<i per nti nute machine) each 
character still takes 163 ms, hut th�ri! is n.o time loHt bi!t·ioieen characters, In 
that case, immedia te aft£�r the SlOP of 31 milllisectmds a START 
is sent for the nex.t: charact�r. 23) 

If the teletype machine waa be op(!rated one cHaracter after another, with·· 
out any loss of t:l.m.e hciH�en ;,;h;:n:cJ'�rers., i would send and receive 61,3 words-per­
minute. 'nte 61.3 word •. ;·�pe:r>·minute is derived as fol.lows 

lilJ.ak�· 

1. Each r��lil �.-.; t�1:· 
2. OPe: tons per 

(;.: 368 
3. EacL �;;ord 
4.. w;:>t:<J.f5: per mitlm.tf! 'i>)'(l•uld 

'lh'" ,affe;,.ent co�d 
the f i vc t.mi. ts ttf 

milliseconds 

6 oc 61.3 WPM. 

M.ARK.li¥G and SPACING 

code is i.llustr<':n.:ed bel;;;?: ill F CCJ_,�d. 
onsi.sts. (The 

tons of these 
'it_,B and spacing impulses. 

J.JJ. with a typewriter, the teie >tpper and l er Cl.'l&e character 
f..!)t: f.;.&�::� .. Fflth the teletype in low��r ing the '' causes a 
cap:i'.tal "L.' t>J be printed. In the upper case, the figure "411 would be printed. By 
uc1 Q,�1l',&:., .• : :  Y,llf;I.O and P :l..n upp¢r case we get the figures 1,2,3,!+ 5,6,7,8,9 and 
0, �: '�ving us 26 \l�ll!tters, 10 m.nnb�:rs • �s well as the functions of car:;:.ia.ge return, 
sif!:'lc'; ",-.·1.1. li.nll! i:!!ed , rete . 

· .. > 

1 � 
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FIVE UNIT CODE (C�NTINUED) 
The following diagram illustrates the method of conn�cting two stations 

together. nNoti6e that all parts are connected in series. 
'� �)\ 

s TATI9N "A" 

Transmitting 
Contacts 

r UUtJ- ��:; �;
r

. 
·- J:f. Si u-�i:n -

Jl!U£- -----<- >--

Power Suppl? 

STATION "B" 

Transmitting 
Contacts 

���;- 11 t t 1 

Line rheas tat 
(adj for .060 A) 

POWER SUPPLY: The power supply furnishes 120 VDC to the Line Circuit. The 
resistance in the·_ Jine is adjusted for a current flow of 60 

milliamperes with a MARK on the i:l:ne. 

TRANSMITTING CONTACTS: The transmitting contacts make up the electrical 
part of the keyboard or transmitting unit. There 

are six pairs of contacts wired in parallel with each other. If any one 
pair are closed the circuit is complete and current will flow through the 
loop. The transmitting contacts are controlled mechanically so only one 
pair can be closed at once, each in turn, from the rear forward. NOTE 
THAT ONE PAIR (REAR) OF CONTACTS ARE USED FOR BOTH THE START AND STOP 
IMPULSES AND ARE CALLED THE START-STOP CONTACTS. 

To begin a character, the START-STOP contacts open, the no-current 
impulse readies all machines to receive the intelligence following. 22 
milliseconds later, the first intelligence contacts close (if a mark) or 
remain open (if a space). The 2nd, 3rd, 4th and 5th intelligence contacts 
follow in turn each remaining open or closirig for 22 milliseconds. As the 
5th intelligence impulse ends the START-STOP CONTACTS CLOSE AND REMAIN 
CLOSED UNTIL ANOTHER CHARACTER IS TRANSMITTED. THEY WILL REMAIN CLOSED 
AT LEAST 31 MILLISECONDS. 

The STOP impulse allows the slower machines to "catch up". The START 
and STOP'�tmpulses together keep the machines' in the loop, in synchroniz­
ation. 

SELECTOR MAGNETS: The selector magnets are the heart of the receiving unit, 
When current flows through them they become strong magnets 

and attract the armature. When no current is through them, magnetism is lost 
and the armature falls away. It is the movement of the armature, attracted 
to the magnets by a MARK (CURRENT) impulse, and falling away when a SPACE 
(NO CURRENT) impulse is received, that set up the trains of parts to mechani­
cally print a character. 

Normal condition for the typing unit is MARKING (STOP CONTACTS CLOSED). 
When a START (NO CURRENT) IMPULSE is received the magnets deenergize, the 
armature moves away from the magnet, triggering the receiving mechanism. 
Then as the 5 intelligence impulses are received, the armature is either 
attracted or moves away for 22 milliseconds for each impulse setting up 
mechanical action for each impulse and on completion of the 5th impulse the 
character is printed. At that time, the STOP IMPULSE (CURRENT) is received, 
energizing the magnets, attracting the armature to them, stopping,any further 
mechanical action of the receiving mechanism. The machine remains idle 
(RUNNING CLOSED) awaiting the triggering action of the next START impulse. 
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SUBJECT: MAIN SHAFT ASSEMBLY 

GENERAL: The power to ope1ate the MAIN SHAFT ASSEMBLY comes from 
a MOTOR U?i!IT mour.ted on the BASE UNIT. The motor drives 

the main shait a::;sembly wid_h s r�)'.ie powt: r to all th, mechcnically 
operated parts. Motion fo! se t:i 1.g up the ele ·tio· .s ard f, -r �:he 
performa:J.ce of all func�:ions is de� ,:_>e� r,,,_ cams .. nd ge:�.�. m''Jt.lted 
on the mtdn shaft. 

The main shaft assembLy is mountJ'• ir 
PRINTER UNIT and is gea1:·ed th. u the .,,. -,�; 

PINION GEAR on the MOTOR SHAFT. 

'·e lower cen �e: of -.� 

,FT FIBRE GEA' to a 'TEEL 

The SELECTOR CAM SLEEVE i2 fitt�d over th€� 2nd of the m. 1;haft 
and is driven thru the medium of a FRICTION cum::;H, formed b :"10 

._1?�.i��Meach sepa:;.;.ted a felt '4iasher 
.J.l'Wl�i-a�l:i"�·--G-AM (which provi.des motio:>:: for all other ; unctions 

of the typing unit except sele:.-::rtng .an.d spacb.g) b driven a 
POSITIVE CLUTCH consisti:::ag of a driving member and ·. driven m6cmber. 

The TRANSMITTING SHAFT DRIVING GEAR, ne,�r the right end of the 
shaft, drives the KEYBOARD �RANSMIITING CAM �YLINDER. 

See following pages for tcce coi':!p,;;nent parts ;:1.nd their ·�peration. 

LEEVES ON THE MAIN SHAFT 
1. Selector cam sleeve 
2. Main bail cam sleeve 
..�. Spacing sleeve 

;? ARTS 'lliAT TURN ALL THE TIME 
1. Main shaft gear 
2. Transmitting shaf driving gear 
3. Main shrift elutc.h driving member 
4. Driving m�mbers of all friction lutches 

• . . • • . . •  POWER LAW FOR 'lliE MODEL 19 PRINTER • . . • • • . • . • • . . • . . . •  , . • • •  

"Power :.s -�:.e:rived fn:::m cams and gears on the main shaft £:.md springs 
throughout the rr:8.c::h:Ln::". 

N·n"Es: 
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SUBJECT: DESCRIPTION AND NOMENCLATURE OF PARTS MOUNTED ON THE MAIN 
SHAFT OF THIE MODEL 19, 

REF: Teletype Bulletin 144, Page 3� F ig . 36, 
Teletype Bulleti.n 1094, Page 3 

L SELECTOR CAM SLEEVE, 
A. Mounted on the left end of the Main Sp.aft between two 

friction clutches, 
B. Stop arm and seven (7) cams, li'rom left to right-

(1) stop arm 
(2) locking cam 
(3) 1st thru 5th selector cams 
(4) sixth cam 

2. MAIN SHAFT LEFT BEARING, 
A. Provides for p roper support and mounting of shaft to typing unit., 
B. Allows friction-free rotation of the main shaft. 

3. MAIN SHAFT CLUTCH DRIVING MEMBER. 
A. Driving member of a posit:i.ve act:i.on clutch 
B. Fastened to the main shaft by a tongue and groove arrangement 
c. Rotates with the main shaft 
D. Drives the main bail cam sleeve (when clutch is engaged) 

4. MAIN BAIL CAM SLEEVE. 
A. Mounted on the main shaft with posi.tive ac t ion main shaft clutch 

on left end and frict:l..on clutch on right end 
B. Left to right, the parts are: 

(1) main shaft clutch driven member 
(2) clutch compression spring 
(3) printing bail cam 
(4) function bail cam 

C, Clutch driven member is spline connected to t.he main bail cam 
sleeve and the friction clutch driven member is spline connec ted 
to the main bail cam sleeve 

D. R.otates only when the main shaft cll..utch is engaged. 

5. FRICTION CLUTCH DRIVING MEMBER AND BALL BEARING ASSE�. 
A. Bolted to the main shaft and rotates wi.th the main shaft. 
B. Separates the main bail cam sleeve assembly and spacing sleeve. 

6, SPACING SLEEVE, 
A. Le.ft to right the spacing sleeve consists of: 

(1) spacing esc.ape.ment ratchet 
(2) mai.n shaft spacing gear 
(3) spad.ng stop sleeve, which also acts a5l the driven member 

of the friction clutch 
B. The spacing sleeve and spacing stop sll..eeve are spline connected 

and comprise the spacing sleeve. assembly, 
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SUBJECT: DESCRIPTION AND NOMENCLATURE OF PARTS MOUNTED ON THE MAIN 
SHAFT OF THE 'IODEI, 19 (CON'riNL'E.D) 

7. FRICTli_;r� CLUTCH DRI\T,.r: ME,w!],�R. 
A. Bolted to, and ro.a:es with the ma:i.n s,aft. 

8. TR},_�SMITTING SHAFT DRT'ING GE, 

A. Bolted to, a::::.d rota tee wi ..... th.; main shaft, 

9. MAIN SHAFT RIGHT BEARIN:-::. 
A. Provides for proper .:';':port n mounting sha.·t to ·: ping unit 
B. AJ.lows f t·iction-free .<:otatLn I' the ma�n shaft. 

10. MAIN �HAFT GEA�, 

A. Bolted to, and rotates ,::ith t main sha:t, 

SUBJEC T : RANGE FINDER OF THE MODEL 19 

GE>rERP.L: The range finder on the pri.nter unit ,•f the Model 19 ts the 
unit that permits th,·, ·'lectrica�. START STOP IMPULSES received 

'· y the selector magnets to cont�o, the releasing dnd stetp\;.ing of the 
selector cam sleeve assembly fo.: each character r!O"ceived .f.r.om the I!ne 

cir�:uit. 
The adjustable index arm of the r.ange flndcDr gives ::.he oper­

ator coc' r �1, to some degree, fHr c.;Jimpen.sating for a b1Las""d signaL The 
scale of the range finder is calibrated from � t.o 120 t© give the operator 
a reading of where the index arm i.s set .. 

OPERATIOi.:: (f::ef: Teletype Bulletin �1i:llo 1.44, pagf:: 3� fig. 4) 

The start impuls€ is a spacing impulse, allowing the armature 
spring to pull the armature away from the magnets, Secured to the arma-
ture is t.1.e 

1. Trip��f Eccentric Sere� . It depresses the 

2. Trip L.:..tch Plunger whi..:h pushes against the upper arm of the 

Bell Crank which pushes the 

4. Trip Latch out of engagement with the 

5. Stop Le1.er. This permits the 

6. Stop Arm, 
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which is on and part of the selector cam sleeve assem.bly, 
to start rotating. 

TRIPOFF ECCENTRIC SCREW 

TRIP LATCH PLUNGER 

BELL CRANK 

TRIP LATCH 

Sl'OP LEVER 

STOP ARM. 
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DESCRIPTION AND PURPOSE OF THE SELECTOR MECHANISM OF THE MODEL 19 

GENER AL: The Model 19 Teletype printer may be equipped with ei-her 
o' the two types of ,, lecting mechanism: A PULLING magnet 

selector, or a HOLDING magnet selector. Basically, th selector uni:: 
of either type performs the same function of translating th� original 
line impulses into me .'hanical motion that causes the code bars to be 
pos iti: ned in accordance with the intelligence impulses received 
during the selecting cycle. 

In this school the PULLING MAGNET selector is taught with 
the Model 19 printer The select r unit is composed of a separate 
train of parts from the selector cam sleeve to the vanes for each 
intelligence impulse. The-·e five trains are identical with the 
exception of operating at �·ifferent intervals as determin-._d by the 
selector cam sleeve assembly. As the selector cam sleeve rotates, the 
staggered intelligence impulse cams operate their respective selector 
levers No. 1 through 5 for every revolution of the cam sleeve assembly. 

SYNCHRONISM 

It is apparent that for every Lansmitted signal of one � 
station to be received at another station we must have precise syn­
chronization of the sending and receiving units First, the motor 
units of the two stations must be of the ame speed, as near as 
possible, but slight varia;:ions between them can be taken care of in 
the selector uni:. Two factors make synchronizatio. of the t . ..:-ans·· 
mitting and receiving units possible: 

1. The receiving cam sleeves are designed to rotate FASTER than 
the transmitting cam cylinder rotates. 

2. The START and STOP impulses are employed to create pauses in 
the rotation of the receiving cam sleeves of sufficient duration to 
control this additional speed. 

The reception of the START impulse starts the receiving cam 
sleeve revolving At that instant the sleeves are in unison with the 
transmitting cam cylinder. The corresponding travel of the selector � 
cam sleeve is greater, but as the selector cam sleev., travels faster, 
it reaches its second position at the same time the transmitting cam 
cylinder reaches its second positiono 

As the selector cam sleeve completes its revolution nEFORE 
the transmitting cam cylinder, the transmitting cam cylinder sends out 
the STOP impulse which stops the selector cam sleeve until the START 
impulse is again transmitted. Usually the selector cam sleeve is one­
seventh (1 7) faster than the transmitting cam cylinder and remains at 
rest one-seventh (1/7) of the transmission time. When the speed of the 
selector cam sleeve is faster (or slower) than the proper speed, the 
selector cam sleeve remains at rest more (or less) as the case may be 

Slight errors in the relative position of the selector cam 
sleeve are compensated for by the mechanism. Because the selector cam 
sleeve starts its revolution in unison with the transmitting cam cylin· 
der on every operation these errors do not become any greater 
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ELECTOR UN!� 

SUBJECT: POsr;_'IONING OF Tllli SWORD TIP 

REF: Teletype Bulletin 144, page 3, para 'A' $ fig 5 4C 

THE PURPOSE OF TIIj; SELEC.:'!,;'·' UNIT IS _,\, KEC_E1VE ELECTRIC/,:;:. 
;IMPUL:?��·F THE TELETYPE CODE AND C!-!AKGE TTHlEM TO MECHJNICAL MOTION. 

_,,fter the trLgering ac ion of the ran e finder train o:· 

parts ha. been accompli >ed and t:::e selector cam , leev· is rotating� 
the 

l, Selector Cam exert·· pressure on the rear arm of ':he 

2. Selector Lever, rota::ing it conmc:e ::-clockwise, This motion. move,· 
the 

: .. , Sword to t .. e ·e; r u.;tLL one of the swo:::d arms (Lither 

i' 41 

upper or lowe:.) .:omes ·�,to cont· ct with one of t .e · rms 
(either upper or ower) of the 

Arlti.8&Ulre Extension., Further movement of the selec'"l:llr le·."er to 
.�J:!e ... J.�.�r., �i.l,l,.�a,_·s.�. th.__ C• :s., .J .!.1, ·"·'-·' t:.<.L. .l- .J� .,_, . , ..... ,�.-•� 

nl jQ_ .;·;n'·y,,_� 
SwordcJJ-P,-:t ir'�' 

::�r:f J}i::l_J<, .l' :>:_ . . ·:-c · ,  , _ _ _ ·,·r �-·;:·' , ;_�<.: "'���-

B.r1�;?�Afi.i<?I_l1t;_d; e,!tPt� : U.J> (���? o .. � d..o�n ,(M#U{) .. 
.. ..� , :_" ' , ) .;. ·' _ ·.. . . . . � : ·� � :�:- r 1 J � � :.; -� r:n 

. . • ,.h NOTE,h , . ·Th·f;., u,pp· �r,J�� o:·� .tpe s.:wp,:r;�� ,an4 ��J:'t,a �¥�- e�,t;;fan8 ip ·t 
•;ill A'fii:Ay;S",rngage-: :o�:e��amither1Ili 'th�- "tf?"W�r· a�:��··�i!:'��;;;:of§_s:��Ptlc·�her,, . 

���<·=-��.:��!�i!��ij:.�;;;:��:�:r�����i�;���J�!!;i��gl4;��=;���--�---
.� -.::�...:,�:;,_�_::-::< �.:��' .::!!:.-�-=.-:;'j,;!:,;.;.,�::-":"·�·r�,::' -·�• � ·,- �e<?� ,.':". -�. � ·�!"l �-� •:: •- ��I·_ ' ,: .. •· ,, '-:�: ;;;J j _ �� .:: : :·�;:.,�:L:' .,:�.�·�:�·�,� J ;:" •·�·>«;."�£ �;:." 

SELECT R CAM 
fJJ.SJ fJ.:;.sJ�I Sifl�! G:.t·.k.sj 3 ·::3f::5' uy.�.:; 

-� r ;·;.ft<j rc�r:r 
·••--v��� ••• • ·- ·--�,..__.,.,._, �· �,__-,,��•·-=-"'""'"""'�-"-

d.:; ni Lw , � tiSELEeq>s,R: LEVER · .l cv :.i :;·;.'"'' ;_ 
, ':10:-i::)�;JSB £�;1 iC _ff)1fh'-_:rj rfH·,t · i .. '.I\,::HJ/�J,.J 

:: ). 2·J ar.,,l :�,18-�I���i· NSSSlfOR!Y' 
:r;'-=·� :� .. ··;;:{�;::.n:Tr".': p.fij E0ttJ.·�- !".,!;" 

.. � .. r a e .r ,: , r:-1I?·. �-: 

ARMATURE :.:xTENSlON <;;; i!t:' ' ':I f�'1.6 :;.�:� "j t·ibf..:.:. 

y:s c� rq::Iti nr·1 -t.,,. t ()\/ .c��J. p 
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SUBJECT· LOCKING CAt TRAIN OF PARTS 

REF: Teletype B',lletin No. 144, page 5, fig SA 

1. Locking Cam 

'2. Lo· ·king Le vLr 

Th' 

ha five (5) high dnd five (5) low portions on 
it's surface. Th-

is eld against the lo king cam by the locking 
lever �pring. During that part of each impulse 
when the swords ar;.: set by striking against the 
armature extension, a that time the peak of any 
selctor cam is opera .�ing the corresponding 
sele< tor lever, a lo-:1 portion of the locking cam 
is o�,posite the lock'r:g lever. The a:rmature will 
be h ld firmly in po. / tion by the 

3. ''U" Sh· ped >tension -f the Locking Lt!@!, engaging the 

4. L�cking Wedge on the armature extens:on. When the locking 
lever is riding on the high portion of the 
locking cam, the locking wedge and the armature 
will ;e free to move in response to the impulse 
being received. 

Note: In the normal position (while the stop impulse is on the line), 
the locking lever will ride on the Long High portion of the 
locking cam. 

LOCKING CAM 

LOCKING LEVER 

"U" SHAPED EXTENSION OF 'T'ltE LOCKING LEVER 

LOCKING WEDGE 

NOTES: 
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SUBJEr�T: POSITIONING THE CODE BARS 

REF: T eletyp,• r. lleti ,, No. 14', page 3, para "A' , fi�, 5 ,';, 0 

Aft.;;..r the sword tip has been positio Ld eit er ''P o::: do·, 1. 

the se le 2 to:· cam rides on pa · t ::he 

1. :·elector Lever 

2. /word 

3. :r Leve·; . .  

4 .  Vane. 

5. Bell Crank 

6. Code Bar. 
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and :'.i:s sprin: rot·· tes the seh:r:tor lever 
clockwise to its normal s ':op po. ition. This 
mot:io.� carries the 

forwa:�d also and ':he ;word Up will strike an� 
position the 

Mec':anically coupled to the ' T leve. is the 
corresponding 

As .:he "'I'' lever is pe;siti,:ned, the ·.ane will 
also be positioned. Th·� lower arm of the 

is mechanically coup!-� . to the vane and the 
upper arm of the bell ·rank is also mechanically 
coupled to the 

Thus wE: see tl)at the ::o 'e bar will be pos ttioned 
under the power of the elector leve.: spring 
thru the action of t�'.e above train of parts. 
The:v.e are five (5) of ;;;,:ach of the abnve listed 
parts and aH five t�.ainr will be positioned 
in thei.c correct or'ileJ.·� formi·;�g one (1) slot 
i'l the code bar.;. 

SELECTOR LEV:::R 

SWORD 

"'1'1 LEVER 

VANE 

BELL CRANK 

CODE BAR 

.. ' 
'""""'"..,....��..,.,.,��-' ,-�""""""'''''' 
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RY-30 RELAY 

GENERA:::..: 

A relay is a bensitive electrical device used to open and close 
electrical circuits. With two machines conneL:ted in a simple teletype 
loop, one p<.•wer supply furnishes 60 MA of Direct Current for energi­
zing the sele,tor magnets when there is a MARK impulse. The circuit 
is opened for a SPACE impulse o This is satis'"actory when only a few 
machines are connected together in " sh,,. t l>Op. If more machines and 
long wires are used, the simple loop would nc>t be satisfactory. More 
resistance and other characteristics of -�urrent going thru long wires 
and coils of the selector magnets would gi-r, sluggish action - the 
current could not change from 6- MA to 0 :t1A r pidly enough. To over­
come this difficulty, a relay is used in each machine. This relay, the 
RY-30, is very sensitive, and a small change in :he Line Current from 
the loop will cause it to control a stron)2 current for the selector 
magnets. When relays are used, each printer must ha\e its own power 
supply to furnish D.C. needed to energize i.tc: selecco magnets. 

PARTS OF THE RY 30 RELAY 

P ERMANENT MAGNET .... provides the permanent ma�netic field for the 
operation of the relay. It has P"le pieces to 

extend the field and control the sensitivity of the relay 

ARMATURE . . . . . . • . . . . .  a thin strip of metal pivoted at iL base, extend­
ing up midway between the magnet poles. At its 

upper end above the magnet poles, the armature :1as a contac;: fastened 
to each side. 

WINDINGS (COIL) ..... there are two windings, insulated from each other, 
wound on a coil form around the armature. Each 
winding has the same resistance, 136 ohms. 

CONTACT SCREWS ...... there are two con�..act screws. If the arma-•�ure is 
toward the right the armature contact closes against 

the MARKING contact. If the armature L toward the left, the armature 
contact closes against the SPACING contact. 

R ELAY PINS . . . • . . • . . .  there are eight (8) pins at the b.c.se of the relay 
tha�re connected to the diffe'·ent contacts and 

coil windings in the rel • When the relay L inse ned into its 
mounting base, these pin

_

. make contact with their _espective pin jacks, 
completing the various- cuits. 
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OP':RATION OF THE RY-30 RELAY 

To un�er�tand the operation of the relay there are a few basic laws 
of magne. i: )'' whi �h we must accept: 

1. Li:�>' r-:: gnet ic chatges or like magnetic poles will REPEL each 
oth::., :. 

2. Unlike magnetic 
each other. 

ia�ges or unlike magnetic poles wft<tl AT'l{UcT ,., 
...... 

3. A coil with c rr�nt paSbing th?ough it takes on the properties 
of a ,,;:e;net, o:-.e e.. ueing a north magnetic pole and the other 
end bc::'ii g a south rna� netic pole. 

4. An iror, in:oerted i.nside the current carrying coil will have the 
propert�es of a bar magnet. 

5. If current flowing through a coil in one direction gives tha 
upper end of the coil the properties of a north magnetic pole, 
then reversing the current through the same coil gives the 
upper end of the coil the properties of a south magnetic pole. 

6. The strength of the magnetic field, or magnetic properties of 
iron inse�ted inside a current carrying coil, will be directly 
proporti�nal to the amount of current flowing through the coil. 

When the relay is not en-';rgized, the armature acts just like any 
piece of iron which is suspended half-way between two opposite mag­
netic poles. It ··dll remain between them, because the pull of non­
magnetized iron is the same toward the north or south magnetic pole, 
But �hen we give ':'::e iron that is between the magnetic poles a north 
magnetic charge, it is going to be attracted toward the south magnetic 
pole of the horse��hoe magnet, and repelled away from the north magnetic 
pole. Also, if we give the iron between the magnetic poles a south 
magnetic charge, tt:e iron will be pulled to the north pole of the mag­
net and repelled by the couth pole. 

With the RY-30, the armature is just a piece of iron, but when we 
paS'" a current throuP.;h one of the windings from the bottom out through 
the upper end of t';e :::oil, the armature becomes a bar magnet with the 
tiPper end a north ·:.· gnetic. poh. The armature moves over teward the 
Iouth magnetic pole of the permanent magnet. 

If we pass a curr.::nt through this winding from the upper end and 
and out the bottom of the coil, the upper end of the armature becomes 
a sodth rna netic po�·�. It would ''move toward the north pole of the 
permanent magnet. 

Since we have two windings around the armature, we can leave wires 
fa:.tened to each one, and when we want the armature to move toward 
the south pole we p�t current through one winding from the bottom 
towards the upper end. When we want the armature to move toward the 
north pole we put current through the other winding from the top 
towards the 'lower end. 
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::'he � wo wu:rd �ngs ate called: 

I" I''iE :lLAS WINDI.K;:;; 
2" :'HE L::KE W�N11:N[� 

lbe has on:� ccmdi.t.l.on only and that i.s energized with 
120 \'olts DC aL Mi11Lamps and can be consi.dered to have a spring 
pressurP t 30 L.ng t.he armature towards the SPACING CONTACT SCREW. 

Th� LINE w::NDING; has two conditions: 
,�·����_,.._.,..,-...,.,,._,_.""_..,� 

L MAR:I\ .. :NG � energized with 120 Volts DC at 60 Milliamps 
and ':an be cons ide red to have a spring pressure of 60 
pulling the armature towards the MARKING CONTACT SCREW. 

2 o SPAC:N'G �· .�RRENT flowing or ZERO SPRING PRESSURE 
Hng the a:rma ture towards the MARKING CONTACT SCREW. 

Wh�n. a J:1AJ:5,!5JNt::":.,J.�f2:ULSJ2:. is on the U.ne wi.nding the pull of 60 ( 60 MA) 
is greater than the pull of the bias current of 30 (.30 MA) so the 
armature wi.l t be moved against the MARKING CONTACT SCREW 0 

Wher,c a §PACI!'1'({_;1'!1·''�E is on the Line winding and there is ZERO pull 
of the armature towards the marking contact screw the bias winding 
pull o.f 30 (30 MA) i.s greater than the ZERO pull of the line winding 
and thus the ann.a ture is pulled toward the SPACING CONTACT SCREW. 

1\ote: The ctr�:.u.its that are controlled by the ARMATURE and MARKING 

�� and the ARMATURE and SPACING CONTACT SCREW will 
be covered later. 

'> 
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_MtL��g T£LE �2l2L.�£rtf··30J .POLAR RELAY WI� 
, 

As very .few ships or stations are equipped with the UG Test Pa�J_ _ _gr ________ _ 
the I-193-A Test Set it is most import an t to learn the method of 
adjusting a relay with an ohmeter or continuity checker, Using the 
method descri.bed below and using proper care,a very accurate adjustment 
of the relay can be accomplished. 

Before starting to adjust the relay, back o.f.f the pole pieces all the 
way and back o.f.f the contact screws several turnso This is so the pole 
pieces will have a minimum ef .fec.t on the armature unt:i.l the contact 
screws are adjusted. Clean an.d inspect all points that make contact on 
the annature and the screws. Set the meter for continuity, place 
alligator cLips on the test prods (if available) and the relay is ready 
to adjusL 

L Put the test prods on .Pin 1 and 4 of the relay. 

2. Advance the right-hand contact screw until it touches the 
armature. (This wi.ll be indicated by the meter showi.ng full 
scale deflecti.on). Then back of.f the contact screw l/12th turn. 

3. Put test prods on Pin l and 5, They will remain there for the 
rest of the ad jus tmenL 

4, Advance left-hand contact screw untU it touches the armature. 
(This will be indi.cated by a full scale deflectlon of the meter) 
Then back off the contact screw l/l2th turn, 

5, Advance the right�hand pole ptece until the meter shows 
deflection. At this ti.me the right-hand pole pie.ce has 
armature untU U touches the left-hand contac:t screw, 
the. pole piece between 1/4 and 1/2 turn, 

full s"'j· e 
pushed. e 
Back off 

6, Advance the. left-hand pole pi.ece. until the armature has been 
attracted to the left�·hand contact screw. This will be indicated 
by a full scale deflection. Then back off the le.ft-hand pole 
piece untll continuity if broken, (This adjustment is very critical) 
The relay is now adjusted, Make a visual check of the adjustment: 
Hold the relay on its side and see lf the armature falls to a 
contact screw by the pull of gravity, Turn the relay over on its 
other side and see if the armature will fall to the other contact 
screw. IJ H does NOT, then the pole piece adjustments are incor­
rect: and should be re-done, 

After some expe.ri.ence you can. refine the adjustments f.nstead of remaking 
them, If the MARK and SPACE contacts are not equal distance from the 
armature when the armature is in neutral posi.tion� distortion will result. 
The clearance between a contact s.:rew and the arm.ature contact should be 
be tween .. 003 and . 005 i.nc.hes, 
It is not necessary that you use. an ohmeter to adjust the relay as above 
as any continuity check wlll work as well. If your ship or station has 
the UG Test Panel or the !�·193-A 'Test F'an.el or any other later issued 
e quipment, use the Test Equipment of your choice. The REAL check is, 
"DOES T'HE RELAY WORK IN THE TELETYPEWRITER?" 

A 11 Tommy' should be used to make the adjustments on the relay. If n� 
are available .• you can make a good substltute out of a non-magnetic ··· 
mat:exi.al such as heavy copper wire or brass stocko Mai.ntenance of a 
relay is ver:y li.ttle, keepi.ng the t.nsi.de clean wi.th a soft brush or 
dre.ssin.g down pltted contacts wlth a carborundum stone belng careful 
to keep the contacts "square"" 

3e 



( 

{ 

( 

s n:;EcT: CO%vtON 0( AND RELATED CIRCUITS 

,,;ENERA: 
"-'-"--'··-=�-- o.J _..__, 

The COMMOJ\ DC .1s a sour·ce of 120 Volts Direct Current furnished 
by the rect:fLE>r iJt each i.nd vidual Model 19 Teletypewriter S eL Its 
r;un,ose is to furntsh DC to the B lAS s SELECTOR MAGNET� SHUNT CIRCUITS 
and others� e.a•, h ,·overed I.ndiv1dual1y" 

The CO�iON DC t rom the rectifier to the table will be covered in 
later lessens and at this t:ime we are concerned with the COMMON DC above 
the table be.ginnlng at. .�"EGATI'VE TERMINAL 25 and back to POSITIVE TERMINAL 
2 1-t c 

COMMON DC CIRCtiTRY 
,,.,__..,_,_,,,.._..__m_,_ �_,_.._,_._,....,_,_,"".,_......,,.___, __ . 

S td..rt .i: .n g from: 
1 N·v··A'I ... .,.1"' 'T'ERM''N�'A' 2" "1 ) " :.L :(.. : L 'I r. • �. ' Lo J ll source 
2, K:l'.::iD SL:C.P" CONNECTOR NEGATIVE 53 (for kybd control ckts) 
3 ,, NEGAI:::\E l:ERMINAL 63 (on the relay block) 

(�J:_TI�I� .. J�Q�.J:....Wft: COMMON DC BREAKS DOWN TO SEVERAL BRANCHES 
QR .. J5.E:LA�}�,I,?_9]"-Rp!JI.TS CALLE.D TRE BIAS. SELECTOR MAGNET AND SHUNT 

�'JJ]�) 
4" POS TI'\IE TERM�INAL 62 (on the relay block) 
5, K':."�:ID SLI'ft' CONJ'..'RCTOR POSITIVE 54 (for kybd control ckts) 
6. POSI 1IVE T'ERMINAL 24 (source) 

�:��41'§Q__C±RLJ.:ITS .� B IAS CIRCTIIT 

l'he B l AS CIRCUIT causes the RY-30 relay armature to be attracted 
against the spacing contact screw when there is a spacing impulse on 
the line wind tng of the relay, It is 120 Volts DC at 30 Milliamps 
and has a total resistance of 4136 ohms 

IH.AS CIRCUITRY 
_,.., -·----� .... ·-·�--�"""-'--'� ... ........,.., 

S t.a rt ing from 
l , .NECATI\I'E TERMINAL 6 3 
2, I"•tROi:GH A 2000 OHM RESISTOR ( part of a 2600 ohm resistor) 
3, ti.e d to end of an SlK ohm resistor but not through it 

4., KY�D SUP CONNECTOR NEGATIVE 51 
5, POLAR NEUTRAL SWITCH CONTACTS 2 & 3 (Polar operation not 
6, KYnD SLIP CONNECTOR NEG,ATIVE 56 taught) 

7, NEGA'l'I \fE PIN /):2 OF RELAY 
1?£13,9Ji.Q�}}£ :tn:.AS WINDING OF THE RY-30 RELAY ( 136 OHMS) 

8, POSITIVE PIN /!7 OF RELAY 
9, T�IROUG�'l A 2000 OHM RESISTOR (part of a 2810 ohm resistor) 

tO, POSIT::'Il'E TERMINAL 62 
�Q)XJ-�.�Jl_<i:JE..::�.:!.:PLfee_ture ot: k:Ybd slip connector 51 and strap to 

�2:P.!:L-�.UJ."'.-f�<?EE:.�5to.E.J.§ for k�yboard removal, 
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RELATED CIRCU:::I'S con! t) - SELECTOR MAG�'ET CIRCUIT � 
_________ ___ _ _____ ___ ____ _ _  Ih<" _ _SELECT:QR MJ\G�JU: CIRCUIT�-ll;rovi.del? _ _D_C _ _  (f_rom__the __ commo_n_ DC)__ through _ ___ � 

the ARMA'3:'URE and MARKING CONTACT SCREW of the RY-30 Relay to e nergize 
the. SELECTOR MAGNETS to control the armature of the selector magnets. 
Tht' SEI,ECTOR MAGNKT CIRC'GIT is 120 Volts DC at 66 Milliamps and has a 
total resistance of 1810 ohms. 

--�-------��· 

SELECTOR MAGNET C IRCuiTRY 
� -- ' 

Startlng from 
1. NEGATIVE TERMINAL 63 (source) 
2. THROUGH A 600 OH.M. RESISTOR (part of a 2600 ohm resistor) 
3. NEGATI\TE PIN ifFl OF RELAY 

THROUGH TUE ARMATURE and MARKING CONTACT SCREW OF RELAY 

4. POS.iTIVE PIN #14 O.F RELAY 
5. 'I5IROUGH. A 400 OHM RESISTOR 
6. THROUGH A 600 OHM RESISTOR (part of a 2600 ohm resistor) 
7 • TERMINAL 6 5 
8. TERMINAL 45 
9. Sl'RING & BUTTON CONTACT iffo 12 

THR.9UGH THE SELECTOR MAGNETS (in series 105 ohms each) 
10. SPRING & BUTTON CONTACT 1F 9 
ll. TERMINAL 46 
1.2. POSITIVE TE RMINAL 62 (source) 

NOTES _( 1) WH.EN THE PgJNTER IS REMOVED FROM THE BASE THE LINE JACK 

CONNECTED A.Q_!{OSS SPRING & BUTTON CONTACTS 11 & 12 COMPLETE 

THE SELECTOR MAGNET CIRCUIT • 

.in_WHEN THE RE�AY IS REMOVED �p; MAGNET CLOSING JACK CONNE{)D 

,bCROSS RELAY PIN #tl & iffo4 COMPLETE THE SELECTOR MAGNET CIR­

CUIT. 

SHUNT GIRCtrrr 

The SHUNT C lRC '!JlT provides a steady DC current drain from the 
rectifier (through t.:he common DC ) when the selector magnet circuit 
l s dN?nerg! ze.d. The SJPJNT CIRCUIT i.s 120 Volts DC at 66 Milliamps and 
has a .t�.t,�.J-��i.st�_,el 1810 ohms. The SHUNT CIRCUIT is through the 
ARMATURE and SPACING CONTACT SCREW of the RY-30 Relay. 

?Jf l!tiT....£JRC UI TRY 

S ta :rt.lng from 
l, NEGATIVE TERMINAL 63 (source) 
2, T!IROUGH A 600 OHM RESISTOR (part of 2600 ohm res is tor) 
'3 ·' NE.GATIVE PIN #Fl o�· RELAY 

TH.ROHGH THE ARMATr.iltE and SPACING CONTACT SCREW OF RELAY 

'•. Posi�riviP!N"7fos oF RELAY 

5. THROUGH A 400 OHM. RESISTOR 

6. THROl:GH A 8 10 OHM RESISTOR (part of a 2810 ohm resistor) 
7, POSITIVE. TERMINAL 62 (source) 

r;:on:: THE SOURCE: VOLTAGE� CURRENT AND TOTAL RESISTANCE OF THE 

SHUNT ClRCliiT IS THE SAME AS THE SELECTOR MAGNET CIRCUIT. 
,
) 
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GENERAL: 

The LINE CIRCUIT carries the .intelligence from the tra j1smitting unit 
{transmitting contacts) to the line relay. The opening a,�d closing of 
the line circuit control the line relay enabling the arma;;ure of the 
line relay to respond to the marking and spacing impulses1 The LINE 
CIRCUIT has 120 Volts DC at 60 MA when a mark is on the Lhe. 

The LINE CIRCUIT has been broken down for instructional purposes to: 

1. THE LINE CIRCUIT ABOVE THE TABLE 

2 o THE LINE CIRCUIT BELOW THE TABLE 

The LINE CIRCUIT above the table has been subdivided into two 
distinct circuits called the: 

1 , THE SEND LEG OF THE LINE 

2. TilE RECEIVE LEG OF THE LINE 

THE SEND LEG m· THE LINE - connects the keyboard transmitting contacts 
to the line circuit. 

SRB Contacts in � position 
L NEGATIVE TIP BLACK PLUG 
2 • TERMINAL 34 
3. KYBD SLIP CONNECTOR 55 • • • • • • •  See Note (2) 
4. TRANSMITTING CONTACTS 
5. KYBD SLIP CONNECTOR 54 • • • • • • •  See Note (2) 
6. SEND-RECEIVE-BREAK CONTACT 5 
7. SEND-RECEIVE-BREAK CONTACT 6 

8 • TERMINAL 32 
9. POSITIVE SLEEVE BLACK PLUG 

SRB 
L 
2 0 

3. 
4. 
5. 
6. 

7 0 

Bo 

9. 

10. 

Contacts in RECEIVE position 
NEGATIVE TIP BLACK PLUG 
TERMINAL 34 
KYBD SLIP CONNECTOR 55 
KYBD SLIP CONNECTOR 57 
SEND-RECEIVE-BREAK CONTACT 3 
SEND=RECEIVE-BREAK CONTACT 4 

SEND-RECEIVE-BREAK CONTACT 5 
SEND=RECEIVE-BREAK CONTACT 6 

TERMINAL 32 
POSITIVE SLEEVE, BLACK PLUG 

o o • •  oSee Note (1) 

Notes: (1) THE SEND�RECEIVE-BREAK CONTACTS 3 & 4 SHUNT THB LINE! 
CURRENT AROUND THE TRANSMITTING CONTACTS. 

(2) WHEN THEKEYBOARD .IS REMOVED, THE PATH OF CURRENT IS 
FROM KYBD SLIP CONNECTOR 55 THROUGH A SHORTING JUMPER 
TO KYBD SLIP CONNECTOR 54, KEEPING THE SEND LEG OF THE 
LINE COMPLETE. KYBD SLIP CONNECTOR 54 HAS A SELF­
CLOSING JACK. 
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SUBJECT: THE LINE CIRCUIT ABOVE THE TABLE (con' t) 

THE RECEIVE LEG OF THE LINE - to connect the RY-30 Relay to the line 
circuit. 

L NEGATIVE TIP RED PLUG 
2, NEGATIVE TERMINAL 42 

3, NEGATIVE TERMINAL 66 
4, RELAY PIN JACK 6 (NEGATIVE POLARITY) , . . . • . . • .  See Note (1) 
5, RELAY LINE WINDING 136 OHMS 
6, RELAY PIN JACK 3 (POSITIVE POLARITY) . . • . . . . • .  See Note (1) 
7, POSITIVE TERMINAL 61 
8, POSITIVE TERMINAL 41 
9, POSITIVE SLEEVE RED PLUG 

Note: (1) WHEN THE RELAY IS REMOVED TilE LINE CLOSING JACK KEEPS THE 
RECEIVE LEG OF THE LINE COMPLETE, 

(2) THE TOTAL RESISTANCE OF THE LINE CIRCUIT ABOVE THE TABLE 
IS 136 OHMS. THIS IS THE TOTAL RESISTANCE OF THE RECEIVE 
LEG OF THE LINE. THE SEND LEG OF THE LINE HAS PRACTICALLY 
ZERO RESISTANCE. 

(3) DEFINITIONS OF OPERATING CONDITIONS OF THE MODEL 19 

NORMAL - SELECTOR CAM SLEEVE ASSEMBLY ROTATES CONTROLLED 
BY THE INCOMING SIGNAL. 

OPEN - SELECTOR CAM SLEEVE ASSEMBLY ROTATES AT ALL TIMES 
UNCONTROLLED BY THE INCOMING SIGNAL. 

CLOSED - SELECTOR CAM SLEEVE REMAINS STATIONARY WHILE AN 
INCOMING SIGNAL IS BEING RECEIVED. 

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

Wiring the RY-30 Relay 'IN' or 'OUT' . . • . . . • • • . .  In this school the 
Model 19 is equipped with RY-30 Relays. In many installations and 
especially aboard ship, you will find that RELAYS ARE NOT USED. 
Then the Line Current goes directly through the Selector Magnets 
to energize them for a MARK. The information below shows how you 
may, if occasion requires at your duty station, to wire in or wire 
out the relay. 

WIRE IN THE RELAY: - MOVE YELLOW WIRE FROM 61 TO 62, WHITE WIRE FROM 
66 to 65, UNTAPE GREEN WIRE AND CONNECT I'I' TO 61. 

WIRE OUT THE RELAY: - DISCONNECT, AND TAPE GREEN WIRE FROM 61, MOVE 
YELLOW WIRE FROM 62 to 61, AND WHITE WIRE FROM 
65 to 66. 
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BAIL HOUNTTI�G SHAFI' AND PARTS MOUNTED THEREON 

GENERALs The Bai Hounting Shaft is a. shaft mounted parallel to, a.nd above, 

the Hain Shaft in the Hodel 19 Printer Unit. The Bail Mounting 

Shaft provides support for the various major parts mounted on it that p rovide 

mechanical link01ge from the Main Shaft (Source of power) to operate all 

printing Qnd function operations of the printer unit. 

The assembly is mounted from the top of the pri nt*r unit, a..fter 

removing the typebar curb.ge, and is held in place two screws S«!lcuring the 

right bearing to the printer fram�. 

NOTES: 
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S03JEC::T: HAil. HUUTTING S"HAFT 1-D\TD ?ARTS 1/0lTJ':T:.W T::':B�l:t;ON 

l:CEF.�}�lTCE: Tc,::_c-:;:r�:·"": Bullet:Lr:. No... 144 :page 6, Fig 10, 12B 8c 18 

The bail moum;-; .�,CJ- ::_:c.&!'t is a free turning shaft running :parallel to 

and 8.b0'!8 the .?J:-'J.:U:: shaft. IT is mounted in the typing unit castine. 

'Ihe foll.ov·J:Ln;; pe�ts o..ro E!.Oui:ted 

1. PRIN'l'ING ::1:" '=L 

2 • FUNC 'riCiN :J.!o_j� :L 

3.., PRIETINJ- B.->-IL OF'.:I?_,n::;:. 

4. FRClJ'r .:,·,,m _r:_:_ _A�:r_ 31? ... -�c-r=-·:c.:. 

.... :""-'· '-· 

�E3C .. c:-

Oil �+ J. u" 

--- - T··--r-;1 
_ _,__ ... � ..... 

PRIIJTnTG -;_-,;:::-:, (yc;_rLs :,m�;:-�0-: on it) 

1. J?RiiTTJ ,,-. t)I..IL ::.L�:�lJE:3 

�� -�-� :TI��J 

2. S?J�Cil�G-E�··J.l�- -E,JT 2) .. •.-,fJ�;�"' C�J-��<.·:,·_r:�_Y::! .. -1lJtlvl 

3. FlJ1JCTIOlJ I__J----�=- =:.f:.TTJ 

FUECTIOlf EAIL '-'&r·:. " �;�o'-1nt,3d 

1. Ji'Gl\CTIJN B:,::;, -r;::-cr..C� 

2. FlJlJC·riON 3;1�I_J RC-: .. �-t--.:J� 

o;:-.�.. 
' \ 

-- ' j 

FUNCTION w--v.=?_ P.�TL 'ra� r.-_ (J�.:r� 1 ,_�c._ 'JL 

1. BLOCYTi:TJ- p:;_;,�.,::-c:< 

2. JT'U1�C�J.-.I011- IJ:��---�--��---1� �)�:.Ii_ P'J:����-::) 

NO�S: 

. '' 
=L -::J I 

:'f·· . 
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S'"t. .. 3JI:CT: ZNG.:.GING 'Q::-3 YAIN SH.ITT CLUTCH 

�I�: 'ililetype Bulletin 144, page 5, Fig 9, 10 & 3'7 

J"ust as ': 5 sword tip is positioned, the p eak o.f the 

L SIX'IB Q_,:U\1 strikes tho 

2. CLUTCE 'IERC'.'OUT .Af.l:L1 bring t11e 

3. CllJTCI-I STCP .{l.L.·q}\1 out of engager.t.e:J.t :·�i th th.8 car.� st:.rface of the 

4. Dlt.IV�l·T C!l::.rtJI� l ... ]!:DZR. r.i�lis vJiJ_l permit tb.e 

5. COI,PR.JJ::SSIClT S;=>�1ET- to nove t�:;.e driven clu.tch member into 
er.Lga.se.:�·1.0:1t -�rL t�:. tl1e 

6. DRIVING CIIJ':PC:-I l���.:::·D;B vi!lich revolves v-;r:1_th -'�he in?_in sh;:;.f't, thus 
t�ne r.�.ain · bs.il ce.r:l sloe1re 1tJill start 
rotatin�;. Mounted on the main bail cam 
sleeve is the 

'7. PRH�TING BAIL CALI._ Riding on the printir"g bail cam is a 
roller viliich is mounted on the 

8. P".2D:T'l'ING fu..IL CPERA:I'D!G Jilll\1. As tho roller rides to the low 

side of the cam, the printing 
bail operating arm moves away 
from the 

9. PRHJTHJG 3"�IL. T2:l.is pe-::'m:i. ts tho -orintinr::. bail to be pulled 

forv{ard b"t,v tllc� 

10. PRINTING B�.IJ- 3P� 

SIX'IH Ci:J.l 
CLUTCH 'l1L:=tcr OUT' J • .J.i:: .. I 
CIFl'CH S'I'OI' _.:....�.:; 
DI!lrJEr; ClUTCH :LiS: 3:2R 

CO�:P:2ESSIOI� S?RTNG 
DRI-VIF�·G CLliTI'Jfl �;CJi!I.':"d_b� 
PRIN'l'ING :::b.IL C�2,JA 

PRIN'l"Il\G :?,:,IL C:?::;::lATING .rt.t�.1 
:?8. IN'l' DJG Ib.IL 

PHINTING n.i:UL SFlURG 

NOTE S:::: 
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THE. fm:1111iLQ,tERATION 

print.i:r:g op®r�ti�:.n is one of thft two cperlll.tions of th� printer 
0 This op"':ration ta��J;s plac(l) .lii.fter tho s�lector cam sle41!Vfl has 

.... nd tho cho;.ractor has bo«!n set up in tho selector unit and 
t:loned th• codll b...rs. Then th<l!l sixth Cl\Ul1 op.trates the clutch throwout lfl'ver 

th� mi«i.nsh&ft clutch to �ngag•. 
Th� ""e:tuu printing is dono when the typ� b<iii.I's are thrown ag<�.ir..,+ the 

a force that originates in the motor .md terminates just after the 
c:r:ea �eter has been printed and tho mechanism has been cla�u-ed for the 

st;l.t:ct:ion of ... nother ch.oracter. 'rh• p011.th of this force can b@ traced from thtt 
�o+�or,th:'C'ug.'U;; th• m!itinshaft, the printing bail, the plunger roller, thtt pull 
b�r plunger� pull b&.r hdl P ard finii.lly, to the type br..r. 

As the p:r·inting bdl c:a:m re�volvos, the roller on the printing b<ia.il 
�·p�:: 41ting .: ... rxn IT>FlVOS di.gainst the low porti.on of the emu. Th@J printing bail, 

th� temdon of its own spring� follows the upper �nd of the oper�ting 
>ill.rm i;.na mD\rGs the pull h«:r b&il forward. This forward motion of the pull b��X 

parmi t� the pull bllilr springs to dra\" the pull bars itg.&dnst the code bus . 
a�l•ct*d pull bar is cr�wn 1nto th0 p�th cr��t®d by th® �lignm•nt of 

in th� c:odl'll b;;u"$ and is "'T!oved forward when the pull bar b111.il �nga.ges a 

projection on its lrnl«<r edge. 
Th* rJ>tck omd g�J<1r connection botwe�n the pull bar and the type bar 

o.aJ2l�� th• ty'})'! bar to :rot�t• i<ibout 1 ts pivot poi.nt and th«<l plll.llet end is 
swuz:g i:cwud th�t platen. 

As th� pull bar is �noved forwiill'd, th� sloping surface of its low«tr 
prr.Jjlllction strikes a stripptt:r plate which caa:usll!s the pull bar to be r�tleased 
f:t·©'ill the hii.II' bail shortly bE��fc·r• the type bu rfl ches th!! platttn. 
l"k;nrmtnrn C'�rries thG type bfi!T the rflm�i.ning distanc61 to th• platen. As th� 

b�ll opGrlil.ting arm ridos to the high part of its C:lil.ffi the pull bars 
{i%0 to clC�ar tho code bus and will be free to respond to a now 

s�le��ticno 

NQTESg 
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OVERLAP 

lifter tht:� selector unit has set up the selected character and the printing 

L.dl cam starts to revolve, t.he print: .. r.g bail starts fcrw<n'd, allowing the 

locking function lever to enter the vanes. The locking f1mction lever h olds 

vanes in position while the selected character is being printede The 

cam sleev has started its second revolution and actually positions 

seJ.ector levers and swords while the first character is being printed. 

Th� stor.ing up of the second (sharac:ter witol:lin the selector unit while 

chare.cter is being printed is �alled �1-�B .  Overlap facilitates 

printer operation at high speeds. 

purpose of the locki:rg function lever is to HOLD THE VANES IN T HEIR 

SElECTED POSIT ION 'UN TIL THE OPERATION IS COMPLETED. 
'"""'""''""'"' "''�_,...,_J..._,,,...._,.�,.•._.,_..,_,""'""""'"""'"""'""""-""""·'""'""'"'_,__,__,_,.....,""-".....,._._,._.-" ...... "'...,._,_,,_, _ _,. __ <»_.,.....,,_,...., _ __,_n..,._.._, __ ,_,..,..,....._..,_..,..__,_._.._ ___ .....,_, __ __.._....,,._ _ _. ___ ___ _ 

l\OT'EJ 
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SUBJECT: PRINTING OPERATION TRAIN OF PARTS 

REFERENCE� TElETYPE BULlETIN No., 144 Page 5 & 6p fig 10 

PRINTING OPERATION TRAIN OF PARTS 

The 
lo Printing Bail Cam 

2o Printing Bail Operating Arm, 

3. Printing Bail 

4. Printing Bail Spring., 

5o Printing Bail Blades 

6., Pull Bar Bail Plunger Roller 

7., Pull Bar Bail Plunger, 

8., Pull Bar Bail., 

9., Pull Bar11 

100 Type Bar. 

starts to revolve and the 

through the medium of a roller rides to 
the lmv side of the printing bail cam, the 

is pulled fo�1ard by the 

The printing bail spring pulls the printing 
bail and the 

forwards Since the 

rides between the printing bail blades it 
must also come forward. The pull bar bail 
plunger roller is secured to the 

which in turn is secured to the 

The pull bar bail comes in contact with the 
hook like projection on the selected 

which is geared at the rear through a rack 
and gear assembly to a 

So when the pull bar is pulled forward the 
typebar is moved towards the platen. When 
th� type bar gets to within about one inch 
of the platen, the sloping surface of the 
hook projection on the pull bar strike the 
stripper plate and the pull bar is stripped 
from the pull bar bailo MOMENTUM carries 
the type bar the remaining distance to the 
platen. 

PRINTING BAIL CAM 
PRINTING BAIL OPERATING ARM 
PRINTING BAIL 
PRINTING BAIL SPRING 
PRINTING BAIL BLftnES 
PULL BJ,R BAIL PIDNGER ROLlER 
PULL BJffi BAIL PlUNGER 
PULL BAR BAIL 
PULL BAR 
TYPE BAR 
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SUBJECTg SPAClNG 

( ' REFERENCE� TELETYPE BULLETIN NO. 144, Page 6, Fig 10 and 12B 

( 

( 

Generalg 

Spacing is controlled by the printing bail thrn11 t. the medium of the spacing 
escapement pawl's operating arm which is mounted on the printing bail. 

When the printing bail is to the rear, (it's normal position) , the rear 
escapement pawl is engaged with k tooth on the spa.cin� escapement ratchet. When the 
printing bail starts forward the lower arm of the spacing escapement pawl's operat­
ing arm begins to apply pressure to the forward arm of the rear escapement pawl. 
When the printing bail has traveled three quarters (3/ 4) of the way forward the 
spacing escapement p�wlus operating arm has disengaged the rear spacing escapement 
pawl from the r&tchet. Through the medium of the spacing train the type bar 
carriage is moved one sixth (l/6 ) of a space. 

The spring that holds the front and rear egcapement pawls against the ratchet 
furnishes the power to engage the front escapement pawl with the ratchet as soon as 
the rear escapement pawl is disengaged from the ratchet. The printing bail continues' 
itUs forward movement and k character is printed. 

When the printing bail starts its rearward movement the spacing escapement 
pawl's operating arm applies pressure to the upper arm of the front escapement pawl 
and when the printing bail is about three quarters (3/4) of the way to the rear the 
front escapement pawl is disengaged from the ratchet and through the medium of the 
spacing train the type bar carriage is moved the remaining five-sixths of a space. 

The rear escapew��t pawl engages the ratchet as soon as the front escapement 
pawl has been disengaged. The printing bail completes its travel and the machine 
is in a normal position. 

The spacing sleeve has made one-third of a revolution for the operation and 
the type bar carriage has been moved one space. 

NOTES 

Page 61 



(0' 
blJB,TSCT: S:F�� CING ILLUSTJ . .\ 1'IOI'T 

'!:\'' \'-Bt' 

fi·�n ---f?l --
F=> 

-

Page 62 

1. dhen the printing il has moved three qu::;rters of the way 
FOR!I11.RD, t�.1c typsb,Jr ca ge ll move 1/6 of .::� ce to 
the right as sho.rvn in "A" above. rrhen ..vhf'�· +1..·�� pr inting 
bail comp tes the fol'\JJI':l ;;;tl' , the charocter is printed 

th the rem3ining 5/6 of a spuce s icataa in "B" above. 

2. ,/hen the printing il has move6 three quarters of the ';;ay 
FCRLiHD, the type�;ar carria vill move to the right 5, 6 
of a space. (This is t'1e :·· 8 5/6 of 3 spa ca within 1·.;hi ch 
the ch�ractar js �rinted). 

3. JT:rom the above t follo C':ill be st�J ted; 

( a. Zach spacing opeEttion is Ch�ual to 6/6 of a spgce. 

l 

'::l • .Spacing tween c racters is 1/6 of a spacee 

c. 'I'he char;:Jcter itself utilizes 5/6 of :.l spt�ceo 

4. If it .;ere not for the 1/' 6 of a spt� ce t t� pe r ca:rr iage 
DJ.oves cJhen the printing b'Jil has completed appr·r zi . -,,ely 
thr·ae qu0.rter·s of' its forc:,::.rd t11ovement, 1:\ continuc.:..i.0 st:ring 
of M's �auld Jppeur as shrn�n below: 

--�_::�� 
l\ ote: The ne·J suremen ts of' ore vings on this p::1ge are not 

accurJte, but are used fey illustrutions purpose onlye 
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SUBJECT� TR�� IN OF FA RTo SPACING Ol)�JiVriCN 

RS:E'E�1ENCJ!.� Teletype Bulletin No. 144 ge 6, �'ar-:.1. 3 Fig. 10 & 12A 

T:i i IN OF E\ R.Th Ji'OR LP�� CING CJ:'Z��� rri ON 
-= " �  

-
' .. ' I!T l.. � wn1ch is p�rt of the sp�cing sleeve 

LrlSS 6. .,·Jith tl1e 

·-· ·.To' C'Il\"(! cr.r '""'l ''Ti''\ ") ,_, "'1 tur·n<� tr"le t::...· •  v..L ... -1. .1.\! v U.;.l:.1- -� ..... -----"'� ' .l..L.v... );;;;) 

r:z 
'-'• 

4:e 

lJHI VING h:L,:i:vi�r�zi OJ.�' r-:�::; c,., .:.:CHl1 GE ____ --· 
- ---------·-----· .. ---... -_..;_......;:; __ .;;:;.._ 

DRIVb.:N !vGi�d:�J CI�' TI-E C, ::tdL� JB Ci:.;.\;IJ.1UHN CLUTCH __ .,.. ___ _ 
JJ ... i en 
to t :1. 
of the 

turns the 

is s ctu ched 
lower end 

5. SP.ri. c: .. c<:J. GH,FT., on t'1e ·J.p):;:r oi the sp:;1 cing shaf't is the 

6. 

7. 

s. 

�l?,L� Cif�(i G� � R ,. ell a.t�.; s ;vi th the 

... 1··) · r<Ir,r.., ·a' nK ���- sp2cing rgck is mounted on the ck of the 

T�{J:f b lJ./1 R c ... :l :,�tfti�A G}� e 

IN S f.'T :.:,p_� CING GE��R 
::..,p,� GIN:} SFL> FT Gi�.\ R 
DRIVING EEM ER OF C"�RRL�GE RETUHN CLUTCH 
DarmN Ivz:i:I,D3!R OF CA HHL� GE RE:TCJHN. CLUTCH 
SP.', CING SLI\FT 
vT:�-i CIJ',�';J. G:�_\ R 
.::;Pl. CD�G ll� CK 
T1.2J:: 3,� R C • RHL� GE 
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SUBJECT: OPERATION OF THE SPACING STOP LEVER 

Reference: Teletype Bulletin 144, page 6, paga 3, Fig., 12A 

After seventy two (72) characters have been printed , completing 
a full line, some method must be used to stop the movement of the 
typebar carriage. 

When the 

1. TYPE BAR CARRIAGE moves to the right margin, the 

2. RIGHT MARGIN ADJUSTING SCREW comes into contact with the 

3. SPACING STOP LEVER and moves the lower end of it into the 

4o SPACING SLEEVE. 

path of a projection on the 

The entire spacing train is stopped and 
the type bar carriage stops. 

65 

TYPE BAR CARRIAGE 
RIGHT MARGIN ADJUSTING SCREW 
SPACING STOP LEVER 
SPACING STOP SLEEVE 
SPACING SLEEVE 
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I':lARGIN BELL 

rr-s 

Page 67 

GEl\lEF(];L: Before the type bar carriage reaches the end of its 

tra-vsl it rings the margin bell as a warning to the o:r;eretor 

that tho end of the li.J.J.e is near. The margin bell :pa"Nl on th1 

ty:ge bar carriage de::;;resses the marr.:_;in bell cam which rotates 

the cam shaft whioh mo-ves the bell r...am.m.er away from the bell 

against the tension of its spring. -�;J.1en the pawl slirs off the 

end of th e earn., the bell :0.8.IJ1."C.er s::;ring snaps tha bell haJ."iJ.raer 

against the bell. 

( 
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O�.TBJE.JT: h'JJtRGIN BELL 

REF: Teletype bulletin 144, page 7, fig 13 

TEE 

l. 1/L,,RGllT ��ili'L is mounted on the rear !6f the typebar 
carriage. .As the ty:pebar carriege is 
moved from left to right, the margin 
bell :pavvl depresses the 

2. lili-..RGllJ BElL QJII which rotBtes the 

3. 

4. 

5. 

:LI'li..RGIN BJQ!d._9�= ���� �vhich move.s the 

!Ji.RGIN I3Eid- :t-;.]\�,� c:wey from the 

IvLtR.Glli .. Jf!J;l.L ag ainst ths t ension of the 

6. :r.I.ARGIN BW.wL_ SR.RI!TG. .i.s the me.rgin. be2..l pavrl is .:cwved 
beyond the m'·rgin bell cr:;;n., the 
margin bell cam is released end 
the m3rgin bell spring :p�lls the 
margin bell hmm;1er ogsinst the 
margin bell. 

�;r,,=::.c��H :sELL P..:.vu. 
'':..,:EGi:;r BELL CJ...JC 
:.I.,RGJ?ii BELL C.iiM SH..,FT 
I,I;,RGTN BET...J:. FL.JvD:::ER. 
:vL,RGIN BELL SIRilJG 
I.'L..RGIN BELL 

Note: On the return of the ccrl'ie.ge :'rom right to left, 
the mcrgin bell pr:-;nl ;:hr·t;3 ( '::{:"sinst tha tension of 
its spring ) as it strikos the margin bell cem. 

This prevents the rL1ging of tho ma�2si:1 bell as 
the typebt r c<orrL;ge is returned to the lsft. 

�:OT:!:: Ths m·crgin 'bell should ring just as the 66th cho.rccto::::' 
is :printed. 

l'�OTES • • • • • •  
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Unit III-5 

SUBJECT: TERI:vml;i,L BLOCKS AND ELEC'ffiiGh.L CONNECTIONS 

The elGctrical circuits of the �bdel 19 can be traced to 4 
ter.minsl blocks, 2 sots of spring and button contacts, 2 sets 
of slip con..'1.ectors, and a Send-Receive-Break s\citch s.ssembly 

These terminal hlocks are loca-!;ud on the b3.se unit. The slip 
connectorf' a"d 2 sets of s-p:-:"inc:: cn:d "!)utton contacts permit the 

NWlOVal Of the }�8:'1�-�0'l:i:'Q t:Di i�, r2r':U' ::'J!li tter ;_)}_s '.iri butor Ul:.i t, 
typin? unit a11:'!. motor cn:Lt :::·rom +,;;e -l280l ';njt T'7itl:O<lt disturbing 
or di,sconne.-�ti.nf' the v.Y5_:�f,p 

- - - - - - - - - - - -- - - - - - - _...,. - - - - -- - - - - - - ·-
P:fft:·-:. I:J.£�T �· · :� ..... :C·i� t: Il ��!� .3.-' ���� ·r::?I�� 

RELLY BlOCI: 
61 - 66 

1I'Y ? IlJG- T:1.a'l' 
SP�:1.IN� & BUT­
'IOH C\JJ\TT�2.CTS 
9-10-ll-12 

�---

�:-.. · ·�: ·�]c·:·� "C"iJ'IT 
G?�1TIJG· E� FJ�P­
TC l':J COl'f.IhC! TS 

E.S .;E HTE B LOG"£ 
41 - 45 

1:3-H,-13-15 SEND BLOCK 
31 - 36 

)SEl'ID-RE -.;E I\JE­
BB::::J\K CClJTii8'IS 
1&2 , 3&A, 5&:.6 

I:EYBOi.:.RD �:n,IP CCll\]]\ffiCTOHS P0.72:{ BI,CC:S: 
51 58 <•• 

.<,;l, 26 

---- - ------------ .,_-- �-----------

TE:R::TIN.A:T_ 3I.C'r2_ :;:.r.::SGIU?S.'ION 

IJAI.CE 2.}?: �IJ_: .... ��J 
POt'ER or 1t20" block 21 ';:-·:.:, 26 

S:zt..TD or ,.13011 block 31 tl.LI''l 36 

:1'::-:!:CEIVE or 1140'' blocl: <U t�1ru ·i6 

RZIAY or 1160" block 61 t�j.ru 66 

PTJ.:?USE 
Distribu.tes AC and OC power 
for all ci::·cu: ts ex;:::ept 
loop circuit on the b ase 

Connect sond leg of the 
linG to tl1e base unit 

Goru1ccts rocei,.:e leg of the 
line to ths 'J''.se un:. t 

Comwcts rolay mounting 
b:r�cket to base unit {in 
receive leg o'!: the line ) 

SLIP CONl:JI'CTO HS DESCPI?�ION 

KZ'IBO&w or ''50" 51 thru 58 

TD 1 thru 9 

C:onnects the keyboard unit 
to the base unit 

Connects the TD unit 

to its base unit 

"'-' 
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N£Jne 
Typfng Unit 

:Motor ·U:J.i t 

8;2ring and Button '-3ontacts Descrintion 

Terminals 
�-10 ... 11-12 

13-14-15-16:--

Purnose 
Connects the typing 'C'.rd • 
to the base unit 

- - -- · - - Conneets the m'0tor urt 
to the base unit 

Send-R�ceive-Bxeak Cnntaets Descripti0n 

N�T!le 
SRBJ.&2 

SRB 3. & 4 

SRB 5 & 0 

:f!u:;:p ose . 
Not used in our machines . (Used where· TD 
lock0ut op6ratinn is required) 

In the send leg of the line circuit. Wired in...: 
ps rallel with the keyboard transrr'i tting 
contaets.o:r Contoots are open wherJ. the sRB··· 
l6v·er is �-n the upper or send po:;:d tinn, 
permitting keyboard trans::ni!::lsinn, 'ontacte· -· 
o.re clf'sed V.'hen SRB' lever ig in the middle ... __ 
or receive position.this sh�Jrts ·nut the 
keyboard trsns1"1'1.i tting contacts;. making-- --
keyboard trar;sm.ission imp0ssible 

In the send leg r;f the J,ine ci.rc.ui tt.. but 
actually vvired in se rie s w::. t.h the tel-ety}le 
loop o The. eontaets are-·-clo.sed ir: the up:pe:::­
or send. and middle or reci ve :poslt:.to::1s c:C 
the SRB -lever.-Cont-aet�r- a--re op.en w.hen SF::, 
lever is in th.e-lowe.r-or .break p0sitio.a., 
this op-ens r;r breaks tl'.LB continuity of' 
the teletyre loop. 

SU:rnmary Of Lotion Of SRB�� .. � G��-��ts 

Li;.ver 
Send (upper) 
position 

R�;�ceive Lrlddle) 
position 

3reak ( lc)wer ) 
rnsition 

Qr:.nte.cts 
3 & 4 Open 
5 &. 6 Ol,s ed 

3. & 4 Clo-sed 
5 &. 6 Cl0sed 

3 & 4 Closed 
5 & 6 O�en 

C.::.nditi!Jn of Mc.chine­
�--cz.nSIDJ'TI or :RiCeTve 

Can Re-o-eive-- �nlT-- -

Tclet\I'"T)e lor;p is "Opened. 
Nc nne nn 1�0p can sind · 
or receive 

__ _._'4flllto ___ ..,.._...._. ....... , ........ ""'�.,.����.,....-- '"' ... ·---oqo�__...·-------.... .-.-...... ------...-.. ... 
Notes; •• 

!lege. 
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SUBJECTg BLOCKS AND Cu'-i.NEGTIONS BELOW THE TABLE ON THE lviODEL 19 

'f' REFERENCEg Wi.ring di.,.gr...rrt en ::41 of this Study Guid•. 

( 

< 

lL§}llTCH - Locfiil.bci on right h<•:nd side controls AC to th� J SOCKET iiind therefore 
controls tha 1� er when it is plugged into the J SOCKET. 

§,_ SWJJCH - Loc�bd to the lC��ft of the R SWITCH, controls the T.D. motor and control 
clrcuit current" 

LINE SwiTCHING KEY - A three position switch. In the LEFT position the printer is 
connectttJd into LINE ONE5 CE:NTER position to LOCAL TEST and when in the 

!:__ Bb,OQ_li 

B BLUCli 

F 

G 

H 

J SO�T 

K SOCKET 

L SOCKET 

£!PLUG 

RIGHT pos c:ormr:cts tho printer into LINE TWO. 

BLOCKS, SOCKETS s PLTJ:::XS, ETC., LOCATED ON THE REAR OF THE TABLE 

- AC tt�Jrmin!i<l.l block. �ium.bered 21A through 46A. 

- DC t®rmin�tl block fr:Jr DC and TaD" circuits. DC connections m.._dee on 
21B to J7B. TaD. connections from 38Bto 46B. 

Conv�nienc:e outl�t. AC from 25A and 26A . For conv�ni�nt plugging in of 
soldering iron, troublG light etc. 

Fus�tron holder for T . D " motor and control circuit. AC from 27A and 
28Ao ( lo25Amp ) 

- Fusetron holder for reperforator motor circuit. AC from 291. and 30A. 
(lo4 Amp) 

- Us•d for AC INPUT tiCl REC-30. \.Jhcm plugged in the socket the REC-30 can 

be c:ontriOll�d by thG� R switch. 

Connects AC from 43A ..,_nd 44A to the printer motor. 

Conn�c:ts DC from. 29B •nd 31B to the printer COMMON DC circuits. 

ALL DC from the Rectifier ent$rS th� tabl!t through this plug for 
distributiono 
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�CKS 
The SEND and RECEIVE legs of tho line may be plugged into these jacks and the 

('-,rinter will be in series w:..t.h the lin• (';i:rcuit of the ta.ble. 

TEST JACKS 
=-· �·� equipment may be ins•rted in the LOCAL TEST line circult when inserted in 
t,hesc jaoks or the printer SEND and RECEIVE legs of the line may be inserted and 
the machine will operate in LOCAL TEST onlyo 

AF BLOCK 
�-u8ed to furnish 60 ma D 0 C" LINE ONE when required. The AF block has 
positive and negative termi.nals and when used is placed in series with the loopo 

AG BLOCK 
--�Used to furnish 60 ma D, C 0 LINE TWO when requirod. 

C BLOCK 
�-���Printer block o The printer and 'r .D. line circuit connections are made on this 

D BLOQK 
Reperforato:r blocko When us•d9 reperforator line connections made on this block • 

. E £�bOCK 
Line block. Extern&l telt:type loop connects to the ta.ble on this block. 

AA SWITCH 

( REC-o 
Used for a c:ho:l.ce of AC for motA:»rs and T .D. Control Circuit either from the 

or local power source. 

_I 
�. 

,&B PLUG 
Receives AC from the rectifier . 

to the table for distribution. 
This is where controlled AC from the REC-30 comes 

T SOCK]JX 
Common DC for the reperfo:rator comes from hereo 

REPERFORATOR JACKS 
� and RECErvE legs 'i::;f the :repe:rforator line circuit may be inserted here. 

U SOCKET 
AC for repe:rforatGr td.:rou.i.t. 

RECTIFIER POWER PLUGS, CCRDS 

J PLUG '"-=···--- Rectifier INPtJT o Conne,·::1:>s AC from the J SOCKET of the table • 

!i SOCKET - DoCo OUTPUTo Connects D.C" from the rectifier to the tabl0. 

AB SOCK�1- Rectifi�:t· AC OUTPUT" Conneect.s AC from the rectifier to the table. 

PRmTER POWER CORDS 

�_]LUQ: 

L]LUQ 

- Co:rm11cts AC tc 21 ,r;n tle POWER BLOCK for the printer motor from 
th., K SOCKET on th" t<ibleo. 

Connects COMMCN DC f':rom the L SOCKET to 24 and 25 on the POWER BLOCK for 
the print,•r· CO�{ivf(N DC 0 Pa.ge 7 
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Subj ect : Teletype M�tr;rs 
Ref: Teletype bulletin 144, page 16, fig 41 

Unit $-7 

There c:re three different types of mot0rs gerr srall y used �n 
t el et;nJe equiryment. 

1. DC ?Gverned notors mey be used in a few instances, but 
r&rel y seen i� the field. 

2. AC synchr·�l:JilJ.s ::t10tr.·rs w:'.ll be used t� e lare:re e xtent 
when 60 cycle LC i.s ava!.lable. The sp eed nf this r:nt"r 
is kept constant ss l"'·n�� as the 60 Cycle current r.err.etns 
c nns tent . If the rynwer supnlv does not keeu � constant 
frequency, the !!Jo>tr r srH�ed will var:r. 'J:Jhe synchrnnnus 
:r.ntcr is the ,.,,,...,st setis:-:act---:�,� ,...,n l ::::. rge shi'Ps &nd nn 
sh�re installe.t i �.'i.E v�·he;:oe cr-;nstc r:t 60

-
C ycl e · LC is ave ila bl e . 

In this schanl,y�u �ill see this mrtor nn the �odel 14. 

3. AC governed rnt":LS are -�he t'�'tl:'e u.sed nn '!Ur r:'ldel 19 
bere in schY l. TL6y vl'i:.l n;s: t s rn :�c � f ar:.y f:recuency 
from 25 tn 60 corcles • j'tJ.ei:· ;'Jecd is kept C"nstant by 
the use .'>f a p� vern 'Jr � T.'le brt:s'Ls a!ld 12nvei""'nr-r c ':lntac ts 
in this ty-pe of 7:'1"t,..,r rr1u�-t be chsckc:;d fr·c)!1'"ntly tn 
prevent having mrtrr trrrble. 

GOVEHlTOR bCTION 

1l:ith en LC seri€s wourd nr;tsr e. g�ve:.-_rnnr 5.s ust.:d tn r:ain-:-ein 
a s-pcsd ')f 2100 RPJvT. v.·i thnut s g.;:,vernGr tte pr"'-perty r f this 
type rr�t--:,r is tn run fest6::' ultjl it re a ch E-s snrrc; sr·eed. 81--"'vc 

21t)0RPV. If thG J"ad ""'n the m'�tnr were heavy ennugh this ��r uld 

be a sn eed li·-:i ting fact0r, but r:ur tel e t 'T e l··'c: d is n""t 
C'nstant nnr w�uld it keep th-s m�t'>r sl0w sn0ugho 

In r;rd er tn Cn2:1tr!l the s-psed while the rnntr'r is :running, 'IIVhen 
it r eo.chc:s a s·:;:>Ged of ab;ut 2105 R'PJvr a '>�Air 0f c r;n t a cts 1nen, 
80 tha t the, dirt:Ctl]ath rf c-c.r:'cnt tn ths I'l,...tc"r is intcrrUT'ted. 
The currE;;-.rlt t�: tun ths rl"t"':r' will 'hcve t'l gr; th:r•)Ufh 150 r:h-rr�s 
c>f resistanc€, which 1"::�its the current flr-·w sn that nGt 
en0ufb will �0 thr�ugt the m�t,r tn keen it runni :2 full sneed. 

As srnn as the rr��t,r speed is slnwed d�wn t("\ ab-�1.:'_.,� · 20<25 HPP 
the gnvern0r c- nta cts cl,-)se e;?'e in, ar:d thE.:r6 is s direct path 
for our current to the ��tor. It speed U'>� again till it is 
gr)ing ab--:-·ut 2105 RDM when the C'�nt8cts :ncn. v·.'ldle the �ntnr 
is runninc the g nvG rn " r C'�nt2cts ere nneninf" 2r:d clnsinf! !neny 
times per sec'!nd .. · Th6 :T.ntnr wil}_ be runn inp: .::, t an E'tVEl'BP'e 

sp6ed 0f 2100 ;rn?M � fr�m 5RPM, fs ster tn 5 f!P])r. sl'>Wc: r. 

Centrifugal f·-:Jrce which increase�: es the sr:eed r:f r�te t i �n 
increases, c a us s s  the c0 nta ct s t1 open , and sn edjustable 
s�ring null s �hem closed cpain ¥hen the speed slows dnwn. 
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The f'O'.rernor is mounted on· the back ond of the motor shaft 

and rot ates v·rith the motor. 

Connection to the governor is made at tho inner and outer · 
contnct discs by brusl1 surings with a carbon br·ush on them. 
The brushns ore stationery and tne discs can slide by them 
nlwecys makinc; electrical contact. 

Connected to ths d iscs are contact sprines ,�'hich electr Lcally 

connect to metal bl ocks inside the goYernor. 

One block l�as a contact on it, �:rile the other block has a 
contact '.lrm ,,_,it;1 a· conta'3t on i·:;c; Glld. to r��1tch the conts.ct 
on the first block. If t��'J Sc) c,Jn.t'lcts are closed th::::re is 
a corrrplete circuj_t tJ:·:rc·t�J-·:1:· tl�e c-.ovel"'nor, or fror;:. one bru_sh 
sprinc thro,J�Cl� ·tb.-:�: ���o\:cr=:l,::r +o -i:-:1,� oti�e� brush spl""ine:. 

An adj us·co.bl8 cont::ct c•l'C'J sn:·ine: i.s inside tho go1.·c rno:::', 
pulling on tLo con-+;::-,ct ClJ'[il 2n c_ c�irection to :lOJ.'l tlw conto.cts 
closed. 

'l'here is [t h,athcr· dovorc<i. adjl.c::;ting 1vheol protruding through 
tho front a.."1d back side of tt.c3 r;overnor case. Turr:.int:s' this 
wheel regulated tl1e tension of t�1e C<)ntact arm spring. 

The tir�ht cr this spring is t:O.e :nore centrifugal force will 

be reqt:.ired to open the contacts. Therefore ti1s mo tor 'Jvill 
Lave to run faster before they will op en , There is a speed 
ad;iusting lever in front of the governor which can be pressed 
a&;&inst the front protru:O"' :m of the leatL.er cove red wh?ol. 

VIhilo the motor is runnir[';, this 'lfl.rill t:.,rn t[J.o wheel in a 
direction to apply more t::msion to the c3prin_r�. 

If this contac�; arrrr spring is made 'Neaker, loss centrifur-cal 

force will be� requir .c', bo c;pe"1 the cont :t c ts . 'TI'_£ mot or will 
run too slm,' • 

There is n speed ndjusting tracke t to the rear of t:':-.e governor. 
PressinG o::c t:1j_s bracket whil� t2:le r,1ot or is rurmins will C'"-USe 

t�lG adjusting vlcecl to tc:·rn in a dir ec t ion to looscm t he spring 
tension and tl2.t: motor will run slowe r. 

To adjust the mo tor speed of tho printer and TD r:mtor s it is 
recommended to got an approximc.te speed. first. 1-ifter ·work ing 
with th(J cc;_uipl:J.cmt you will soon be able to toll if th•J motor 
is runnin<s too fast or too sl ow, but until ycJU ''et pract ice, 
here is o very good vJay to chock. Six ( 6) operations of the 
nr'lc�1iilo make one v.rorcl and the rrnchine oporato s Cit apfr:.·ox imato ly 

l V?S. 'IT':o nargin bell should ring on the 66th space. Now 
dopr�; ss tho space bar until space repeat is c:.cconplis:h.cd. 
It should take tho type bar carriage o.pproxim.atoly ll seconds 
to ring the margin boll, or 12 seconds to reach tho rip;ht 
m::1rgin ( 72 char actor line). 
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To get an exact motor speed, the governor has a target wh£el 
on the back with alternate black and white spots. there is 
a target lamp vvhich ill shine on the target ·,,heel v�hen it is 
de sired to check the r:wtor speed G 

A special tunning fork which vibrates at 87.6 VPS v.;hich has 
a shutter on the prongs, can be used to get Jn ezact speed. 
Vfuile the fork is vi bra �ing the shutters are open only for 
a smell fraction of a second. When t:1e motor is r·unning at 
its exact speed, if you look through thA sutter, you will 
see what appears to be a st::�tiomuy black and w�.i te spots 
on the target vJheel. This is bec8us,;.; yoL>. tr·e only seeing 
the target wheel for a brief interval, and before the spot 
has a chance to turn, your vision is cut off and you will 
next see a later spot as being stationJry. The vibrations 
of the tuning fork coincide with the speed of rot3tion of 
the spots of the t::nget wheel when the speed is correct. 

If the motor is runniDg too fast, the spot will appear to 
be going with the rotation of the motor, and if it is running 
too slow, the spots will appear to be going backwards or 
against the r·otation of the motor .. 

Care must be taken to have a approximate speea tirst or there 
would be no difini te spots� and you may get a bnmonic with 
the motor going too fast or too slow by a definite amount, 
such as ten or t�enty percent. 

In this case, the spots would not ap pear to be their correct 
size. 

NOTES 
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SU.GJECT: MOTOR SPEED CONTROL 

REJ?;:;REJITG.f.�: Teletype Bulletin No. 144 page 20. 

?.t.e rr:.othod of quick setting for motor s:peed adjustment. 

TI.J.e following procedure is given to enable a rough setting of the 

motor speed ndjustment when no tuning fork is available or the use 

of the preljJUinar�r setting for motor speed nrior to checking with 

a tuning fork 

.h. RGturn t':J.o carriage to the 0xtrcme left margin. 

B. :UoprEds the s:p£�ce repoat rod. and note starting time on 

:-.:� �Jc! t c�:-... 

c. kllot'J the c�U'ric.ge to"travel the entire d istance to 
the right m'l!'gin stop. 

D. T ravel time should be 11 3/4 seconds, or j ust under 
12 seconds. 

_C-;Jtional Settins 

With the margin bell in adjustment (ringing on the 66th 
character and tho carriage from its extreme loft hand .margin, 
it s�10uld ·take exactly • seconds to travel to tho 66th character. 

> 

" 
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SUBJECT: . PRlN.TER MOTOR CIRClJIT 
REFERENCE: WIRlNG DIAGRAI'4 PAGE 81 

AC to run our printer motor comes to the power block at .21 and .23. Betw.:{. 
21 and 22 is the printer motor control circuit. This consists of a 1. 6 fuse�di!;;;:_ ' .�··"'.\:: 
for protection against an electrical short or overload. Also in the contror · ·,(::�� , ·· 
circuit is a switch to turn the motor 00 or OFF. If desired, the printer can bf!f '" 

equipped with a pair of mote� stop contacts and mechanism which can turn all 
machines in the loop OFF when any one of the stations sends an unper case 
"H" (Motor Stop) to the Line. "H11 in upper case triggers a train of parts that 
mechanically opens all Motor Stop contacts in the loop stopping all printer moto:rs •. · · 
The Motor Stop contacts can all be closed again by any station in the loop by 

· · 

opening the Line momentarily with the Break key and all motors will again run. 
The circuit from the typing unit to the Motor Stop contacts is completed tbru 

Spring and Button contacts 9 and 10. In this school we ha.ve 9 and 10 shorted _ .• -� . . ·. 
together thus disabling the Motor Stop contacts. If any part of the Motor Control .· 

.circuit is open, the motor will not run. 
· .· · . . .. .  

Below is the circuit run of the Printer Motor Circuit with the Governor .. · 
Contacts oQ�. In this condition there is an added resistance in series with 
the motor that slows our motor speed. 

Zl - Beginning at .21 we go through the Motor Control Circuit to 
22. Through 150 ohms of resistance ma.de up of two 300 ohm resistors in .. 

parallel. Half the current goes through one resistor to 16 and �e 
§1)::· other half goes to 15, then 14 and through the other 300 ohm res1stor ,, . . ' 

16. From 16 we go through the 
Field Winding, 
The Brush Ho�der and Brush, 
The Armature, 
The other Brush holder and Brush 
13 
23 

On the following page we will go through the Printer Motor Circuit with the 
Governor Contacts Closed. It is suggested that jOU use the space below to draw 
the circuit with the Governor Contacts open. 
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SUBJECT� PRINTER MOTOR CIRCUIT (CONTINUED ) 
REFERENCE& WIRING DIAGRA!4 PAGE 81, 

Below we will go through the Printer Motor Circuit with the Governor Contacts 
CLOSED" In this condition we remove the 150 ohms resistance in series with the 
motor and therefore having more current the motor will gain speed. 

Again we begin at 
Go through the 
To 
To 
Through the 
Through the 
The 
Thrl!llllgh the 

To 

21 
Motor Control Circuit 
22 
14 

Filter ( Prevents arcing and radio interference) 
Governor Fingers and Contacts, tie-point 16, 
1•'ield Winding, Srush holder and Brushes " 
Armature 
Brush holder and Brushes, Field winding 
13 
2.3 

It is suggested ,ou use the space below to draw the circuit described above. 

_________________________________ ...;. ____ _ 
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STJBJECT: AC CIRCUITS OF 'lliE tZODEL 19 TABLE 

I1EF: iiliring diagram, page 144 of this study guide 

AC first comos to the M-19 table to 21A and 221-i., 2lA being 
the nhot" side and 22A is the same potential as ground. 

21A, 2� and 25A jwnpercd together 
22A, 2iA and 26A jump0red together 

F outlet/' (convenience} is across 25A and 26A 
26A jumpercd to 45A 
25A jumperod to 31A-33A 
31A-33A t:t1rcugb. "R" swi tell to 32A-34A 
34A jumpcred to 46A 
J" socket across 45A and. 46.A 
J" plug through ffi�C-30 c.nd out tho '1'.AB:1 socket 
AB-1<;',., 15 & 16 �'h.ortod together and ls 11hot11 AC 
AB 1'7'-·co 1'0"''"� ·+-·,n·'-·•,:,1 ( ' t•' .., l'' lt=; & 16) - .o 1 .• ::. g_ ''·'·"'< pov·"-��cc ,co.rr .. mon 10 �trn J..Or �.e, ... 

AB-1!3, 14, 15 &. 16 to i'ill. &'ii>Jitc�l-l3, 14, 15 &. 16 res-pectively 

Comming from the ;.\A switch are three circuits which o.r-3: 

l. P::\IN'lFR l.I01DR 
a.� AA-14 to 4�'l.. 
b. 44A to t!K" socket 
c. IC socket to 43A. 
d. 43A to 39A 
e. 39A to AA-13 

2. REPE:J:?ORt� TOR MOTOR 
a� .AA.-16 to 29.A 
b. 29A to "Hfl fus e holder 
c. H fuse holder to 30.A 
d. 30A to 40A 
e. <bOA to r'tr7 socket 
t. U socket to 39A 
g. 39A to .AA-13 

NOT E: "K 1 socltet furnishes 
AC to the printer base 
to run. the printer 
motor whun the ''K" plug 
is inserted (see page 
82 ·for WD of motor) 

NO 'IE : "tJ'! so eke t furnishes 
AC to the re:perforrtor 
motor if the "U" plug 
is inserted 
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3. T .Q..MQ.TOR .tiND CONTROL CIRCUIT 

A. TD motor 
( 1) .Ai>-15 to 27 .A 

NOTE: TD slip connection (SC) 
5 & 6 furnish AC to 

( 2 ) 27A to "G" fuse holl:der 

(3] G fuse holder to 28A 

run the TD motor when 

\l) 281-! to 36A 
(3) 3011 to S switch 

( 6) S s-vvitbh to 35.A 
( .. , ) 35A to 41B \ I  

(8) 41B -�o 'I'D SC-6 
{9) TD S\J-5 to 42B 
( lO} 42B to 43.A 

( 11) �3�! "tO 39A 
(12) 39.:� to AA-13 

the TD .±e·' inserted 
( see page 110 for 1·ID 

of circuit ) 

B,, TD coatrol NOTE: Sea page 105 for 
( 1) 41B to 39B another wiring 
( 2) 39B to TD SC-8 dd.agram 

( 3) TD s:;-8 through STOP TAPE l:v1AGNET to END OF T.AP!l: CONT�.,CTS 
{ 4) EOT contacts to STOP T..i�PE maTCH 
(5) ST Slivitch to TIGHT Ti!PE CONT.uCTS 
( 5 J TT contadts to TD SC-·7 
( 7) TD SC··-7 thru resistor to TD SC-9 
( 8) TD SC·-9 to 38B 

(10) 38B to 42B 

The "Aii" switch may also be thrown in a down position. the-r 
there is no connection from the center of the switch to the 
AB p�ug� A connection is made directly to AA-13 from 2�� 
end .A_.:.·-14 to 23A. .AB-14, .AA-15 and AA-16 are shorted 
together on the lower side of the AA switch. So we see we 
con energize the three circuits from the external AC that 
enters the table at 2lb and 22�, without going through the 
REC-30, simlJly by switching the All. switch to t he lower 
position. 
- - - - - - - - - - - - - - - - - - -- -
NOTES • • • • • • •  
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Til'1�1JJ.tQTION . 

JJ•::N EHAL g As previously stated, there .;,:NO% twJJ types of operations that can. bt 
by the typing unit. 'i'he r':liuboctes those mechanical actions 

necessary to -che actual printing of a character. The second type of 

operation embodies mechl.':l.nical action s:tpplementary to too printing of a 

c:�}<�a:r"acter or that which alters posi ti.c:n of various mechanisms and is known 

a<> a f'unct:lon. Ten functions generally fcn.:tt"�d on standa rd rr:odel teletype machines 

cr car.< be added if desired are� BELL� BLANK, CARRIAGE RETTJRN, FIGURES(SHIFT), 

LE'f1'ERS (TJNSHU'T), L1NE FEim, LCCKTI�G� HOTOR STOP , SPACE AND UN:VERSAL. 

a 

In learning a typical fm:1ction, 'We s.re concerned with the operation 

all parts in the printer tha1 are �otrrnon to any selected function that has 

lever. Observe the oper�tion of the Function Bail Cam on the Main 

B�il Sleeve - the part of the l1ain Shaft assembly that turns ONLY when permitted 

<: . 
to t:.n"n. The Function Bail t::tnd its associated blade thc:..t directly operates the 

function meer.anisms � either Push Burs or Latc h Bars - depending on {' 

as the blw3e travels from the front of the ma.chine to the rear. 

l"O�vER for the ��·w&rq tr<ivel is ALWAYS THE FUNCTION BAIL C.A.'1. Therefore 

POwER to C£i,use the Fi.Jiletion Bail and its blac1e to be moved ba.ck to the 

the machine-its normal stop position=- is ALWAYS THE FUlJCTION BAIL SPRING. 

occ;tt·s as the Fun<.:tion Bail Roller is presentee with the low side of the 

Bail Cam allowing the Function Bail Spring to take over �nd bring the 

Bail Blade back towe.:rd the front of the mac hine. 

Remember the Printing Bail Cam !i.nd Fu:rwtion Bail Cam are BOTH mounted 

trn !;t.e l{;.;,in Bail Sleeve assembly - when the sleeve rotates they both rotate. No�·, 

]n er to permit the selectee f'm:wtion lever to move forward, the Function 

raust move forward to permit the Ftmction Levers to move against the 

{ the V<'•TH""5 (QQ��x:�g by the Function Lever Springs. ) 
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(' TYPICAL FUNCTION (CONTINUED) 

Since ONLY the se:e�ted Function Lever will be allowed to move its front 

extension into the vanes, it will be the only one rotating its rear extension 

f'ar enough to set its .function into operation. 

Here is the complete operation of a typical functiong 

The PRINTING BAIL MOVES r.'CRWARD. 
Th· FUNCTION LEVER BAIL ROLLER MOVES DOWN OFF THE HIGH PORTION OF THE F UNCTION 
LEVER REAR ARNS Q 

·THE FUNCTION LEVER SPRINGS TH.PlJ PULL THEIR RESPECTIVE LEVERS AGAINST THE VANES. 
THE NOTCHES IN THE FCRWARD ARMS OF rHE FUNCTION LEVERS PElOOT THE SELECTED 

(' 

FilliCTION LEVER TO MOVE FARTHER FORWARD THAN 'rHE REMAINING FUNCTION LEVERS ,ROTATING 
ITS REAR EXTENSION UPWARDS AllD TAKING THE ASSOCIATED PUSH BAR UP INTO THE PATH 
OF THE FUNCTI ON  LEVER BLADE. 

After the Function Lever Bail moves forwr.rd enough to release the Function 
Levers, 
THE FWCTION BAIL ROLLER STARTS TO RIDE UP ON 'rHE HIGH PART OF THE CAM, STARTING 
THE FUNCTICJl.! BAIL BLADE TO THE REAR. 
AS IT GOES TO THE REAR THE FUNCTION BAIL BLADE WILL ENGAGE AND OPERATE ANY 

. FUNCTION PUSH BAR IN ITS PATH. ( THE FUNCTION BAIL ROLLER AGAIN RIDES DOWN TO THE LCW PORTION OF THE FUNCTION BAIL 
· .  CAM AND THE FWCTION BAIL BLADE RETURNS TO ITS FORWARD POSITION IN READINESS FOR . 

��>t���il!·���;;�;,�\'f�'JI·ll·1t'-.'«·!l.jflf�--i<''*'IIIJit·'lllii!PI!-tf'�{(llflt''lf'lf·'l'll,'il·�tl�·l<*lf'<-iH!)�-*'it-lHf'#''llfW��ll'*lf'lf*lf.._'l[(lf�· (.: 

NOTES& 
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TYPICAL FTJl: GTION ( C(l\; TINUED) ---�--
(,, ' 

when in the selected position� the BELL, CARRIAGE RETURN, FIGURES, LETTERS, 

LINE FEFJJ lv10TOR STOP Function LeYers will be in the path of c�ne of the 

blocking extensions on ·ch€. Func�ion Lever Bail. These extensions prevent the 

Printing Bail from moving forwa:rdJB.!.....?.!l?.}!E,.h �£L_g.J.J.,9jL.J.!l�-IJ!lliL�.9iirri�..M:...J:.o 

.2.f:a�. 

The Function Lever t-rill !Ql' be blocked when LOCKING, UNIVERSAL, BLANK 

or SPACE ( nLU3S11) Ftmction Levers ld.l"e selected be.c&use theb� operation depends 

upon a ccmplete tr.a.ve;l of the P.rinting Bail. 

1'he Sixth \h·ne regul;;,tes the operations of BELL t,mC' HOTOR STOP f'mctions 

-c;hen the platen is shift�,,0 by the LETTE.:: (lJNSHI:F'T) Push Bar to i>Jhich the Sh.'th 

V:;..r.;e ia attached. 

f 
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SUB.J:a;QT: NOTES ON FUNCTION LEVERS 

REFERENCE: Teletype bulletin No. 144 p8ge 8 to 10, Fig. 17 

FUNeTION B.aiL 

The FUNCTION B.AIL is one fourth Ci) of a cycle ahead of the 
printing boil/ '!hen the printing bail is half way forword, the 
function bail is all the way forwnrd. 

FUNCTION B.AIL C.AM 

The normal, or stop, position of the function bail roller is just 
off the high and low portion of the function bail cam. 

BLOCKING PL•T.E 

The followin::::: f1�nction levers i!ll6 NOT b_lock the blocking plate: 

1. LOCKING FUNCTION LEVER 
2; UNIVERS.ilL FUNCTION LEVER 
3;; BLi>IilK Fli'NCTION Dl!\lER 

4 � 51? .ACE FUNCTION :sEVER . 
"' 

Jr:JNCTION LEVER Bf.,IL ROLT�}�. 

1.. Rides on the h:i.gh cnrn surfuce of the rear orms of the function 
levers, when the printing bail is in the normal position. 

2. Allows the function lGvers to enter the vcnes o� the forward 
movement of the printing b3il. 

NON SPhCR ON BI, ,NK :fEJNCTIO;J.._.tEv:E;E_ 

Blocks the Blocking ��ate so there will be no spacing when the 
blanR function is selected� 

NOTES: 
- - - - - - - - - - - - - - - - - - -- - - - -- - --------- - - -
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UNIT IV-6 

SIGNAL BELL 

GENERAL: SighuD bell, being a common function of the Model 19 

printer unit is used between operators to bring attention t o  . 
and unatten ded machine at a distant station. Therefore with 

the proper combination of intelligence impulses sent over the 

line circuit we can cause the m achines on a circuit to signal 

bell. This is accomplished first by selecting the figures 

combination operating the sixth vane so when the letter "S" 

combination is selected the printer will be set up so as to 

block the printing of the lettcor "811 thru the s ignal bell 

function lever blocking the travel of the printing bail from 

completing its complete travel forward, which is necessary 

for the printing operation. And at the s ame time the rear 

extension of the signal bell function lever causing the s ignal 

bell train of parts to trip and ring the bell as well as to 

reset after ringing the bell. This is accomplished in the 

following order. When the bell function lever is selected, its 

extension raises the bell latch bar from its latch. This 

releases the bell operati�g lever, its spring rotates it, and 

it strikes the bell hammer arm extension, which throws the 

bell hammer against the bell. The bell reset bar and the bell 

latch bar, both pivoted on the bell o�rating lever screw, 

are reset by the function bail as it returns to its rear 

ryosition and the blade engages the notch on the reset bar. 
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SUBJECT: SIGNAL BELL FUNCTION TRAIN OF PARTS 

Ref: Teletype Bulletin 144, page 10, Fig" 23 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Notes: 

When the 

SIGNAL BELL FUNCTION LEVER enters the vanes, the 

SIGNAL BELL,FUNCTION LEVER EXTENSION raises the 

SIGNAL ,�ELL LATCH BAR out of engagement which the 

SIGNAL BELL LATCH BAR LATCH. This releases the 

SIGNAL BELL OPERATING LEVER and it rotates, due to the 
tension of the 

SIGNAL BELL OPERATII'I'G LEVER SPRING and forces the 

SIGNAL BELL HAMMER ARM EXTENSION up and to the rear, 
causing the 

SIGNAL BELL HAMMER to strike the 

SIGNAL BELL. 

92 

SIGNAL BELL FUNCTION LEVER 
SIGNAL BELL FUNCTION LEVER EXTENSION 
SIGNAL BELL LATCH BAR 
SIGNAL BELL LATCH BAR LATCH 
SIGNAL BELL OPERATING LEVER 
SIGNAL BELL OPERATING LEVER SPRING 
SIGNAL BELL HAMMER ARM EXTENSION 
SIGNAL BELL HAMMER 
SIGNAL BELL 
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( 
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SUBJECT: RESETTING THE SIGNAL BELL 

REF: Teletype Bulletin No. 144 page 10, Fig 23 

The---

1. FUNCTION BAIL BLADE, when moving to the rear, engages the notch 
on the 

( 

2. SIGNAL BELL RESET BAR. which is kept in the path of the function 
bail blade at all times, by the spring 
connecting the arms of the reset and 
latch bars, the 

3. 

4. 

SIGNAL BELL LATCH BAR, being pivoted on the same screw with the 

reset bar, Blso moves to the rear and is 
pulled downward until the 

SIGNAL BELL LATCH BAR LATCH, engages a notch on the signal bell 
latch bar. 

FUNCTION BAIL BLADE 

SIGNAL BELL RESET BAR 
SIGNAL BELL LATCH BAR 
SIGNAL BELL LATCH BAR LATCH 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
NOlES: 
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CARRIAGE RETURN 

GENERAL: Carriage return is another com�on function of the Model 19 printer 
unit which provides the sending operator with control of returning 

all the typebar carriages to the left margin for starting a new line of print. 
As in any typic.U. function, you have a Function Lever • 4-Jhen you receivl! the 
correct combination of impuls�for Carriage Return the Selector will set the 
Vanes in su�h a manner that when the Printing Bail is permitted to move forward 
the Carriagb Return Function Lever will enter the Vanes. The rear arm of the 
C¥rriage Return Function Lever blocks the Printing Bail from coming all the 
way forward and printing is blocked. The rear extension of the CR Function 
Lever rotating up sets the Carriage Return train of parts into operation. 

There arc three steps involved in completing a Carriage Return 
operation : 

1. The Typebar Carriage Clutch is disengaged which ulows the Typebar 
Carriage to start moving to the left margin under the power of the 
Carriage Return Drum 3pring. 

2. Since the Carriage Return train of parts IJ.I'e reset during the same 
operation (as the Function Bail Blade moves to the rear) there is not 
enough time for the Typebar C;u-riage to complete the full travel from 
the right margin to the left margin, so, 

3. The Carriage Return Lock mechanism is used to keep the Carriage Return 
Clutch disengaged until the Typebar Carriage has completed its complete 
travel to the left margin and releases the locking mechanism. 

( ' 

The complete operation is accomplished as follows: The Carriage ( 
Return Function is selected, the Function Lever Bail, moving forward, permits 

,, 

the Carriage Return Function Lever to enter the Vanes. This forces the 
Carriage Return Functi on Lever Re.r Extension to move the Carriage Return 
Late: Bar upward away from its Latch. This releases the Carriage Return 
Operating Lever which, under spring tension, moves the Carriage Ret.,.li'r Clutch 
Fork upward. This fork disengages the upper member of the Carriab Return 
Clutch from the Lower member. ThL Spacing Shaft m&y then turn freely in its 
sleeve making possible the return of the Typebar Carriage. The dr&w-strap 
of the C.u-riage Return Drum Spring is fastened to a post on the Typebar 
c�rriage and it is this spring that actuates the return of thn carriage. 

While the Carriage Return Operating Lever is held by its spring, 
a series of levers move the Lock B.r until its notch engages the Lock Bar 
Latch. This holds the C..:rri11.ge Return Clutch members disengaged and insures 
a complete return of the carriage. Th ... Lock Bar may be operated manually. 

(continued next page) 
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CARRIAGE RETURN (CONTINUED) 

(' 
The speed with which the carriage returns makes it imperative to provide 

a dashpot to cushion the shock. The left margin adjusting screw on the carriage 
strikes the projecting front end of the dashpot lever and drives the plunger 
into the dashpot air ch��ber. The lower end of the lock bar latch is trapped 
in this action by the Dashpot Lever �nd the Lock Bar and the Carriage Return 
Clutch Fork are released. Tha clutch m�mbers then engage and the carriage is 
held jn i�s extreme left position. 

NOTESz 
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SUBJECT: CARRIAGE RETURN 

Reference: Teletype Bulletin No. 144 page 9, Fig 20 A&B 

As the carriage return combination is selected, the 

1. CARRIAGE RETURN FUNCTION LEVER moves into engagement with the 
vanes and the 

2. CARRIAGE RETURN FUNCTION LEVER EXTENSION raises the 

3. CARRIAGE RETURN LATCH BAR out of engagement with the 

4. CARRIAGE RETURN LATCH BAR LATCH. This action releases the 

5. CARRIAGE RETURN OPERATING LEVER which is pulled down against the 

6. CARRIAGE RETURN OPERATING LEVER STOP SCREW by the 

7. CARRIAGE RETURN OPERATING LEVER SPRING, forcing the 

8. CARRIAGE RETURN CLUTCH FORK to disengage the driving member 
from the driven member of the 

9. CARRIAGE RETURN CLUTCH. Connected to the rear extension 
of the clutch fork is the 

10. CARRIAGE RETURN LATCH LINK which is pulled downward when the 
clutch fork is moved by the operating 
lever causing the upper arm of the 

11. BELL CRANK to rotate clockwise (as viewed from the front of 
the machine) and pull the lock bar to the right 
permitting the notch on the 

12. CARRIAGE RETURN LOCK BAR to engage the 

13. CARRIAGE RETURN LOCK BAR LATCH, thereby preventing engagement 
of the carriage return clutch 
member while the carriage is 
returning right to left. 

----------------------------------
Additional Notes (If desired) 
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CARRlAGE RETUJ:m TRAIN OF PARTS 

( 
CARRIAGE RETURN FUNCTION LEVER 

CARRIAGE RETURN FUNCTION LEVER EXTENSION 

CARRIAGE RETURN LAlcH BAR 

CARRIAGE RE'l'URN LAD::H BAR LA'ICH 

CARRIAGE RETURN OPERATING LEVER 

CARRIAGE R ETURN OPERATING LEVER STOP SCREW 

CARRIAGE RETURN OPERATING LEVER SPRING 

CARRIAGE RETURN CLU1CH FORK 

CARRIAGE RETURN CLUT.::H 

CARRIAGE RETURN LA ':OCR LINK 

CARRIAGE RETURN BEtL CRANK 

( CARRIAGE RETURN LOCK BAR 

CARRIAGE RETURN LOCK BAR LA':OCR ( 
------------------------------------- ------------------
N'OTES: 
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SUBJECT : RESETTING OF CARRIAGE, RErURN 

Ref: Teletype Bulletin No. 1� page 10 fi& 20B 

While the type bar carriage is moving from right to left the 

CARRIAGE RETURN RF;SET BAR 

CARRIAGE RETURN LATCH BAR 

99 

is raised into the path of the 
function bail blade by the spring 
that connects the latch bar and 
the reset bar. The 

is pulled down by the spring 
connect the two bars until 
the latch bar latch engages the 
not�h on the latch bar. 

CARRIAGE RETURN RESl!T BAR 
CARRIAGE RETURN LATCH BAR 
CARRIAGE RETURN LATCH BAR LATCt 
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SUBJECT� TRAIN OF PARTS FOR RELEASE OF CARRIAGE RETURN 

REFERENCE: Teletype Bulletin No. 144 page 9, Fig 26A 

The 

1. LEFT MARGIN ADJUSTING SCREW strikes the projecting arm of the 

(�' 

2. DASHPOT LEVER forcing the rear of the lever to strike the lower 
extension of the 

3. CARRIAGE RETURN LOCK BAR LATCH disengaging it from the 

4. CARRIAGE RETURN LOCK BAR, permitting the clutch members to 
engage through the medium of the 
driving clutch member compression 
spring. 

LEFT MARGIN ADJUSTING SCREW 

DASHPOT LEVER 

CARRIAGE RETURN LOCK BAR LATCH 

CARRIAGE RETURN LOCK BAR . 
( .. 

- - - - - - � - - - - - - - - - � - - - - - - - - - � - - - - - - -
NOTES� 
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Unit IV-8 
LINE FEED 

GLi\"TEPJ�L; For the Model 19 nrinter to cause the paner roll 
to rotete on the platen so as ;to allo w contir:ous nag-e ":"'I�·-" 

the line feed function is required. This aives the O"'�er�':t 
control of selecting and trans':lli tt ing the 

·
COT;'bi11ation of 

intelligence impulses to cause the selector units of all 
Drinters on the c ircu it to set un their vam'--: so thet whe.t 
the 1 ine feed function lever is all0wed t0 move forward , 
it will entf)!' the vanes. This cllows the rear arm to blnc 

the printiJig bail from. moving 811 the iA'B'T fnrward, so n o  
nrinting will o ccur . �-.. t the same time the reer extensinn o; 

the line feed functi '>n lcvt::r Y'":Jve s the nus}; bs r un into the: 

path of the func ti o n  hail blade and ss it nakes its travel 
to the rear the live feed train of "'�C rts ere set intn nnera� 
tion and the uleten is roteted to c�use the �?Per tn be 
fcGd the m.r'bc:r of lir:.es which hos been "!'"li'GVi:Ju.slv s elected 
( either one of two lines) bv the onerrtor of the particu lar 

. t •t r:r1n er u.''1.l • 
The :rear E-xtensi ;n c·f the linG fe-td function lever is 

designed with en upper and lower extension, with the line � 
eed ;;ush bar loceted 1�et;,·Je,AJ. the twa extensirms. The unpe{·' 
extension will co use the ;ush ha r t0• be ""1nved down out of · ··.· 

peth of thE. functfuon bsil bl0de c:�.:C?e Drinting beil tr'oveu 
to the rear, and keers it there until the line feed selecti 
is selected agoi�. 

"· 
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SIJ3JECT: TR.biN OF :P.:.RTS FOR LIN.E FEED FtJNCTION 

REFE�JCE: TeletY]e Bulletin No. 144 page 10, Fig. 21 

TililiN OF P.iiRTS OF LINE FEEl!> FUNCTION. 

1. 

" 
G• 

3. 

hs the line feed combination is selected, the 

}±N!!J :FEJID FLlNCTION LE� moves into engagement with the venes in 
such a manner that during its forward 
motion the 

!�INI?._�]:SD Fli'NCTION L:WVER L,9:.E':� sX'I�NSION is movod upward, causing 

b_!_NE FB:;?Jl :,.'f��-..:B.AR to move in·co tbe :p·'th of the function bail 
blede. T:1s function bail blade pushes the 
lins :t::;ed push •xor tc the :.·ear and because the 
pus!1 bnr i.s connected to the· 

4. LINE :EJ1¥£ B.A:CJ., the line f\;od bail moves. The 

5. LTI� F..e:E:C VEli.TIGJ;L LINK is o:>r;rated bv the line feed bail and in 
--·--·-·---- ... "' 

t-:.J.rn operetes the 

6. LTI-lE FEED LEVER. Con...!lecte.d to the lower arm of the line feed 
lever is the line feed verticc.l link and to t.he 
top arm is c onnected the 

7. Lll..JE _!'EED Pii'iiJL which is pulled to the rear of the machine and 
engag&s a too th on the 

8. LINE FEED .R:-. TCBET. 

NCTES: 

The rGtchet turns the platen. 

LINE FEliD l!UNCTION LEVER 

LlliE FEED FUNCTION LEVER LOWER 
Efi�NSION' 

LINR F:E.ED PUSH B� ... R 

LINE FEED B.riiL 

Lll1E FEED \lERTIC4�L LI1X 

LINE FEED LEV'ER 

LUi'E F':l1ED PJ�":�1. 

LUUJ F.DJ IUiCEET 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

(' 
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SUBJECT: RESETTING OF LINE FEED 

Reference: Teletype Bulletin No, 144 page 10, Fig 21 

As the 

1. Line Feed Function Lever is returning to its normal position 
the 

2. Upper Extension of the Line Feed Function Lever moves the 

3. Line Feed Push Bar below the path of the 

4, Function Bail Blade where it is held until line feed is 
again selected. 

LINE FEED FUNCTION LEVER 

UPPER EXTENSION OF THE LINE 
FEED FUNCTION LEVER 

LINE FEED PUSH BAR 

FUNCTION BAIL BLADE 

SUBJECT� SINGLE DOUBLE LINE FEED LEVER 

Reference: Teletype Bulletin No. 144 page 10, Fig 34 

The 

1. Single Double Line Feed Lever in its lower position allows the 

2. Line Feed Pawl to skip the first and engage the second 

3. Ratchet Tooth thereby rotating the 

4. Platen a double line space. In its upper position it 
engages the first tooth and rotates the platen one space. 

Note: 

SINGLE DOUBLE LINE FEED LEVER 

LINE FEED PAWL 

PLATEN 

A Detent Lever on the right end of the platen holds the 
platen in position between line feed operations. This 

insures EQUAL SPACING BETWEEN LINES. 
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SUBJECT& PAPER STRAIGHTENER MECHANISM 

(': REFERENCE g TELErYPE BULLETIN 144� Page 10� Fig 10. 
.. 

( 

.(> 

The Paper Straightener Rod and mechanism is to guide the paper as it 

unwinds from the roll and serves as a slack rod to prevent the paper from tearing 

during a LINE FEED operation. 

If the paper starts to feed crookedly,it will start bearing against either 

the right or left hand collars, moving the rod to either the right or left. As a 

LINE FEED is performedJ the paper pulls the rod down and the right or left rod 

extension will come down against the Rod Stop preventing further t ravel,while 

the opposite end will move all the way down, allowing that end to feed faster 

and thus the paper is straightened as it is fed around the platen. 

STRAIGHTENER ROD 
PAPER GUIDE COLLARS 
ST& IGHTENER ROD EXTEt�SION 
STili. IGHTENER ROD s·rOP 

--------------------------------------------------------------------------------------

NOTES: 
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LETTERS-FIGURES SHIFT 

GSNERAL: The }1odel 19 Printer is designed with eoa.ch typebar pallet h�ving spo<.c� 

for· ""' ch<il'acter, symbol or punctwa.tion to be located at the top an,, bottom of the 

pallet � do�s the p ... llets on a conventional typewriter. These pallet sets are 

av;�,ilable in either communications type or weather symbol type. All machines in 

this school are fitted with communications type. The principle of shifting is 

identic¥1 i n  either case. 

These pallets are constructed so that all 26 letters of the alphabet 

are in thll lower case which means that as the typebar is moved towards the 

platen , the alphabet will be nearest the bottom of the type pallet. All figures, 

symbols and punctuations are located nearest the top of the pallets. 

With this design we are able to shift the location of the platen in 

relation to the pallets so that when the platen is in its lo-west position the 

alphabet -will strik� the platen and cause a printed letter to be printed on the 

paper. To print figurefl, symbols or punctuations we cause the platen to be 

moved up (UPPER CASE) so the characters located at the top of the pallets -will 

strik� the platen and print on our paper. 

Since it is necessary to cause the platen on each printer in the 

circuit to shift from LETTERS to FIGURES, it is necessary to have a code combin-

ation of intelligence impulses that -will cause this function to take place when 

selected by the sending operator. 

The LETTERS-FIGURES function is the same as other functions in that 

-when the code combination is received, the selector unit -will cause the vanes 

to be se't up& So when the printing bail moves forward the Sftlected function 

h�"i18r movlis into tho vanes and the rear extension raises the push bar up into 

the path of the functi� bail blade. 
(continued) 
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LETTERS FIGURES SHIFT (continued) 

The Function Bail, moving to the rear operates the train of parts to accomplish 

either LETTERS (UNSHIFT) or FIGURES (SHIFT) function of tho platen. 

The SHIFT-UNSHIFT trains of parts operate in the following order: As the 
"' '  

FIGUREs (SHIFT), and LETTERS (UNSHIFT) push bioU"S are connected to the. Shift Link 
' _.,,, ·i 

the operations of both these functions are similar. The FIGURES (SHIFT) function 

lever, when selected, will position the push bar so it can be moved to the rear by 

by the Function �This action causes the Shift Link to pivot - its right 
> �: 

end moving back with the FIGURES (SHIFT) push bar. Its left end, connected 

to the LETTERS (UN SHIFT) push bar, moves forward. The Shift Lever, whose lower 

end engages the left end of the Shift Link Extension, moves the platen up to its 

shifted position by means of tho Shift Vertical Link. The LETTERS (UNSHIFT) 

function reverses tho for�going procedure. The Shift Detent holds tho platen 

assembly in the position selected. 

NOTES s 
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SUBJECT: LET'IERS Al-ID FIGtJRES FUNCTION '.ffiAIH OF ?ARTS 

Reference: Teletype Bulletin No. 144 pnge 9 Fig. 18 & 21 

As the figures combination is selected, the 

1.. _!'':gy.::-Ps Fm!.ct�i_ol.L!f-[J"eE_ moves into engagement with the v2:nes 
cc.using the 

2, Xi�":ll:S:.§.. Functio!l�r 'Sxtansion to raise the 

3, £�s���l--S..I:Q�h..::'20£ up i:rtc -:�i::.e path o:r the :function bflil blnde. 
'l'hon <�l.1c l'unction i.x:�il bl.::;.do pushGs the push 
bc-.:::· to -�- ·:o rear, tho 

4 .. Higl".t F.;!t,l of t�v· Sl1if4·_gl!-Jf '\Nill :::-�lso movo, sinco the rear of 
tho push l>m' is conn.::;ct.:;;d to it. 
Because the shift Jink is pivoted 
i:r� the center, the rit;ht one of the 
shii'� link will novo to tho roar, 
v·;ll:ne. t�ao left end moves toward the 
front of tho .rn::chir�e. The 

5.. §�ift Love,L. which engc1gad in the 

6. Sbii't L�nk E:t:tension is thus moYod so as to pull the 

7, �h1ft ...Y:::f"�tcal Lin.'k: dovm, which in turn pulls the roar of tl:o 

8,. �"'c,on C:s;&�� down and the platen up. 

___________________ ..,.. _______ _ _ _  _ 

As the letters combinot:Lcn :i.s selected, tho 
1. Letters F:.mc'sion Lever rrc;vcs into on.ge.gemont wlth the v1.nes 

cl!'l ·. • .. c:::::nsing ·the-::: · '-' 

2. Letters Function Le-v·or Sxtension to raise the 

3. letters Push Bar up into the pnth of the function bail blade. 
'Then the function bnil blade 1.ms hes the 
ryush hnr to the rear, the 

4. Left End of the Shift Link will also move s.tnce the rear o:f 
the push bar in connected to it, 
Because the shift link is pivoted 
in the center the right end of the 
shift link will .move towards the 
front of tho nachino and the left 
ond will move to the roar. The 

( Continued Next F ago} 
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5� SHIFT LlNK E.ITENSICN as poa.rt of the. shift link moves to tho r�ar and engaged 

�----

Yith it is tho 

6. SHIFT LEVER. The shift lcnr�r is pivoted in thl) center so when the� loYeP. arm -
moV'-lS to the :r{lil;;a- th• upper arm moves upward, moving tho 

7" SHJ� •• FT VERTICAL LINK up, which in turn pushes the ro2!' of thllll 

8� PLAT.EN Ci�j'_ING up, and the plo;.tcm down. 

FIGURES FUNCTIO!ll TRAlN LETTERS FUNCTION TR4TI� 

FTG\Jll.F.S FUNCTIOO LEVER 
FIGliRES FUNCTION LEVER EX'l:ENSION 
FIGURES PUSH BAR 
RIGHT END OF SHH'T LlliK 
SHift"!' LINK EXTENSICN 
SHIFT LEVER 
SHIFT VERTICAL LINK 
PLATEN CASTTI�G (DOVJN) 

LETTERS FUNCTION IEVER 
LETTERS FUNCTION LEVER EXTENSION 
LETTERS PUSH BAR 
LEFT END OF SHUT LlNK 
SHIFT LINK EXTENSION 
SHIFT LEVER 
SHIFT VERTICAL LINK 
PLATEN CASTING (UP} 

NOTE� ThG shift d•tent holds tho platen �ssembly in the selected 

( 
position., 

"-., 

l } 

,,, 
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SUBJECT: SIX'lH V.ANE 

Reference: Teletype Bulletin No. 144 :page 8 :para 5 Fig. l? & 26 

Tl1e lower end of the oxtcmsion, attached to the Sixth Vane, 

fits into the notch in the forVJard end cf the letters push bar. 

When the platon is in the figures position, the letters push br:1r 

is forwctrd and the rear edge of the Sixth Vane is moved down. 

W hen the �J:at0n is in th3 1-d:;,�. :rs post tion. t:ts re�tr edge of the 

Sixth Vime will be in its :��,,-::c :JOSi ton. V;l:en tho J.cttc3i "S" or 

"H" is sel:.:;ctod '�!'id tl1e ..... .:._:,ten is i:c. t�;e letters -�('Si tion, the 

sign:tl 'bell. '1nd. notor sto, :;:···,L::!tion levers T!Jill not ong•1ge the 

vanes becaus_; the s::.xth V:::.nc bolds thom out. 

VH th the plQten in tho I'igurss :po sition the Sixth Vnne will 

per.M.i t thG signal bell a.1d mot or stop funct ion lovers to engage 

the vanes .. 

Notes: 

- - - - ------- ---- ------- ---- - ----

Purpose of' tho SL\:'111 V.ti.NE: To prevent the solection o:f ;Signal 
lk:ll and Motor ,'3top when tl:oe platen is 
in tl!.e letters position. 
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SUBJECT: U NSHIFT ON SPACE C UTOUT LEVER 

REFERENCE: Teletype Bulletin No. 144 page 9, Fig. 22 

If desired, the printer may be adjusted to shift the platen 

to the letters position on the spacing operating. This is ac-

complished by means of the space function lever and the unshift 

on space cutout levero If the unshift on space cutout lever is 

moved out of engagement with the space function lever, the space 

function lever extension will move upward on spacing operation 

and raise the letters push bar into the path of the function 

bail blade. The platen will then be shifted to the "LETTERS" 

position, as previously described on page 34 and 35 of Study 

Guide No. 1. 

Add{ti�nal
-N�tes-(If-d;sir;d)----------------

Page 112 



D 

c 

I I 
.:- ·--·-·- ····· " 

/ 



( ' 

( 

J",' ! 
""' 

UNIT IV-10 

IillYBO.iillD LOCK MECHANISL:i 

GEi:iJFl1i->.L : The keyboard loci\: mechanism is a function of the �c1ode l 19 

teletype vJhich gives the sending operator control over the machines 

on the circuit to the extent that he can disable all keyboards on the 

circuit so no one vdll accidentally int3rrupt his transmission while 

he is sendin[� This is a dunction that is accomplished thru the use 

of the univ ': rsal and blank f unction le:itArs. It does not have a 

snecific function ls-ve:r as othsr :"unctions that c:.'B have studied 

such as carriBJ'O ::::-ebrn and signal bell . The feature of disabling 

the keyboards is accom:plished by Deing able thru mechanical 

mechanisms to nove the 3FRD/EECErJT::j'3S?'_J( IillY located on the base 

unit down to the receive position. 

This opern.;�ion is accomiJlisheJ by the sending operator, sending 

t·wo blar.J;: ccc1e c::;mbinations in succession. There are no :pro-

visions for a distant operator to reset this send rec eive break 

ke:' back to the send :position, thus it would hardly be r.ecossary, 

for befo::.·e the operator of t.Cl8 machines can h'ansmi t he will be 

required to reset his own inachine before he can cause '.:is keyboard 

to operate. 

NOTE: Every operation of the printer moves the univ ersal function 
lever, and its exte�sion moves the rigLt arm of the T lever 
down. This causes the top of the T lever, the pivot of the 
irrcermediate lever, and the reset lever to be moved to the 
right. The lower e:1d of the intermediate lever is thus kept 
out of the path of the blar"--� function lever extension. 

When the bla�� function lever is selected by sett ing up an all 

spacing or no current combination, its extension roves downward at 
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KEYBOARD IDCK lVIECF...MTISM ( continued) 

about the same time as the universal function lever. However, 

because the spring on the blank function lever is considerably stronger 

than the spring on the universal function lever, the left arm of the 

T lever will be moved down. The upper part of the T lever, the 

intermediate lever pivot, and the reset lever all move to the left. 

The lower end of the intermediate lever then moves against the side 

of the blank function lever extension when this lever is in its low 

position. .At the end of the operating cycly, when the blank f'unction 

lever extension moves upward it permits the lower end of the inter­

mediate lever to swing beneath it. If another blank selection is now 

made, the intermediate lever is pulled downward, the reset lever i s  

moved against the upper contact lever which releases the upper contact 

lever. The spring on the upper c ontact lever then moves its extension 

against the contact s�rings which close the keyboard short-circuiting 

contacts thereby moving the send-receive-lever to its low position. 

If only one blank signal is received and is followed by a space 

or a character, the keyboard will not be locked out. 
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Sti'BJECT: KEYBOARD LOCKOUT 

Reference: Teletype Bulletin No. 144 page 12, Fig. 24 & 25 

On every printing and spacing operation the 

1. Universal Function Lever moves against the vanes and the 

2. Universal Function Lever Front Extension moves the 

3. Right Arm of the "T" Lever down. This causes the top of the "T'' 
lever, which is the nivot �oint of the 

4. Intermediate Lever, and the 

5. Reset Lever to be moved to the right. The upper part of the 
intermediate lever is moved against the 

6. Stop Bracket and the lower end, or "toe", of the intermediate 
lever will move to the right. Thus keeping out of 
the path of the blank fUnction lever extension. 

FIRST BlANK OPERATION 

( 
When the blank combination is selected, the 

(, I 

1. Blank Function lever moves into engagement with the vanes and the 

2. Blank Function Lever Extension moves the 

3. Left Arm of the "T" Lever down. The top of the 11T" lever. Which 
is the pivot point of the 

4. Intermediate Lever and the 

5. Reset Lever will be moved to the left. The upper part of the 
intermediate lever is pulled against the 

6. Stop Bracket by its spring and the lower end, or "toe", of the 
intermediate lever will be moved to the lett against 
the side of the blank function lever extension. As 
the printing bail moves the function levers to the 
rear (normal position), the "toe" of the inter­
mediate lever will swing beneath the blank function 
lever extension. 

(Cont'd} 
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SUBJECT: KEYBO.ARD LOCKOUT ( Continued ) 

SI'.:COND BLAI'1K OPERATION 

Vrnen the blank key is depressed the second time, the 

1. BlaPk Function Lever will enter the vanes, the 

2. Blank Function Lever F�tension will depress the 

3. Intermediate Lever, which is now under its for'tmrd extension, 
and will pull down on the 

4. Reset Lever, whicn will push the 

5. l!J2ner Contact__� dovm ( tnrough the medium of the UP"'er 
adjusting screw ) so that the 

6. SRB Contacts 3 & 4 will be allowed to close. 'When contacts 
3 & 4 are c losed the keyboard is inoperative 

- - - - - - - - � 

The purpose of the Irn:YBO.AHD LOOKOUT FUNCTION? is to lock out 

all key boards on the circuit while you are sending a m essage. 

Each operator must put his O'INn keyboard back in operatiou. In 

o rder to put the keyboard in operation again, each operator will 

have to place the send-receive-break key back to the send position. 

This will open contacts 3 and 4 each keyboard is back in the 

circuit again. 

Notes: P .AGE 117 
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UNIT TV-11 

l.iOTOR STOP 

GENERAL: Motor Stop is a function of the l\Jodel 19 Teletype which is th 

same in general , as the signal bell function in that the machine must 

be in upper case and then the designated code combination is selected 

to cause the motor stop f�.;.nction lever to enter the vanes. Motor Stop 

can be accomplished o:; ei thAr the electrical motor stop method, or by 

the mechanical notor stop method. Here in the Teletype maintem=mce 

school only the mechanical motor stop will be taught, which utilizes 

the code combination of the letter •iw'. By the operator placing 

all the machines on his circuit in the upper case , which allows the 

sixth vane to be positioned properly, then transm.i tts the letter t!Ha 

code combination, his machine and all others in the circuit will then 

operate the mechanical function motor stop train of parts to cause 

all the printer motor circuits to open and the machines will remain 

in an inoperative condition until such time the circuit is needed 

by any operator. 

For any O¥erator to olace the machines of a circuit into operation 

he may do so by operating th e. send..Receive-Break key to the break 

position which breaks the line circuit causing the mechanical releasing 

of the motor stop mechani sm , allowing the motor circuit to close 

starting all the motors and then the circuit is ready for receiving 

traffic. 

VJhen the motor stop function lever is moved fortt.rard into its 

selected position in the vanes, its lower rear extensionxasises 

the motor stop lever. 
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UNIT IV-11 

MO'roR STOP (Continued) 

This latches the inner motor stop pawl onto the thick part of its latch 

on the armature extension. Simultaneously, the front extension of the 

motor stop function le-ver closes the left-hand motor contacts, and, as 

tl:e rePr extension ol' tile rnotor stop contact lever moves up, the front 

exte·:Jsion noves down 2.gair.st the tension of its snri.ng. This opens the 

right�-l:.and m.otor s�op col::.t'lcts. As both pairs of contacts are wired 

in mult]_ple, the mutJr ·,'/ill not stop until the motor stop function 

lever is restored to its no�al position and the left-hand contacts 

open� These contacts hold the motor circuit colsed until the receiving 

ca� sleeve comes to rest, which insures the disengagement of the main 

shaft clutch before the motor stops. In order 

to start the m otors again, the line must be opened for a short interval 

by depressing the break lever. This moves the upper contact lever 

extension against the line contact insulator. The line is opened, the 

selector armature extension is moved downward by the armature spring, 

and the upper end of the 1notor stop lever, having moved forward a 

slight distance, is agai!l stopped when its outer pawl catches the cut-

away portion of the motor stop pawl latch. 

When the line is closed again, the armature moves to its operated 

position, the outer motor stop pawl unlatches the armature extension, 

and the motor stop �unction lever returns to its normal position. 

The extension on the lc�er portion of the motor stop �unction lever, 

VIhich has been holding the motor sto:p contact lever away from the 

right-hand motor stop contacts, will now permit the spring to move the 

�ront extension of the motor stop lever upwards, closing the motor stop 
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UNIT IV-11 

MOTOR STOP ( Continued ) 

cont�cts� 

::::t should be ncted. that when the motor stop function is operated, 

tl1o :�s};bog_rd short .. c:;.rcui-i:;ing contacts are closed and the keyboard 

X""'�u;.;;:;:ission is lc:;bG. •)l.:.tic To do this, the forward end of the motor 

stcr:' f'v.1ct:i.on le7Eol" rcNGE' downward against the lower screw on the 

re:".e·:� l:wer. 'I'his :�<'-v3r, in turn, moves the contact onerating lever 

as d·,�·cr:lbed under ·''Sen<l-Recei ve-Break Mechanism." to the received 

positiono Immediately after the motor stop function has been set up 

and before the motor has stopped, should the line be accidentially 

opened, it would be im:possibl9 to operate the mechanical motor control. 

The magnet armature 1.vould be released, the selector cam cylinder wo uld 

revolve beyond its sto:_:;�c.li.ng point, the armature locking lever might 

come to rest in an inc:.e'-'lt in its cam, and the armature extension could 

not respond to the next o�en line interval. The motor stop release 

lever is provided to prev ent such a condition by making it impossible 

for the motor stop p::JJ_;_ latch to be engaged by the pawl. When the 

locking lever falls intJ an indent in its cam, its spring brings its 

lower extension against the stud on the release lever. This shifts 

the upper end of the Jtctor stop release lever and holds its eccentric 

against the lower par-� of the outer motor stop pawl, preventing it 

from latching under the motor stop pawl latch. Thus the motor stop will 

not be permitted to function and the motor will continue to rotate. 
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ST.i"BJEC T: TRAIN OF PARTS FOR IJOTQR S'IDP 

Reference: Teletype Bulletin No. 144 page 13 & 14 

As the rnotor stop combination is selected, the 

1. lvictor Stop Function Lever moves into engagement with the vanes 
causing the 

2. Motor Stop Function Lever Front Extension to come down and 
close the 

3. Left hand motor stop contacts. At the same time the motor stop 
function lever front extension moves the lower adjusting screw 
down forcing the 

4. Reset Lever dorm locking out all keyboards on the circuit. 
{B) 

The 

1. Motor Stop Function Lever enters the vanes causing the 

2. Motor Stop Function Lever Rear Extension to raise the 

3. Motor Stop Lever, the front extension of which raises the 

4. r'Iotor Stop Contact Lever causing its front extensio_n to move 
down against the tension of its spring. This allows the 

5. Right Hand �.totor Stop Contacts to open. This condition will 
remain as lor� as the motor stop pawls stay latched. 

(C) 

1. Motor Stop Function Lever enters the vanes causing the 

2. �·iotor Stop Function Lever Rear Extension to raise the lower 

3. lilotor Stop Lever, which in turn moves the 

4. Inner Motor Stop Pawl so that it latches at the thick portion of the 

5. Motor Stop Pawl Latch on the armature extension. Because the 

stop impulse is a marking impulse, the inner pawl will remain 

latched until such time as the circuit is broken. 
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SUBJECT: 'IRAIN OF PAR 'IS FOR MO'IDR STOP 

REJ:vl:EMBER: At this point the inner motor stop pawl is latched on 

the motor stop pawl latch, thus the right hand motor stop contacts 

are open, the function lever is out of the vanes thus the left 

hand motor stop contacts are open. Since the right and left motor 

stop contacts are open, the motor circuit is onen and the motor vrlll 

not run. 

SUBJECT: MOTOR STOP :f(-r;;L:F:ASE IEVF.�R 

Referance: Teletyne DUlletin No. 144 Page 13 and 14, Fig. 26. 

M OTOR STOP RElEASE LEVER 

L�ediately after the motor stop function has b3en set up and 

�efore the motor has stopped, should the line be accidentally 

(' opened, it would be impossible to operate the mechanical motor 
control. The magnet armature would be released, the selector 

(l 

cam cylinder would revolve beyond its stonning point, the armature 
locking lever might come to rest in an indent in its cam, and 

the armature extension could not respond to the next open line 
interval. The motor stop release lever is provided to prevent such 

a condition by making impossible for the motor stop pawl latch 
to be engaged by the pawl, as follows: 

When the - -

1. Locking Lever falls into an indent in its cam, its spring brings 
its lower extension against the 

2. Release Lever Stud. This moves the upper end of the 

3. �1otor Stop RElease Lever for�vard, and holds its eccentric 
against the lower part of the 

4. Outer 1'1otor Stop Pawl. preventing it from latching the 

5. Motor Stop Pawl Latch. Thus, the motor stop will not be 
nermitted to function and the motor will continue to rotate. 
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(''' SUBJECT: REG-30 RECTIFIER POWER UNIT 

(" 

� 

GEI\TER;�: 'Ihe l?-�3-·50 is designed to :provide fil tel'ed DC sui table 
for operation or teletype circuits and to nrovide proper AC voltagE 
for series wound governed motors, when connected to AC sources 
of various voltages and frequencies$ 

Il'J:PUT 8 steps of AC input voltage: 
95,. 105t 115, 125, 190, 210, 230, or 250 volts. 
4 steps of i nput frequency� 
25, 40, 50 or 60 cycle, single phaseo 

OUTPUT: DC rated at o� J...m.peres (�00 MA) at 120 volts .. 

Pc,.'T"n TTh� llfl _..:...::..!'t �-!� . ..:.� ... 

AC at suitable volte,ze to operate 3 series wound 
governed mo·cors at fre quenc:i es of 25, 40, 50 or 
60 cycles, 
The no load voltages will not exceed l30v DC 

Oonsists essentially of the follo�nng: 

1. AUT0-TRLNSFORf.:IER·· takes any of the input values from 95 
to 250V / .. C and gives correct value for J�C output r for heating 
tube filaments and to be changed into DCo 
2. PLATE TR!�NSFO�ffiR - takes 11C from the auto-transfomer and 
steps it up to 400 VAG to be changed into DC by the tubes 
3. RECTIFIER TUBES, grid controlled, 2 each.. Tnese are mercury 
vapor rectifier tubes� type 323 .. t .. , connected as a ?ull WEve 
rectifier. 
4 o VOLTJ .. GE ST..t..NDJ�RD l:..IiiD 1Jv1PLIFIER TUBE., Tthese control the 
grld current to rectifier tubes. Keeps the voltage up to 120 
volts whe n there is a load on the rectifier. Prevents voltage 
from getting above 130 volts When there is no loado 
5. DC OUTPUT FILTER- Filter the output so there is no ripple 
or pulses. 
6. RF FILTERS� 

CO:t-ITROL ld\TD i�JUS'J!lfEJ.ITTo 

l.tc DOUBLE POLE POVr'ER SWITCH - a double pole ON-QFF switch which 
C'pens both ltVi res coming to the REC-·30 when turned off, eliminating 
any connection to all the power source. 
2. INFLTT FUSETRON - a 10 l'.mp fusetron at the lower portion or 
the main terminal panel. imy overload or short in the rectirie r  
will cause it t o  burn out and all circuits in the rectifier 
will have no power.,. 
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3., PLJ.TE TRf�NSFORMER FUSE - a 3 Amp fuse in the oiroui t going 
to the pla te transformer from the auto-trans former. J�y s hort . 
or overload in the rectifying section wlll burn out this fuse 
end all DC output wi ll be lo st� 
4 • .AC TNPUT LB: ... Ds i�VD TAPS - to adjust f'or the input voltage, 
put the flexible lead at the lef't o f  the main terminal penel 
onto the tap which is marked with t he voltage which is most; 
nearly the sane as your cvail�ble AC.,. 
5o FRE�UEFCY INPUT LEkDS LND Ti;PS - any rec tif'ier cannot 
change the frequency of the input .t"iC. 1/'ve are t::, ctually varying 
the AC voltage output so tt.ct i s will be the correct value t o  
run our s eries gml�:;:::-ned r�otors 8t the available frequency. 
The lower f'requency requires a l ower voltage to run a series 
wound motor. 

70 volts for 25 cycles 
85 volts for 40 cycle s 

105 volts for 50 cycles 
11.5·-120 volts for 60 cycles . 

oo DC OUTPUT :.DJ""JST.i\ffiNT - DC is adjusted by means of the 
potentiometer lo ca ted between the fuses on the me.in te rminal 
pan eL , C onnect a 60 watt, 120 volt lamp in series with a 
suitable millierr:meter acros s the DC output of the REC-30 and 
adjust the potentioneter until tl;le meter reads 500 Hl.a 
7., TDCE DELAY REIA7 (BI-N!ET.i.!) �, to prevent da:m.a.ge to the 
mercury vsper rect:L'ier tubes, it 1 s necessary thst the fila"llen· 
be h ea ted at least 2J s econds before putting on the plate ldeQ. 
The bi-metal strips begin hea ting as soon as the REC-30 is 
turned on� After 20 to 60 seconds, t hev should be heated 
enoug� to bend do�m and complete the circuit p utting the 
load on the plate cir cuit . Then DC will be avail.�ble. 

Also, it is d es irable that you do not get ilG oupput until 
after yo u g et DC output , so the bimetal relay also controls 
the circuit for : .. c output.. This b i-meta l relay is c ontroll ing 
contacts which should close the plate circuit after the 
rectifier tubes are heeted end then close the output AC circuit . 
Wnen this happens , the circuit that heats the bi-metal strips 
will open. 
----------------------�-------- ----------- ---- ---- ----�--� 

Notes--
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GENERAL DESCRIPTION OF RANGE SPREAD. 

The outboard side of the rangefinder frame is marked with a scale 
reading from 0 to 120. On this scale rests an index arm which can 
be moved to any position on this scale by: 

l. Loosening the thumb screw. 
2. Setting the index arm. 
3. Tightening the thumb screw. 

On a properly adjusted machine, and when receiving a perfect 
(undistorted) signal, it should be possible to print perfect copy 
(without garbles) with the index arm moved over a full 80 pointS 
on the range scale. The ideal range spread is regarded as 15 to 95, 
although a spread of from, for example, 20 to 100 or 10 to 90 is 
also acceptable, provided a full 80 points of range spread is 
obtainable. 

LOSS OF RANGE 

One major cause of loss of range, (a range spread of less than 
80 points) can be traced to mechanical maladjustments, poor lubrication, 
or dirt� primarily in the rangefinder, selector unit or related parts 
of our own machine. 

Another 
wrong with 

L 
2. 

major cause of loss of range is due to 
the incoming signal) distortion. This 
The distant station may be sending out 
The line circuit may be qistorting the 
distant station. 

GENERAL DESCRIPTION OF SIGNAL DISTORTION. 
Distortion is usuall 

between the time it is transmitte 

(something being 
may be caused by: 
an imperfect signal. 
signal from the 

If a perfect signal is being transmitted to the line by the 
distant station, and we are not receiving a perfect signal from 
the line, it is obvious that the line circuit is responsible for,, 
distorting the signal. Although distortion may be present in any 
line, usually it increases with the length of the line. In a short 
line, it may be so small that we cannot detect it. In a longer �ine, 
it may be so great as to entirely prevent us from receiving a us�ble 
signal, without recourse to a LINE RELAY to regenerate an undistbrted 
signaL 

Note: It is not our purpose here to attempt a complete 
understanding of the may types, causes or effects of 
distortion. For further reference, the publication 
NAVSHIPS 900.031 (Advanced Base Teletype Installation 
and Maintenance Practices) contains an excellent 
discussion of the subject. 
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OPTIMUM SETTING FOR THE RANGEFINDER 

It is obvious that the best s etting for the rangefind er 

index arm is one that will allow the machine to -p rint a good 
COP"Y� regaTC.less of the manner in which distortion is reducing 
the range spread., 

This setting is called the (optimum setting) meaning: 
(The bes-c.: average setting)e It is determined as follows: 

lo :Find the upper a::1d lower limit s of your xang e � 
Exam:)J.e� 25 to :ns 

Sa Add lhese two figures6 
ExampJ..e � 25 1)1UEJ- 95 equals 120. 

3. Devide the :r.roduct by tiNO< 
Example� L�·:J devided by 2 equstls 60. 

The 0-otimum set-r:::�g !'or the index arm woul d  be 60. 

RANGEFINDER ..:WTION 
\Vehav·e-a�Iready learned how the start impulse actuates the 

l.'fll.:.P'f-1fi.n:1f'.r train of parts, relec. sing the stop 8:-m of the 
sel ector cam s leeve9 a.:1d permitting the sleeve to make one 
complete revolutionc At the end of this revoluti on , the 
stop arm is held by the stop lever, since the t;ripoff 
ecce.:1t�ic is no longer depressing the txip latch plunder, 
due to the reception of the stop impul se . 

EFJ:i:ECT OF FO\TirG THE Rf:�.�TGE FINDER INDEX AR!I/T 
--·-.--........ �_, _____ _ 

Moving the range finder index arm actually changes the poin' 
at which the stop lever 1nill catch 8nd hold the stop arm o f  the 
selector cam sleeve r the dura t ion of the stop impulse.. i.Vhen the 
start impulse relo8ses the stop arm, the selector cam sleeve 
must travel a. cert<:dn di st o. n ce before the first selector cron 
strikes the first selector lever. 

If the index arm is moved toward the Low side of the scale 
the stop lever will be moved to the rear, and stop the rotation 
of the sel ector can sleeve Later , thus decreasing the d i st ance 
the 1st selec t or cem t ra v el s before it st rikes the the 1st 
selector lever;, 

In the above case, we decreased the distence and the time 
betWE>en the beginning of the start impulse and the nositioning 
of the lst sword o 

Now i f  we move the index a.rm to the High side of the scale 
the stop l ever wi ll be moved to the frontr and st op the rotation 
of the selector cam s leeve Soone r, thus increasing the distance 
the 1st selector cam travels before it strikes the lst 
selecto r . 

Page 129 



( 

( 

�,J 

RANGEFINDER (can't) 

I9-. this case we increased the distance and the time between 
the ·ti'eginnd.ng of the start impulse and the positioning of the 

� �\ 

1st sword. 

SWORD POSITIONING TIME 

Each sword must be positioned during its respective 
intelligence impulse. With a perfect signal each intelligence 
impulse is 22 m/s long. Due to the mechanical motion involved, 
it1 takes 4.4 m/s to position each swordo 

1. 22 m/s represents 100% of the available time. 

2. 4.4 m/s or 20% of this time must be used to position 
the sword. 

3. 17.6 m/s or 80% of the available time is left over. 

This 80% excess available time allows us to change the 
positioning time of the swords by moving the rangefinder index 
arm. This 80% is directly cbnvertible to the 80 points of 
range spread required. 

Notes: 
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Ranget'inder · 

Index ann. 

* This time n:Py be 
increased or 
dec1-eased by movi ng 
the rangefinder i ndex 

time 
__ _ 

am. 

0 15 55 95 120 
Rangefinder scale 

Diagram �f- the letter "Y" with a r>erfeet signal . The shaded 
portlons represent the sv.rord positioning time. NOTE that: 
a. Eech positioning time oc curs in the exact cente r cf each 

intelligence imnulse because the rangefinder in dex arm 
is set in the exac t center cf the perfect range, 15 t o  95. 

b. In this case the first sword-is p ositioned exactly 30.8 
1��/S after the beginning of the start impulse .. 

c. The five p ositioning times are always exac tly 22 M/S 
apa:rt 01.18 tA ·t>h<) Si;A.Ol r;.Q' (1;!:' +.hn .-..o1 "'"' .... "">7' �p,m� on .... ... .c-,t­
sleeve. 

d. If the index ann is moved toward the low side of the 
scale the swords will all be positioned earl ier during 
their respec tive imuulses. 

e. We cannot
� 

move the �ndex arm below 15 o r  above 95-..on the 
range sc al e  without mo ving each positioning time out of 
its allotted impulse and cause the ma chine to garble . 

HOWEVER� 
v\'E CAN VOVE TB:E I1TDEX APJ� OilER A FULL 80 POI!\fTS OF R",NGE t.:riD 
STILL CO:PY THE INCOMING SIGN.\.L 1/\'TTHOUT G!�RBLES Ilt THE SIGR� L 
IS PERFECT i.ND OUR lifl�CHINE PROPERLY ADJlJSTED. 

EFFECT OF BIAS DISTORTION. 
If all the SPi' .. CE impulses in the above diagram were made 

longer by ab out 4.4 M?S and the MAPJa:NG impulses reduced a 
like amou..'Tlt, we would have a condition knm·vn as "SPACING 
BIAsn disto rtion . We could move our index arm below about 
35 on the range scale but the machine would �orble. 

If all t he l'L!i.RK impulses in the diagram were made lcnger 
by ab out 4o4 M?S and the SPACE impulses reduced a lir"" amount 
we have "MARKING BIAS" distorti on . V-le could :a�·c mo"Ve th�-.7 
arm above '75 on the rangefinder and �;lve t:he m.ach.tt..:Le s·iJill' 
copy. 

MARKING BIAS CJ' .. USES US TO LOSE THE HIGH SIDE RANGE 
SP!�CING Bit�S Ci.USES US TO LOSE THE LOW SIDE RANGE 

Ot our 22 MIS impulse., 20% has been lost, heno� 201(. 
dist.ortion t PI present., 

· 
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i..N EXf-ill'!PLE OF MliPZING BIAS DISTORTION 
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Showing 20% distortion6 Notice that the machine will NOT 
copy above '75 on the r�mge scale. M.ARKING inpulses have been 
lengthened and SPACING impulses hnve been shortened. 
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I Range f'ind e r \Windex Arm 
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Rengefinder Scale ·· 

AN EXAMPLE OF SPACTIJG BIAS DISTORTION 

120 

5th INT 
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•:;.-��z� 
� '!'"'' 

::§: .... . I•;�; 
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;:;: ··r .. -
,:::::: 

Showing 20% distortion. Notice that the machine vdll NOT 
copy be low 35 on the range scale. The SPACING impulses have 
been lengthened and the 1�\RKING impulses have been shortened. 
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Std I:Fn:OTS OF DI�£!k"t�Q� . · 

. Fr�quently, when receiving a .  signal with mode rat'") d3.$tort�on·, we will f'ind. that the distort!ion will ettec+. 
the r!Ulge spread in tr d�f'inite manner� 

For t:�:xam:p J..e : 
l• ·1!J.e OIPEH lilrli t. ot :.be range may b-3 reduced t;r 3C p :;in (Ret:·\ ge 1. :: to es ) 
e . """' ·r 01.utl""';· ... im1t 0 ..,., ''"' " 'e< ., �, �� , • .., ••• ' • .., •• ,,, 1 " . d .,. .. . <'>�.) i .. ..... .. ·.p,�e .. ..� n&.- .... ·'· .· - ...... ··:• : .  f.., .. �:>:; l-J..�y :, .� -· ·· ..... ..... , .• 3 •. y ;·,.\:] po 1':1. 

( F.euge 3:.5 to 95) 
3. Eot4 �Jtti;::� of· the r·ange m!ly bo �dv.'H�d by 16 'POints. (Range 30 'to SO) 

-----�----·------�--------------·--------- � ·---------·--�---

al,!! ·nElJ�TIO�TSHlF (1F 80 P.O!Wrs OF Rl'4NaE 'AND 'nJ! ,S1GNAL . 

. When an, impulse o � signe:l ls pe ]."feet, the range o t 
the Jnrpulse 'is 100 percent, eqttalli;n� 0 to 1.00 on the range 
t!ttde;. Since tll.e. ide$1 '!1'os1 t�Qn; tor the selecti!ai in�er-:ral 
t• th� CEN'J!Ell of' the 'tmpulse, tlie' ra�ge ':fineler a$ should 
be set on 50. The. seleC.ting m&cheni$111 must use 4.4 mflliser 
or 20 pereect of the itn:pulse �nd sinqe the range tinder is 
aet on 50� the 20 pe1,"oent will cotne from the exact center o� 
the impulse and leave a total of eo -percent, 40 percent on 

. eec)\ side. Thel'etore the· range tinder can be mo'V'ed 40 poin· 
ea()h, wai 

·
tq.thout -:r.ecein_ n,g a wren& impul$et r.esu.lting··· in a 

range ot 10 to. �.o (50 m'-nus 40, 50 pl:.l.is 4P ,, or. eo point·s. 
' 'I'c ta$a•ure net .effeot ot all ld.nda ot s17&temat1c 

di. '.t��t�o_�_n.-· po·s_-.it
.
ion·,ot rec_e_ ived _sigt>.als1 .the range

. 
til1.fir. 

arm. fJJ ff,rs' lf10Ved in one �irecti� until errors: appe�u.· in 
the copy· aaa then moved back slowl7 until __ these errnrs are 
elimin�ted. Similarly, the ranget'inde;r' em is tn.oved t� the 
mu� di$t&nce in the opposite dirE;otion. Thefle two .seal 
reaata;s t,�en give· the operatins margin of siguals under te 
On i>,��teet signals the n+ergin would be from 10 to 90., SQ po 
but nth either .MAI\KING or SPACING bias this margin would n 
�e sc great. With l.U .. EKING bias the HIGH "Part or tbe tange 
would be affected, and when SPACING bia is present, the LOW 
part would be affected. 
-----�--��-·-���-------·�-�·�--·�-�--------�·�� - --�--�----� 

NOT!s:: 
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RIB30N FEED 

R�F: Te let ype Bulletin NO. 144 Pg. 7, Fi�. 14 

General: The ribbon feeding operation in the model 19 teletype is for the 
purpose of c ausing the ribbon to be continuously m.ove in front of the type 
pallets, which cau ses tho printed copy to be printed legible� Ribbon feed 
is accco.mplished on the rearward travel oi' the printing bail . 

RIBBON FEED Ti'..AJl\f QJ:.i' :? .A:f'IS 

The 

1. Nothc e d  Extensio:::l o:' the Pu.l2. 3e..r 3ai 1 Plunn:Ar has one end of 

2. Ribbon Feed Le,;·er e:::,··:aged il1 ts slot. The other end of the ribbon 
::r:3d le.··::r s atta,�hed to the castins oi' the type 

bl' ca:::::•rir.ii;'3. c;�nnGcted in tbe middle of the ribbon 
�c.:ed lr/tler iB tl1e 

3. Ribbon Feed Pavd, wLich, on the forward .motion of the nrinting bail, 
ride s mrer and encages a tooth on the 

4. Ribbon Feed Ratchet. '11 hen on the rearwar d movement of t he printing 
bail, the pa\'rl advances the l�i bbon f�3ed ratchet 
one tooth as it turns. �Jounted on the se_rne 
shaft as the ratchet is the 

5. Ribb on F eed Ratche t Gear, which will also· turn . It is meshed with 
and turns the 

s. Ribbon Feed Sh�ft Gear, v;hich is mounted on the 

7. Ribbon Feed Shaft. UoJinted on it arc the 

e. Ribbon Feed Shaft Bevel G· ears that mesh with t he 

9. Vertical Ribbon Fe3d Shaft Bevel �3ar. These cause the 

10. Vertical Ribbo:r...:Feed Shaft to rotate. This shaft rotates the 

11. VA-.:-tiael Ribbon Feed Shaft Spur Gear. These mesh with t he 

" 12. Ribbon Spool Shaft Spur Gear causing the 
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(RIBBON FEED CON'T) 

13. RIBBON SPOOL SHAFT to rotate. Mounted on the spool shaft is the 

14. RIBBON SPOOL which will also rotate, This action advances the 

ribbon. 

RIBBON FEED TRAIN OF PARTS 

NOTCHED EXTENSION OF THE PULL BAR BAIL PLUNGER 

RIBBON FEED LEVER 

RIBBON FEED PAWL 

RIBBON FEED RATCHET 

RIBBON FEED RATCHET GEAR 

RIBBON FEED SHAFT GEAR 

RIBBON FEED SHAFT 

RIBBON FEED SHAFT BEVEL GEAR 

VERTICAL RIBBON FEED SHAFT BEVEL GEAR 

VERTICAL RIBBON FEED SHAFT 

VERTICAL RIBBON FEED SHAFT SPUR GEAR 

RIBBON SPOOL SHAFT SPUR GEAR 

RIBBON SPOOL SHAFT 

RIBBON SPOOL 

Notes: 
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�� ,, SUBJ"lCT: RIBBON REVERSE TR! .. TN OF PARTS 

Re fe rence: Teletype bulletin No. 144 page ?, Fig 15 

RIBBot� REVERSE TRl .. IN OF Pl�RTSo 

The eyelet in the ribbon engages the ---

1. Ribbon Reverse Arm, which is secured to and t urn s the 

2c Ribbon Reverse Shaft. Secured to the bottom of this shaft is 

3. Ribbon Reverse Shaft Link, which actuates the 

4. Ribbon Reverse P8.wl Link, which moves the 

5. Ribbon Reverse Pr:1wl, into the path of the 

6. Ribbon r everse Bail, On the rear��rd motion of the ribbon 
reverse bail it engages the ribbon 
reverse pawl end pulls it to the rea:r 
which in turn causes the 

?. Ribbon Reverse Lever, to move the ribbon feed shaft bevel ge8r 

(, 
into engagement with the opposit e vertic 

0 ribbon feed shaft bevel gear. 

�·· 
'� 

R-E-M-E-]lf-B-·E-R-r The ribbon feed shaft is held to the right or 
left by the ribbon f eed shaft detent and roller� 

RIB "SON ILlnTERSE Jd:�,� 

RIBBON filiVERSE SHLFT 

RIEPON REVERSE SFr�FT LINK 

RIBDON REVER8E L"f:WL LIT\lK 

RIBBON REVERSE PLWL 

RIB:SOl\T REVERSE B/.IL 

RIBBON REVERSE LEVER 

ij'otes� 

---------------------�----�--------------------��---�--�------
� 
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SUBJECT: 

Reference: 

RIBBON OSCILLi\TOR TFJ!.IN OF PJ•RTS 

Teletype Bulletin No 144 Pg. ?, Fig 16 

RIBBON OSCILLATOR TR'i.TN OF PARTS. 

The - -

1. Pull Bar Bail Plunger Left Arm, on it's rearward movement 
strikes the 

2. Ribbo!l (lscillator Extension,. which in turn pulls the 

3. Ribb�n Oscillator, down against the tension of the 

4.. Ribbon Oscillator Sp:lrel Spring, Connected to t he ribbon 
o scillntor is the 

5. Ribbon Carrier, which pulls the ribbon below the line of print. 

PULL B.'�R B/,IL PLUNGER LEFT li.R1'l 

P.IBBON OSCILLLTOR EXTENSION 

RIBBON OSCILLLTOR 

RIBBON OSCILlJ>.TOR SPIW..L SPRING 

FuBBOI\T C.t,RRIER 

P�U-R-P-0-S-E of the ribbon osci llator is to move the ribbon b elow 
the line of print when the machine is in its normal 
nosition. 

----�---------- -----------------------------------------------�� 

SUB.TEC T: RIBBON LOCKOUT 

Reference: Teletype Bulletin No . 144 page?, Fig. 11 

Tje Ribbon Lockout Bar is manually operated. Vfuen the ribbon 
lockout bar is moved to the left, the ri bbon lockout bar extens ion 
rides over the ribbon oscillator extt!lnbion, 'holding it db1m. · This 
prevents the ribbon oscillator P-pt�al spring from reieing the 
ribbon carrier during the forward motion of the printing bail. 
The purpose of the ribbon lockout is to make it possible to cut 
stencils on your printer. 

Note: Because the ribbon shift lever spring holds the ribbon 
shift lever roller against the slide bar on the platen 
assembly, the ribbon is moved up when the platen shifts 
to the figures position. 

Page 139 
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JOB SHEET NO. 1 

SUBJECT: ADJUS�•�S 
REF: TELETYPE BUlLETIN NO. l38B 

'mE TYPEBAR CARRIAGE INTRODUCTORY ADJUSTMENT 

l. PLUNGER GUIDE ROLLER BRACKET 
Page 1•4, Para 3 and 5, Fig 2 

2. PLUNGER ROLLER ECCENTRIC MOUNTING STUD 
PAge 1-4, Para 6, Fig 2 

3. PULL BAR G1JIDE 
Page 1-4, P�:,rs: 9, Fig 5 

4. CODE BAR BELL CRANKS 
Pege 1-28, Para 153, Fig 62 

Adjustments 1 through 4 are familiarizing adjustments 
to acquaint the student with the proper use of tools and 
guages, and to read end interpret directions from the manual. 
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JOB SEEET NO. 2 

5. RnlOVE AND DISASSJ!MBLE MAIN SHAFT. 

CAUTION: DO NOT wash parts in sol vent that 
have felt washers or wicks inside • 

6 b REASSEMBLE MAIN SHAFT 
Teletype Bulletin No. 144,Page 3,Fig 35 

7. INSTALL AND ADJUST MAIN SHAFT 
Page 1-9, Para 39 

8. MAIN SP...AFT CLUTCH THROWOUT LEVER 
Page 1-9, Para 40, Fig 20 

9. SPACING SHAFT LOWER BEARING BRA.C'KET 
Page 1-10, Para 43, Fig 22 

10 • PRINTING BAIL ADJUSTMENT 
Page 1-10, Para 45, Fig 2S · 

11. FUNCTION LEVER BAIL 

Pcge 1-10, Pora 46, Fig 24 and 25 

12. BLOCKING l?LA T.E 
�bge 1-10, Para 47, F1g 24 

13. SIXTH V/�NE 
Page 1-11, Para 50, Fig 25 

14. SELECTOR VANES 
Page 1-12, Para 51, Fig 25 

15. PRINTING BAIL SPRING TENSION 

Page 1-12, Para 53, Fig 28 
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d"OB SHEET N0.3 

TlPEBAR CARRIAGE FINP.L-RIBBON FEED, RIBBON REVERSE. 

16. RIBBON F.EED SHAFT· BEARING PI.t .. T.ES 
Page 1-5, Para 10, Fig 6 & 7 

• 19. RIBBON FEED SHAFT DETENT SPRING 
Page 1•5, Para 11, Fig 6 

18. VERTICAL. RIBBON FEED SHAFTS 
Page 1-5, Para 13, Fig 7 

19. RIBBON SPOOL BRb.CKETS 

Page 1-5, Para 15, Fig 7 

20. RIBBON SPOOL SHAFT SPUR GEARS 
Page 1-5, Para 15, Fig 8 

21. VERTICAL RIBBON FEED SHAFT SPUR GEARS 
Page 1-5, Para 15, Fig 8 

* 22 • RIBBON SPOOL CUPS· 
Page 1-6, Para 17, Fig 9 

I 

23. VERTICAL· RIBBON �ED SHAFT SPRING 'mNSI ON 
Page 1-6, Para 18, Fig 9 

24. RIBBON REVERSE SHAFT COLLARS 
Page 1-6, Para 21, Fig 10 

25 • RIBBON REVERSE SHAFTS 
Page 1-6, Para 20, Fig 10 

26. RIBBON REVERSE SHAFT LINKS 

Page 1- 6, Para 22, Fig 11 

27. RIBBON REVERSE ARM BACKS'IDP 
Page 1-7,Para 23, Fig 10 

28. TlPEB.AR BJ:.CKSTOP 
Page 1-7, Fig 12A 

29. RIBBON SHIFT LEVER BRACKET 
Page 1-8, Para 29, Figs l3 & 14 

,. 

"+" 
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JOB SHEET N0.3 (CONTINUED) 

30 • RIGHT PUIJ.. BAR �RING BRACKET 
Page 8, Para 35, Fig 18 

* 31. !EFT PULL BAR SPRING BRACKET 
Page 9, Para 35, Fig 18 

32. C.ARRIAGE SUPPORT & PULL BAR B.L'..IL PLUNGER ROLIJ!:R. 
Page 9, Para 38, Fig 22 

33. CARRIAGE GUIDE SCRE\A.S 
Page 28, Para 152, Fig 23 

34. Sl?ACTIJG RACK 
Page 28, Para 154, Fig 63 

35. RIBBON OSCILLATOR-LEVER 
Page 31, Para 170, Fig 57 

; 

I 

NOTE: ADJUSTMENTS INDIC'ATED BY * ARE NOT REQPIRED FOR 
GRADES BUT WILL BE ACCOMPLISHED (IF NECESSARY) 
BY TEE INSTRUCTOR AND/OR STUDENT AS TIME PERITTS. 
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JOB SHEET NO. 4 

SHIFTfgNSHIFT1mCHI�NISM 

* 36. PtA TEN UNIT PILOT SCREWS 
Page 19,Para 90,Fig 49 & 52 

37. PLt1-TEN SHIFT/UNSHIFT STOP POST 
Page 19,Para 91, Fig 50 

38. tThi'SHIFT STOP SCREW 
Page 20, Para 92, Fig 50 

39. SHIFT STOP SCREW 
Page 20, Para 93, Fig 50 

40. :FUNCTION Bl'.I L BL:-i.DE 
Page 20, Para 97, Fig 52 

*41 .. UNSHIFT ON SPACE CUTOUT LEVER 
Page 21, Para 98, Fig 97 & 98 

42. SHIFT(FIGURES)AND UNSHIFT(LETrERS) 
Page 1-21, Para 99, Fig 50 & 51 

43. SHIFT/UNSHIFT DETENT 
Page 21, Para 101, Fig 50 

.. 

NOTE: /..DJ1JS'lMENT INDICATED BY* ARE NOT RE�UIRED FOR 
GRJWES BUT 'WILL BE 1�CCOMPLISBED BY THE INSTRUCTOR 
AND/OR STUDENT (IF NECESSARY) AS TIME PERMITS. 



J"OB SHEET NO. 5 

(' 

LINE FEED 'MECRitNISM 

( 

�. 

* 44. PLA T.EN SHAFT 
Page 1-22 Para 105 

* 45. PLATEN FRICTION ASSEMBLY 
Page 42, Para 231, Fig 93 

* 46. SINGLE/DOUBLE LI�i'E FEED DETENT 
Page 1-22, Para 106, Fig 50 

47. IJ:NE F-EED DETENT LEVER 
Page 1-22, Para 108, Fig 50 & 53 

48. LINE FEED CHECK SCRWiv' 
Page 23, Para ll3, Fig 53 

49. LINE FEED LINK TURNBUCKLE 
Page 1-22, Para 109, Fig 50 

50. LINE FEED CHECK POST STOP SCREW 
Page 1-23, Para 114, Fig 53 

51. Lm:E FEED CHECK LEVER 
Page 23� Para 115, Fig 50 & 53 

* 52. PRESSURE ROLLER RELEASE CAMS 
Page 23, Para 118, Fig 53 

* 53. PRESSURE ROLLER TENSION SPRll�G 
Page 1-24, Para 119, Fig 55 

/ 

t 

NOT.E: ADJUS'.IMENTS nmiCAT.ED BY * ARE NOT REQUIRED FOR 
GRADES BUT WILL BE ACCOMPLISHED (IF 1\"ECES SARY) BY 
THE INSTRUCTOR AND/OR STUDENT AS Tnm PERflTS. 
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JOB SHEET NO. 6 

('' SIGNAL BELL, CARRIAGE RETURN AND SPACING 

' 

( 

�� 

54. SPACING ESCAPEMENT PAVfL OPERATING ··�� 
I 
/' 

Page l-25,l?ara 128, F1.g 57 � 
* 55. SIGNAL BEU. LATCH BAR LATCH SHIMS 

Page 1-25• Para 133, Fig 29A 

* 56. SIGNAL BELL LA'ICH BAR LATCH 

Page 1-25, Para 134, Fig 59A 

* 57. SIGNAL BELL HAMM"ER BACKSTOP 
Page 1-25, Para 135, Fig 59A 

58. CARRIAGE RETURN LA'ICH BAR LATCH SHIMS 
Page 1-25,Para 139, Fig 59A & 50 

59. CARB!AGE RETURN LATCH BAR LATCH 

Page 1-25, Para 140, Fig SOB 

.�/ 

'l 
� 

60. CARRIAGE RE'IURN LOCK BAR IJt 'ICH ECCENTRIC fjcijP!f 
Page 26, Para 143, Fig 60A V 

51. CARRIAGE RETURN LOCK BAR 
Page 1-25, Para 143, Fig 60A 

62. · CARRIAGE RETURN OPERATING LEVER STOP 

Page 1-27 , Para 144, Fig 60B 

63. SPACING STOJI LEVER BRACKET 

Page 1-2?, Para 150, Fig 51 

64. CARRIAGE RETURN SPRING DRUM: 
Page 1-28, Para 15?, Fig (none) 

------

(�/-· sc7�/ 
v:/ 

55. LEFT AND RIGHT MAIDIN ADJ1JSTING SCR.E1NS 
Page 1-31,Para 168 & 159,F1g60B and 51 

�L 
65. MAID IN BELL 

Page 1-32,Para 173,Fig 56 
5?. D.ASHPOT VENT SCREW 

Page 1-33,Para 1?6,Fig 60 
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JOB SHEET NO.? 

THE SELECTOR tJ1ITT 

l?RELDITNARY: 1. REMOVE SEPARh.TOR l?LJ .. TES. PLACE .ALL P./IR� 
ON WORK BENCH IN EXACT ORD:ER OF REMOV 1'�L. 
PROCEID) AS FO LLOW.S : 

a. Remove the rive nuts and lock washers 
holding the plates assembly. 

b. Remove the top separato r plate. Note 
that it is different in shape than 
the others. 

c. Remove the armature locking lever and 
its spring. 

d. Remove second separator �late. 
e. Remove selector lever spring,sword, 

"T" lever and selector lever. 
f. Continue disassembly, removing all 

plates, swords, "T" levers, springs -

2 .. CLEA:t-TING, LUBRICATION AND REASSEMBLY. 
a. Draw pan of Agitene from shop. 
b. Draw rags f rom container in roam. 

c. Clean all parts removed above. Spread 
a fine fi� of oil on all parts and 
wipe off excess. 

d. Check al l parts for undue wear and 
tear while clean\ng. 

e. Reassemble the urt!it in exactly the 
reverse order of removal. 

f. C all Instructo r for throwout on the 
following adjustments. 

68. STOP LEVER ECCENTRIC SCREW 

Page l-14,Para 63, Fig 36. 

69. :MAGl!ET BRACKET 

Page l-15,Fara 69, Fig 33 

?0. SELECTOR N .. AGNET COIL 

Page 1-15, Para 68, Fig 33 

71. SELECTOR J�RMATURE · BR11.CKET AND LINK 
Page l-13,Para 58, Figs 31,32 & 33 

?2. SELECTOR ARMJ,.TtJRE 
Page 1-12, Para 5? ,Fig 31 
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JOB SHEET NO. ? (COt�NUED) 

?3. ARMATURE STOPS 
�age 1-14, Para 60, Fig 34 

7 4 • AMATURE TRIP OFF ECCENTRIC SCREW 

Page 1-15, Para 67, Fig 39 

7 5 • ARMATURE LOCKING V\TEDGE 
Page 1-1?, Para 75, Fig 43 

It is require d  that the student obtain 80 points 
of range, anywhere on the range scale, using the BD-100 
"TD" or the mobile "DTS". 

Students obtaining 80 points or over will procee d 
on to the next adj ustment without having each of the 
selector u nit adjustments che cked by the Instructor. 

��en the student is certain he has 80 points of 

range he should place his name on the board for a che ck. 
If the Instructor determines he has 80 points or more 
i t  i s  indicated that all selector unit ad justments are 
within tolerance. 

If unable to obtain 80 points of range after re finir 
all se lector unit adjustments call the Instructor. 
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JOB SHEET NO. 8 

MOTOR STOP AND KKYBOARD lOCKOUT MECHANISM 

?6 • ARMA'IURE I.DCKING VVEDGE (MOTOR STOP PAWL LATCH) 
PAGE 1-14, PAR.li 61, FIG 9? 

77 • MOTOR SToP lEVER BRACKET 
PAGE 1-43, PARA 240 , FIG 9? 

78. MOTDR STOP IEVIi:R ECCENTRIC 
PAGE 1-43, P A.T:/A 241, FIG 9? 

79. MOTOR STOP PAWL BACKS'I'OP 

PAGE 1-44, PARL 243, FIG 9? 

80. MOTOR STO P LEI.TER BA.CY..STOP SCRE\iil 
PAGE 1-44, PARA 242, FIG 97 

81. MOTOR STOP RELEASE lEVER ECCENTRIC 
PA GE 1-44, PARA 244, FIG 9? 

82. MOTOR STOP LEVF.R SPRING TENSION 

c: PAGE 1-44, P A.Ti.A 246, FIG 97 

�. 

83 • STOP LEVER PLATE 
PAGE 1-3?, PARA 206, FJ:G 83B 

84. BRFAK LEVER ADJUSTING PLATE 
PAGE 1-3?, PAt� 207, FIG 83B 

85. SEND REC!'.IVE "T11 LEVER FRICTION WASHER 
PAGE 1-29, PARA 160, FIG 65A 

86. SEND R ECEIVE MECF..ANISM PLATE 

PAGE 1-29, PARA 163, FIG 66 

87. INTERMEDIATE LEVER STOP BRACKET 
PAGE 1-30, PARA 164, FIG 65A-66 

88. SEND RECEIVE RESET LEVER UPPER ADJUSTING 
PLATE (SCREW) 
PAGE 1-31, Pl\RA 167, FIG 65B 

89. RESET LEVER IDWE.rt ADJUSTING SCREW 
PAGE 1-45, PARA 251, FIG 99 

90. RESET LEVER DOVJNSTOP SCREVi 
PAGE 1-45, PARA 252, FIG 99A-99B 
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MODEL 19 KEYBOARD TRANSHITTING UNIT 

GE:NEP.AI,: The keyboard of the Model H1 Perforator Tran �­
mi tter is the TR.fu�SMI'ITING UNIT which permits manual 
opera�iun of the Modo 19 teletypewri ter� 

:il"GRPOSE: THE KEYBOARD CHANGES MECHA1ITCAL MOTION INTO 
EL.'EC'IltlCAL IMPULSES OF THE FIVE Ul\TIT TELETYPE CODE. 

?;> res sing down on any key causes mechanical act ion to 
t ak3 plaoe that opens and closes six pairs of electri cal 
contacts in various :9atterns .. This causes the teletype 
lo::ro to be either CPBI'T.E.D ( S?ACE ) with NO curren t  on the 
1:":..n;) 7 or !_,f,(;�gJ) (FA:RK) with curren t on the li.ne. 

s::YCJROE OF Ti�ECEANICAL POWER: Mechanical power f'or the 
opere.tJo:..1 of the Fodel 19 is derived FROM CAMS A1.1D GEARS 
ON IJ.lfiE l\TAlNSHi.FT ONLY t J.�ID SPRINGS THROUGHOUT THE !.fACHTNE. 

rrn.e rrs::n. shaf t is mounted on the typing unit. On its 
r3.£;lJ.t erd J s a l.argJ fiber gear (Main shaft gear) Which 
rEs.:;;_:..es wi i;:::_• a '1ctsl g·aar (Motor pinion g ear ) on the motor 
s.":l.�:dc;o T�1e Lra:r::.srr.: ;�-ijing shaft is driven by the transm i tt­
ir..g 8lief .:; r:·RI�TiJ ;:;�,.,_::• ·iflrhich 1 s mounted on the rear end of 
the tt'ansmit hng s��a :·t"' 'li1e transmit ting shaft DRIVEtT 
gea::c :Ls dr·i ye:-� 'by tLtf·: .�:ransmi tti:J.cs shaf't !>RIVING gear 

which is LK>ur:t.ed. o:..1 ·L-_t_._e .rudn sl:af't .. rl:hus we can trace the 
the -;�:r'ain of :parts fo:r :rctetion of' the transmitting shaft 
as fol:.c·,v·::: � 1WTOT: PiliTON GEAR 

Mfl.E\7 �>F.J-1.Frr GEAR 

:MAIH d:-if\.FT 
'l1RfJ\f.3[tr:T'riNG SHAFT DRIVING- GEAR 
:;-"E fl..lJ�;�·.�J TTIN'G SH1" .. FT D:rti\.TEN GEl':�..R 
'.:"'B/:..I;3t:1 TTING s::2A:B'T 

In tha :J.orJ.'3�t. l9 7v2' will f'rBquenti..y discuss the source o� 
POVJER. Ac tiw ::JDts"' ,)inton goer ac:; uall:r staTts it all 
off', it oee111s ,,:::.e �'J�:iea1 plac:e to go1 BPI' J!:l.' IS NOT. 
For each o-rorc::�V:.on ltt tiJ.e nac:nine, ·chere is a cam

_
o

_
r gear 

on the mai:.1 shcft t:-:-o.t :t"':J.:r.nislles po';:sr, or a spring some 
where in the mschinB ths�c ass:i.;:;;ts in t he c:perat.lon. 
11lerefore , ln 'Lr8.ci:!g the sou:.:o"e of �ovve r . we vJill go back 
only as fa:- as the r1cin si:o.ft e-nd we wili. ALW:\YS be guided 
by tl:.a following r1.2le .. Hun:.ori�e 1 t &nd l e r-,_rn to a-pply it! 

JJ\r THE MODIC-' 19 A-::.J.. POV'ER IS DE::C�VED :B':i<)M' C,."JifS AtTD GEL� 

ON rrr:tE Mi0.� SH1�FT ONLY, At'W SrRTNGS 'l'HR0UG-HOUT Tiff: MACHTNE. 

NOTE: The mot o r rotote s at 2100 RP�-� 
The :main sha;:·t rotates at 420 RPM' 
IT'· ��- ... :--�::::::. ���· �-�� G:!":n::: :eo�at.ee a� ., .. ... ._ �1:)8 nc:' 

'Page l.50 
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KEYBOARD TRUIJSMI TTING SHAFT 

The transmitting sha:t't .rotates all t he time the rn·�tc)'' 
is runningo In all our discussions of' th e mchine, we w:ll 
assu.1Je that the motor is .running, as that is the normal 
c;on;::itio�1 of' the mchine. 

!�"Jr:: :�ransmi tting sha:t't has m"'unted on it, the TPJ,NS'\\[er 
-· .. • ·. " ·'�' '='1 ""'EVE d th Tn�NS111fiTTI'l\"G SHiFT CLTTT "'U ( .L-·Jli· ._.,,.Yl ,;;�• .. !!. , an e .rv.. cl\.1. l.\ "'" . 1L· v.n a 
-r:· ;,_.:, .. .  L·ir�c &ction clutch ) and the TRANSNIITTING SH!�FT DRIVEN 
::J.:r:-�·.r: ( fi:)j•e)., The transmitting cam sleeve .rotates o nly 
viLEr; ·:::Ju �ransmi tt�:.1g shaft clutch is engaged. 

r· . 
·· : __ �:'�.:'T.s��·J:: �P'Y..L\\TC G.:..l"' SLEEVE H/;.S ? earns on it. From ••• .,! .... ' 

�fe a:: ;�;.) :CJ:'.Ji.::� tl1 '3Y ere the : 
LOCK I�OOP CI:l··T 
S'rART S'.:COP CD1 
lst th:ru 5 ch TR"J'JSMITTING CJI.Ji 

-::··-�.::, '.?ft ... . ·;;.c;EI'fir:NG SH .• F'I ClUTCH consists of' a DRIVING 
mom··_-n:: v:Y�:L :s b.)lted cc t!'J? l'Ri\1\TS�I!JT'riNG SHAFT, and a 
::;L5ii.I; mE.n:i.:;Gr which :;_s C•Jnt:<.-=;c:·cs6. by a s:pline and comp.ress­
:to:::i c.•:p:.�il1g so t!1e TR.t.l.\t3;.·,_;�'J,'(<:/.C ClJvf S:..EEVE assembly . 'I'h.e 
s·p:::L:r:.' :.E.; -��:.:;ed so ti:.s n::�\;��t-\.".." t.Lld DRTVEN" nambers of tho 
�l�.,;h �cy �e e�g?gel �nd d��0�gaged wit�a�·t having to 
:.;.v�·<.3 ·(':::.e cru•1 slse·i.:-e e.ssa:rc.bJ.y, o:.-::��.y the cl·c.:i�ch dri yen 

:Il.dfi�}=; .1: .. 

!-� J :���.tt�:i. =:-�' .::�· -�.s tvve 2n e'er� t�l- o:r.1s q ·the t :.:a,.r: :-::11!. ��·(: :: :1g sb.c �f·l� 
c1D.t JL :L s d.:':. sengaged .J.�.d. tt.'.e tJ•ansnl t·:;�::.:t=:, ::cr:. ::(Lee" e l:.o es 
nut t.\:::'n� Wh.enever- �i J:::.;;;y f::� esp::L"es�ed_ the -::rnas:n:':.0t:.i.ng 
sha�et clt..A.·tc£.!. t s eng:c.g��� s.:a.<J. ·�:�1.e ceT: r<;_cH� ... Ie m.ak�es c.�r:te 
com�plete r�:nro=i_c.timc :�.t ·;_.:r's _er:rJ. o1' 't<:;.:cL "thG GlU.'t':i."J. 
be(;o:o.es G.isengt3.3ed �.::.'-"i·ch ( ':]J.e c::,::..:..t'JIJ. ac·�i,..Jn will be 
exp l aine d  l ate.:r- J .. 

�:':"le p urp o se of ·�he LOCK LOOP CMS will be explained late 

.r:;.-. 21'1RT,P'�,JP CJJA' governs the transmission of the 
2�".t-.r:;_; a:r.l.i STOl' imp'tllses. 

r,_;J.e :DJ:··, .... E ��::tXi:TSl.'TI'rTING {OR INTEUolGENG?) C.:J.:.\11'8 go'�'rern ths 
t�'aLt3I!lissinn of the :five u..nit tele�:rpe c0c.e, the operation 
�.;f .., ... �Jic'·l will be co·vered in the KEY to Ci"Jl'JTt�c·rs t ra i n of 
r a.l�-t s. 

'J'T() 1'.ES;: 
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SUBJECT: TRANSMITTING SHAFT ASSEMBLY 

Reference: Teletype Bulletin 166, Page 3, Para 2, Fig 6 & 14 

1. The TRANSMITTING SHAFT rotates ALL the time, 

2. The TRANSMITTING CAM SLEEVE rotates ONLY when the 
TRANSMITTING SHAFT CLU'ICH is engaged. 

3. There are EIGHT (8) cams on the TRANSMITTING SHAFT. 
From the REAR to the FRONT, they are: 

a. THROWOUT CAM 
(Used to cam the DRIVEN member from the DRIVING clutch 
member) 

b. LOCK LOOP CAM 
{Used to lift the LOCK LOOP up • . •  this will be explained 

later) 

c. START-STOP CAM 
(Governs the START and STOP impulses of the Teletype 

code (Baudot Code). 

d. 1st thru 5th TRANSMITTING CAMS (or Intelligence Cams) 
(Used to govern the TRANSMITTING CONTACTS) 

---------------------------------
Additional Notes (If desired) 
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KEY TO THROWOUT CtJ-1, TR.J.IN OF PARTS. 

P.EF: Teletype Bulletin 166, Fage 3, Para 2, Fig 6. 

PURPOSE OF THE KEYBOARD: TO CH:.NGE :MECHJ:.t.TIC.''.L MOTIOl-7 Ii\,.':i,O 
ELECTRICJ1L IMPULSES OF THE FIVE 
UNIT CODE. 

Depress a 

l. 

2, 

,.., 0.;. 

X'FY. 
�-...... ..., . J � 

the key moves the 

--·:·- "'r T -:rVER .f;.-\.'1.:. .w� 

C·_;--..\/J'::-RS.iJ, 

The keylever moves the 

:S.!�R dm�m. i,.ttached to the rig ht end of the 
--- Dlniversal Bar is the 

4. '.::'l�:::..P-·0::'7 P'l.v'!L which is pulled towards the front of 
· .... .,.--------- the ma.chine and in doing so rotates the 

5. I!·T'I'ERl:TLI::l..:'.'.l.'E P, .. WL c lockvd.s e . Mounted on t he :rear arm --
of the Intermediate Pawl i s  an 
eccentric screw which will move the 
lower arm of the 

6. CLUTCH THROW-OUT IJ:VER, rotating it CLOCKWISEf thus 
-·-------------- disengaging the.Clutch Throwou 

Lever from the 

?o r:t1IHO'W-JUT Cilf!, w:J.ich is physically part of the clutch 
_ .. __________ drl ven member. As t he Clutch Th1•.:;wc:.1t 

KEY 
EEYI,J:VER 
l.JrEVJ<;HSli-L BAR 
'1RJ.:'F · · (J FF J:? J,_ W L 
li'J T.E.i=t���TEDIA r:r:'E P A VJL 

Le-\�er;- is disengagec. from tl:.e 1'hrovwut 
Cam� the C::i.:utch Co:;:npression Spri�-'-6 
fu":'(�es t.he :Ori ven memb::::." in-�o the Dri v­
L>;� me:tr.'Jer. · · ·SJ:�s· ·.s -c. a rt:':.w2: the Transmi tt­
lr� Ca� Sl�eve to rotatl�g. 

1I':-1R-)"t"JJUT 01-.!\K 
*********�*•**************************•******************** 

l�OTES: 
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SPJ .. CE BAR to the THROWOUT CI:.M, TRAIN O F PLRTS. 

REF: Te>letv-re Bulletin 166, ·Page 3, Para 4. 
Teletype Bulletin 144, Page 3 

NOTE: THE KEYBOL.RD lli;.S A SP.t .. CE KEYLEVER THi'iT OPERLTES LITE 
Al§f OTHER KEYLEVER FOR THE TRJ .. NSMISSION OF L SINGLE 
SPACE. 

De-�) :,_�.:.::::s ..tvl1e -

-
c· l 1 r··q• -R 1 R h • h • 11 th ..L. : :'-A'-::·�=�..=.!.:...... � w 1 c w1. move e 

2, ::::;',_•:.,�� :h�.R LOOP, clown._ The Space Bar Loop upper extensi( 
· ·--- ·-·-- --- -------

is sttached to and operates the 
· 

3o c ... �" ( '' :{1 
h.J i-: { • � J,..;J ESJ?E��T ROD to the FRONT of the machine and in 

--·--- ---- doi:J.g so the Space Repeat Rod strikes 
the 

4, J�;.!:r.t�Rl'·ITDL .TE P,.�'.'iL ro·coting it CLOCK'VISE, which in turn 
will rotate the 

5. ClUTCH THROVlOUT LEVEn c�wr:kvvise thus disengaging it - --····-----· ·------·--···· 

I
i·-.)�ri. -:cl1e 

6. TE1?.0WOU'r C.l'J/.[1 allowing the clutch compression sprii:::g 

SP ,;"..CE B.f.�.R 
SPil.CE B.t�R LOOP 

to :fo :rce the DRIIJ"'EN meiilber into engagemer 
w}.th the DRIVING me:IT'b8::.:' end there·-::;y 
ro·;::ating the Trans..-:.itcing ·Jarn Slce"l!·s. 
Tr,f: T:rsnsmlt-ting Cam. S.·.Geve v:rlll con tlnuE 
t.) I'.Jtc,t.e un·:�il t:":;s Spc.::e Ba::..• is releasee 
a::(� :;·c;""':·��:;:>ns �;o i tb no·.r:J.el posi ticn by t:tt 
Ui:' l/� c:c. o:f t�,:13 Spa•.;8 K8y-lever Srpi:ag. 

SPAC:::I, REI'EJ�T ROD 
I�T�.rl�I��.':EDli, TE l'=�J�."'It� 
GI,CF.�.:�� '.l.':::.J:JJNOU'.i! LEVER 
�1if�{�:' .��t:J UT c��:Jl� 

NOTES: 

Page 154 



�' 

{ 

(., 

KEY TO TRANSMITTING CONTACTS, Train of Parts 

Ref: Teletype Bulletin No. 166, page 2, 3, Fig 5 

Depress the 

1. !£IT which moves the 

2. KEY LEVER which moves the 

3. SELECTOR BARS. There are FIVE pairs of Selector Bars 
directly underneath the keylevers. The 
front selector bar 6£ each pair rests on 

the LEFT arm of the "Y" levers. The rear selector bar of each 
pair rests on the RIGHT arm of the "Y'' levers. If the FRONT 
selector bar goes down, the "Y" lever lower arm move toward the 
RIGHT. If the rear selector bar goes down, the "Y" lever lower 
arm moves toward the LEFT. When the FRONT selector bar moves 
DOWN a SPACING impulse is being transmitted. When the REAR 
selector bar moves DOWN, a MARKING impulse is being transmitted. 

The selector bars move the 

4. "Y" LEVERS, the "Y" levers lower arms are secured together 
with 

5. "Y'' LEVER CONNECTING LINKS. Secured to the "Y" lever 
connecting links are the 

6. LOCKING LEVER FORKS�. Riding in the forks are the 

7. LOCKING LEVERS which control the 

8. CONTACT LEVERS which control the 

9. TRANSMITTING CONTACTS. 

KEY 
KEYLEVER 
SELECTOR BARS 
"Y" LEVERS 
"Y" LEVER CONNECTING LINKS 
LOCKING LEVER FORKS 
LOCKING LEVERS 
CONTACT LEVERS 
TRANSMITTING CONTACTS 
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Ol'ERATION 0 F THE LOCK LOOP 

Onc e the locking levers have be en positioned, they must 
not change this position until the character or o peration 
set up on them has been completely transmitted 

If the levers were shi�ted during transmission o� a 
selected operation, that operation would be garbled. 

The action of the lock loop prevents depressing another 
key until the previously selected operation has been 
completed. 

Normally, the LOCK LOOP ROLLER rests on the HIGH side 
of the LOCK LOOP CAM. 

When the T�ansrrritting Cam Sleeve starts to rotate, the 
LOCK LOOP ROLLER rides down to the LOW side of the LOCK 
LOOP CJJ,[. 

-

'I'hi s allows tLe L<::CK :,o OP to drop down and the LOCK 
LOOP BLJ .. DE locks t�:e LOCK::!:NG LEVERS. 

If the oper ator tries to depress another key at this 
point, he is prevented from doir� so, since the locking 
levers are prevented from changing t o  another position by 
the lock loop blade. 

When the selectee, :,peration is completely trans mitted 
and the transmittint :-am sleeve cor::.As to a stop, the lock 

loop roller is aga:·.a, resting on tht..-: HIG::i side of the lock 
loop cam. The lock loop has been moved up and the lock 
loop blade re leases the locking levers so that they may 
be positioned for the next operation. 

LOCK LOOP CJ..M 
LOCK LOOP ROLLER 
LOCK LOOP· 
LOCK LOOP BLADE 
LOCKING LEVERS 
-----------·--- ------ ----- --------------------------------

NOTES: 
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Unit IV-14 
PERFORATOR MECHANISM 

GENERAL: 

The perforator unit of the Model 19 is attached to the left 
side of the keyboard casting. This mechanism consists essentially 
of a �et of punches for perforating the tape, a punch magnet and 
armature lever for operating the punches, a set of selector fingers, 
selector levers and "Y" lever connecting link extensions, used in 
selecting the punches and a tape feeding mechanism. The perforating 
mechanism wb ::'h punches the holes in the tape if the impulse if 
MARKING, or leaves the tape unpunched if the impulse is SPACING, 
consists of a mechanical train of parts which sets up six fingers 
beneath the six punches which are under the tape. An armature and 
a pair of punch magnets are beneath the fingers. After the fingers 
are positioned so the proper punches will be pushed through the tape 
to correspond with the code combination the punch magnets will be 
energized, operating the armature, raising the fingers UP, pushing 
the punches through the tape for each MARKING impulse. 

At this time we are concerned with HOW and WHEN the punch magnets 
will be energized. 

We have already traced out the line circuit through the keyboard, 
tracing its path through 55, 54 and 57 slip connector and the trans­
mitting contacts. Our bias circuit when through 51 and 56 slip con­
nectors and the polar neutral key. Our common DC path for bias, 
magnet and shunt circuits make contact at 53 and 52 �lip connectors, 
but we only used them as check points. Now we will see how the DC 
from 53 and 52 slip cqnnectors will be used in the perforator unit. 

KEYBOARD OPERATING LEVER 

The keyboard operating lever is a manually operated , .three position 
lever located on the right side of the keyboard unit. The selection 
of any one of three methods of operation may be made by placing this 
operating lever in the desired position. 

A. OPERATING LEVER IN UPPER OR "KEYBOARD" POSITION - direct keyboard 
transmission to the line with a printed record being produced at the 
transmitting point. The maximum speed of the keyboard is limited to 

the predetermined speed of the set which is 60 WPM here �n school. 

B. OPERATING LEVER IN MIDDLE OR "KEYBOARD AND TAPE" POSITION -
simultaneous direct keyboard transmission to the line and perforating 
of tape with a printed record being produced at the transmitting point. 
The maximum speed of the keyboard is limited to the predetermined speed 
qf the set which is 60 WPM. 

C. OPERATING LEVER IN LOWER OR ''TAPE" POSITION - perforation of tape 
only, with the associated printer either receiving messages from a 
distant station, or monitoring the message perforated in the tape as it 
is being transmitted to the line by a transmitter distributor. 
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KEYBOLRD CONTROL CONTJ�CTS 

The keyboard control contacts er e mounted on the right 
rear corner of the keyboard casting. There are FIVE cont2c 
numbe red 1 thru 5j from the top down. The s e cont act s are 
co ntrolled by the keyboard cont rol operating leve�. 

C.;�i PULSING CONTACTS --

Tl1e cam pulsing contacts ere mounted on a bre cke t  above 
the t ransrr.J.tting cam s lee"te . There are two pc=drs of ce...rn 
puls ing contacts, wirej i� �arellel, the re a r one above 
number 4 intelligence CF'fl "'Drl the front one above number 
5 i.ntG::..l2.ge:nce cem. 1Ahen ths indent of t he cam is at t he 
t op of the s;::laft , thE: oa.:r--. p ulsing contocts above it is 
a lloV�led to close_:. 

PUlJCH COY'I' ·,CTS 

'.L.1e PUJJ.Ch con·cacts a;.t"t. o:-' ounted on the pe rforator mechBnis 
'1.1:1888 two '..'0'::; r c cs wi 11 c l )Se every tillle 8 key is depressed' 
and cpen 6'/e-:y L;::_::'_e e k�y _:_s released. 

KF:YBOARD CC'NTRO:i_, O:?·r:,_;-t·l_TN(� T.E'JER IN KEYBO.l�RD & TAER FOSITIOY - ------� ... -���--- --=-=-- ------·---�"''"" .-> �-"-� .. -----

1. Keybo ard co:J.t::-o1 C; :J 7.lt r: G ts 4 and 5 close d 
2, Keyboard control �r;atuc ts 1�2 o.r:.j_ 3 open 
3. Pl.:.:..1��1.1 magnets are er.ert";ized thru the C8I!l pulsi ng cont ac � 

a .  A3 a key is de?=ssaed, setting �p the lGcking levers : 
c;;:!u ·:;J.�.e �ingeT::: und•sr the puno �he s , the 0om s leeve 
,:L-;se:a�_-ol:T beg iL:.:: :ro-c a ting . 

1o As t-c.i.e S'l'CRT :::::pulse is sent , the :;:-e ar can puls ing 
::ci1te.cts r_• los c 0 

c. As t.>1s f'l.x·st r.'e '�ec t:rng ] :r�pulse. :i.. s sent, the front 
cam pulsing ca�tecta closa, just before the rear 

ones .:me:.--:c 

d. Fol the s8con� snd -m c cee ding 1.:,1pulses the C8m pulsi :r 
contacts �;vill be 0}1dn until enother ch a racter is 
selected . 

e, 'Ihe f::.rs·s 44 H/S o:� tine to send e. character to the 
line as t:::Je t:ransm:.t.ting Cai!l. sleeve is rotat ing , fin•": 
the cc.m pulsi::lg con·�ac-Gs closed� 

4. Tt.ls is th6 way m�r eJ.e ctric 2 l circuit .:.s ccmpleted to 
eneTg:�ze the punch magnets vi�.ten \'i-3 hc=nra the :>pe rB.ti ng 
1s7er ::n KEYBOJ�RD /. . .ND s:'t�E 1;: osi tio.n� From #53 slip 
co:::mect�J:r, "':hru o. wire to "CJ.1e pe.ir of punch· ma gnets 
hooked. :'�n.ser·ies, thru 'T':'JO 2Ci0 oJ:I.11:: . .resi s'tors,. hooked i n 
par�ll•::;l wi·::;n ea(,h_ othsr� to key-:Jogrd cont :::-ol contact 
#fl. \tie p oint ) thru tr·.e cam puls ing co21tac·�s; th:ru the 
fi1ter unit, to ksyboarJ. control contacts #4, thru the 
ksyboa:::·d control c on--e act s #5 and ba ck to sli n connec tor 
#52. 
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5. The character will be perforated, before the character has 

been completely transmitted to the line. The fingers will 
always be under the punches before the selector cam sleeve 
begins rotating, so that when the punch magnets are ener­

gized by closing of the first cam pulsing contact, the 
punches are pushed up thru the tape. The two cam pulsing 
contacts in parallel are a safety feature. This assures 

that the magnets will be energized. If one pair were dirty 
or bent, the other pair of contacts would be closed for a 
long enough period of time to insure perforation. 

KEYBOARD CONTROL OPE RATING LEVER IN TAPE POSITION 

1. All keyboard control contacts are closed, 4 & 5 together, 
1, 2 and 3 together. 

2. Direct keyboard transmission is prevented mechanically. 

The transmitting cam sleeve assembly is prevented from 
rotating. 
ao Although keyboard contacts 4 & 5 remain closed, as 

in keyboard and tape position, no current can flow 

through them, as the cam pulsing contacts are held 
mechanically open, by preventing the transmitting 
cam sleeve from rotating. 

3. Operation of any key mechanically closes the punch contacts 

each time the key is pushed down, and the punch contacts 
open every time the key is released. 
a. Even though the cam sleeve is prevented from rotating, 

the selector fingers are set up under the punches so 
that the tape may be perforated any time the punch 
magnets are energized. 

4. This is the way our electrical circuit is completed to 
energize the punch magnets when we have the operating 
lever in TAPE position:--

53 slip connector, thru a wire to the punch megnets, 
through a wire to the two 200 ohm resistors in parallel 
with each other, to keyboard control contact #2, through 
contact 2 to keyboard control contact #1, through a wire 

to the punch contacts, through the punch contacts and a 
filter unit to 52 slip connector. 

From the above you can see that we have two separate paths for 
the current to take in order to energize the punch magnets. In 

the KEYBOARD/TAPE position, we do not use the punch contacts at 
all. They close each time a key is depressed, but since the key­
board control contacts 1, 2 and 3 are open, the path through the 
punch contact circuit is broken and no current can flow through 
the contacts. 
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In keyboard/tapa potition, the kayboard control aontaatl 
4 & 5 ara cloaed, tharefora, avery time the tranlmittLftl 
cam alaava rotat••• and tha cam pul1tna aontactl cl011, 
currant will flow thru the punch maanat circuit, 
anaraizina tha maan•t• and punchina tha tape. 
Now, aa tha cam pultina contact• will only cl011 onoe, 
w ith each rotation of the cam tlaava. wa are thereby 
limit•d to tha apaad of the machine when punchtna tape 
in kaybo4rd/tapa to 368 OPM or 60 WPM. 

In tapa po1ition, we allow the keyboard control oontactl 
4 & 5 to clo8e. but no currant can flow thru them 11 
wa'va cammad out the trip•off pawl and tpaca repeat rod, 
pravantina tha cam tlaava from rotattna and prevent the 
cam pultina contact• from clotina. 
Tharafora, wa complete the circuit for the punch maanet1 
thru tha kayboard control contact• 1 & 2 ,'&nd the punch 
contacta. Aa tha punch contact• will clota vary time 
a kay 11 daprataad, no matter how fatt or how 1low the 
operator 11 typina, wa ••• wa are not limited •• to how 
fatt tapa can ba cut in the tapa potition. Only the 
operator• typina tpead will ba the apead aoverntna factor 
when cuttina tapa in the "TAPI" poaiUon. 
One mora point, the punch contact• are 10 adjulted that 
the ••lector finaara are alway• poaittonad undar the ' 
punch•• by the time the punch contactt clo11. 

Fll;DI CliCpiTS 

Thera it a filter unit on •v•ry contact in the teletype 
machine. Hare in the •ohool, tevaral of them have baea 
removed to allow acc111 to portiont of the machine, 
otharwiaa unavailabla. 
The purpota of a filter unit i1 to 1upre11 1parkina 
when contact• open or clota, thereby preventina radio 
interference in equipment located in clo11 proximity co 
the teletype aquipment, 
There it a filter unit betwaen th1 punch contact• and 
tlip connactor 52, 

Alto between tha keyboard control contact 15 and the cam 
pultina contactt. 
Thera it a filter unit with a tvraa ratiltor iB the puftlh 
.aaaat circuit, acrott tha two 200 �h• ratittort and a1ip 
coaA�ctor 52. 

Thera filtart affactivaly filter the radio tncarfarlftll 
that would ordin.rily occur by thl opeatna •n4 oioaiftl of 
the cut pub ina , punch and countar control cntaoCt, 
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SUBJECT: PERFORATOR OPERATION 

REF: Teletype Bulletin 166, pages 3 & 4, fig 3, 47 & 48 

The magnet armature is mounted on a centrally pivoted armature 
lever. When the magnet is energized, the right end of the armature 
lever moves down, the left end moves up, carrying with it the left 
end of the selector fingers. 

Selector fingers respond the same as the lower end of the locking 
levers whe.n any key is depressed" Any selector finger that is 
positioned to the right will raise up also, but it will not be 
under its plJnch, therefore no hole will be punched in the tape. 
Any selector finger that is positioned to the left will raise 
up, moving its associated punch up through the tape above it. 

The feed punch selector lever and finger does not move out from 
under the feed punch, therefore the feed punch selector finger is 
always raised up and the feed hole will be punched in the tape on 
every operation of the perforator. 

Depress any 

1. � and the associated 

2. KEYLEVER moves downward against the 

3. PUNCH CONTACT OPERATING BAR which rotates the 

4. "Y" LEVER cJoc:,kwise, moving the 

5, "Y" LEVER CONNECTING LINK to the left, moving the 

6. ADJUSTABLE LINK to the left, moving the 

7. PUNCH CONTACT OPERATING LEVER to the left, applying tension to the 

8 ,  RETRACTING SPRING allowing the 

9. PUNCH CONTACTS to close, under their own spring tension, energizing 

10. PUNCH MAGNETS. 

the 
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KEY 
KEYLEVER 
PUNCH CONTACT OPERATING BAR 
"Y" LEVER 
"Y" LEVER CONNECTING LINK 
ADJUSTABLE LINK 
PUNCH CONTACT OPERATING LEVER 
RETRACTING SPRING 
PUNCH CONTACTS 
PUNCH MAGNET 
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SUBJECT:. PERFOPJ�TOR OPERATING 

REF: Teletype bulletin ·166, pages 3 & 4 fig 3, 47 & ·L 

Depress any 

1. KEY end the assocaited ' ---
2.. I::EJ."LEVER !:lO"V"es down·.vurd sgninst the -� ........... - ...... 

3. SE1EC7'0R BJ;_PS wn:..oh ::--'.1tete thei:':' esscciated .... .  ------· - .... -· ...... 

4. "Yn U:VER� c�.ocbvis0 ::or a m:::r�. .At·cc.c�1F..d to the bot·'. 
-- ----·is thB 

5. ''Y'' J,Fv"'ER$ C01'1:r'.DCTING LINK� ( c:· i l :0:l wL:."�. be positior..J. ---· ··----- · ·· -· 
-· •·· tu the lcf't, Dc'?ing the 

6. nyu LEv �:..:t GONt\SC'IING T,IN.K EXTE1�S!OKa to t!H:J left, -·--.. ··---·-----·- ·-·------positioning it aes 
ocieted 

7. SEUC'JlOR,U:VEf! (e) to the lett, mo"fringthe 

S. PUNCH SELECTOR FINGERS (6) to the left under the 

�. PUNCH PINS ('e;) and when tbe punch :mat.!ne ts en.er@i ze, a 
hole will be punched in the ta-pe. 

If any Y lever rotates counter�lockwise, the assoc:ieted -p-:.:.1 
selector finger will be moved to the right, !n¢"tTing it out � 
under tl;le punch pin, end no hole will be punched in the te-:: 

There are 5 ''Y'' ··LEVER COJ':"UEOTIHG LINK EX.TENSIONS. plus 1 � 

the op.erating ber, mekine; a total of .six { 6). · 
·- ............ - .... --...... -,..; ___ ... � ........ _,.. __ _.. ......................... - .. _ .. ___ ,...,..._ .... _ .. ..,.., .... _.,..._ 

K:E"Y 
KJ!:I!LEVEll 
.SELECTOR BARS 
"Y" LEVERS 
nyu LEVER CONNECTING LINKS 
ttyn LEVER C ONNEOTING LINK EXTENSIONS 
SELECTOR LEVERS . . 
l?UNC.H SELECTOR FINGERS 
PUNCH PINS 
� * - � � - - - - - � • � - • - - - � • - - - - - - - - -
NOTEs.: .. , • •  • 
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SUBJ"ECT: PERFORATOR OPERii.TION 

REF: Teletype bulletin 166, pages 3 & 4 fig 5, 4'7 & 4' 

The left end of the 

1. J,.RJU�TURE LEVER raises up when the punch magnet energiz 
The 

2. FEED PA�L is lifted up by the armature lever by liftinr 

3 .  FEED PLWL LEVER appl;:-ing tension to the 

4. FEED P1�·,·;L SPRING \s the feed pewl is raised up, it 
engeges the next tooth of the 

5. FEED RCLL Vl:'len the punch magnet de-ene rgizes, the feed 
pawl spring 1JUlls the feed pawl dmvn, advanci 
the feed roll one character space. The 

6. Tf.PE TENSION LL\lER holds the tape aginst the feed roll, 
keeping the feed holes in the tape 
meshe d with the 

7. T!J:>E FEED PINS of the feed roll. The 

8. ST..'�R Vf.HEEL and the 

9. STJ.R \\"HEEL DETENT ins ures equal spacing of the tape 
perfora tions. 

i';.�{J� TURE LEVER 

FEED l?LWL 
FEED P l�WL LEVER 

FEED P 1;.WL SPRING 

FEED ROLL 
T ', �"""' mTC'l\T"'-r ON LE'I"TC'ai;) 1-w:; l!. LLh.J.l. · '· \i ,h.;,..._ 

Tl�E FEED PINS 

STAR WHEEL 

STLR Vfu�EL DETENT 
- - - - - - - - - � - - - - - - - - - - - - - - - � - - -
NOTES: • . • • 

Pas� :L§.P 





SUBJECT : ANTI-CHATTER �CHANISM 
( REFERENCE: TELETYPE BULLETIN 166, Page 5, Fig 47. 

{ ( 
I 

{ 

The Anti-Chatter mechanism is used to insure complete perforation of the 

tape when the Punch Contacts �e closed, by holding the contacts tightly together 

allowing no sparking or vibration. 

Attached to the Punch Magnet Armature is the "Anti-Chatter Lever Adjusting 

)crew11 which, as the magnets become energized pushes do-wnward on the Anti-Chatter 

"ever rotating it counter-clockwise. The top of the lever -will move against 

the Left Punch Contact and will hold it tightly in position thus preventing any 

sparking a.nd11chattering11 of the magnets from the rapid "making" and "breaking" 

of the circuit. 

li..., ____ ·--------�------------·--·-------- -----·------------------------------------------- - -
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COUNTER C Ol'!TROL MECHA:0TISM 

Teletype bulletin 166, page 5, fig 51 & 52. 

The counter and release megnts in the character counter 
are controled by the counter control contacts, mounted 
on the upper left hand po �tion of the keyboard casting. 
Counter control contacts #1 & #2 control the counter 
magnets. Vfu.en the Gigures, Letters or !.ine Feed keylevt;:.t 
is depressed contacts #1 & #2 will be opened, disabling 
the counter magnets. 
Counter control contacts #2 & #3 control the release 
magnets. Vlhen the Ce.rriege Return keylever is depressed, 
contact #2 will be moved swey from ¥1 and m.ake contact 
with #3, opening the circuit to the counter magnets and 
allowing the release �agnets to energize. 
The nor�al condition of the counter control contacts is 
#1 & #2 closed, f/2 & #3 open, allowing the counter magnets 
to energize and disabling the release magnets. 

NON C OUNTI NG CPERflTION 

When the Figures, Letters or Line Feed 

1. KEl�VER is deuressed, the top of the 

2. CLM J_,EVER moves to �he right, .moving the bottom to 
the left l clockvvi se) amd movinf the 

3. CROSS Bl�R and the 

:t:. FIBER EXTENSION to the left. This fiber extension is 
mounted between conte.c ts #1 & -li2. 
TI-�erefore, es the fiber extension move 
left, it opens the co��ting �agnet 
circuit by pulling the 

5. COUI\TTER CONTROL COYTt .. CT #1 away from 

6. COui�TER CONTROL COrJTACT #2 preventing current flow th1. 
the counter magnet when ei t-­
Let ters, Fj gures or Line Fe: 
keys are depressed. 

KEYLEVER 
CAl\� LEVER 

CROSS BAR 

FI:SER EXTEl�SI ON 
COUJ:.TTER CONTROL CONTil.CT #1 
COLJI\TTER C01'rTROL CONTACT #2 

l'JOTES� • . . •  
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SUBJECT: COLJNTER C ONTROL J,.!fECF.J'l.J;'iiTSM 

REF: Teletype bUlletin 166, p age 5 � fig 51 & 52 

When the 

1. Cl�P.BI.AGE RETUP.N KEY is depress ed, the 

2. c�·�RRIJ.�GE RETURN KEY LEv.ER moves down, riding aga inst th 

3. CJ�RPJ:,-_GE RETUffiT c;.J:': LE"lER moving the top of it to the 1( 
and the bottom of it to the 
right ( clockvri se} moving the 

4. CROSS BJ.,.R to the right, which in turn moves the 

5. FIBER JD:TE:rsror-- to the right, moving 

6. COUNTER cc�::-r::'ROL COKT.-,CT #2 avmy from #1 an d against 

7. COUNTER CONTROL COI-TT!�CT #3 there by a llowi ng current to 
flow thru the release magnet 
circuit. 

NOTE: The forward cross bsr is operated by the C/_!m:,-JJ�-""F; 
RETURN. KEYLEVER and the rear CROSS BAR is open -�e:d 
by the Figures, Letters or Line Feed key levers 

Cii.RRILGE RETUm:: KEY 
CL?.RIAGE P.ETURN KEY LE;'TSR 
C;�RRILGE RE'IURN c_-,}; IJ2;VER 

CROSS Bil.R 

FIBER EXTENSION 

CDUNTER CONTROL C01\T'I'LCT ,��2 
COlTNTER CONTROL COT'JT'�CT /13 

NOTES: • • • •  

,,,-, 
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SUBJECT: JIDVLNCING THE CH!tRACTER COt�TTER 

REF: Teletype bulletin 166, �ages 5 & 6, fig 11. 

llie 

1. COUNTER Ml�G�'ET becomes energized, pulling the 

2. COl.Tl'TTER MJ,..GNET J..mf.I"J.i.'I'URE against the core. Attached to 
the counter :r.1agnet armature is 

3. FE:2D 'fl�!f4. Bft�CkET. �Tounted on the feed nawl bracket is 

4. FEED P!-.VVL 1:.rhich is edvenoed forward on a tooth arround 

5. p_·� 'ICRET. ·.:men the counter magnet is de-energized j the 

6. FEED P ;,.':lL SPRI��G pulls the feed pawl back, rotating the 
rstchet one tooth end nulling the 
arrreture 8\lvey from the :magnet. The 
ratchet is attached to the 

7. Ri�TCRET SF.J;.FT which ha s on its other end an 

8. IN1HCLTOR which shows by a nurJ.�)er on the 

9. DD�L how many spsces you have used. As the �eed T>":Kl h 
advanced the ratchet one tooth, the 

10. L...cTCE P:.WL engages a tooth on the ratchet and hold2 the 
ratchet in its advanced position so that the 
feed p?1Q can again be operated and e ngage 
enoth.s:r tooth. 

COUNTER M/;.Gl'::E T 
COUNTER M:;.GJYET J:�p.];L'� TLji?E 
FEED J?i-�.VJL BPJ�CKET 

FEED PAWL 
RATCHET 
FEED PJ..WL SPRING 
RATCHET SH} .. FT 

Il\1JJICATOR 

DIAL 
L'\TCH PAVv'L 

NOTES� • • • •  
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SUBJECT: RELELSING THE CHLRACTER COUT\TTER 

REF: TeletsTe bulletin 166, page 6 

iNhen t1�,_., 

1" .f';.;_,:;·:i:�:'.E Hi\GliTET becomes energized, it nulls the 

') 
..... '· FJL7.J'.,s?·; I''l"GiillT LRl\1!/IURE egains t the magnet ce; re. r�ttac: 

·--�--- -��--

-- to the ernwture is the 

.3 ,, r::�;_·LZl·SE J::':li'ER. J'o.s t.t.E=; re leas e lever is ;no-.; ed by the 
arrust, _;:�:;- �u:. diesen,g0g�es both the 

4. F-i;:i:�) J?J,_vr.r, end the 

.- ..... , n� � ��· n - .,.,TT +' ....... -,...,.... +no 0 tJ --....J.�.,., _I_"- C' ,i; 1 .r.._J J.. -L (}; ·J ..:..-1- v 

,. 
Go �:�;·i. riC B.:F· �� rslee.::ing ths rstchet s.nd ollowing the 

ry _ P.�\','CI: ���' c ·· - ·-· :-:.�-: tu :ret:_;;:::::'::J. the counter to zero. The 

8 - -�· T e  ,-;··r }·-,'··� tb'· ".;'}""-" , -re.., • •t 0 e t d ---·-----�--:..·::..::·:�-----'- ' -· --'�·' -� �- ·· �f-l,,e 1.e1 .L ln l s p ra e  
·,c:: :· -.�j c.'n, holding the feed D8Wl and lE<tG} 
IJ::C<I · ··n::- c_Yf' er:gage:ment with the ratchet 
"J.G:; L: .. t-_te nex-c t.:':.ce the 

9" c,Jt'"�,,·: :�: �:;:: J.�f��,.-��-;-r .. 'l-:c::r1f.s er:ergized. Then t":1s 

� ..... j_\ ... J- (> }f}:���-) ? /� ���f� '. :·r�J disengages th,_;; l'e lease letch from t 
release leve.::>). 2ll�wL"lg the feed pa 
a:1d latch pm;l to :re-engae the rete 

NOTE: Whe�1. �-�::-.e :.·�,tc::-. .:-:: rectlrn� to ze":'u: it rrpe:rates a pistc 
t::�-�-. i-l.JJ��LT:J�: .. ,'>·�r:�: . .nUell� \.'ib.ieh �J·�-�chi.r1:::s ·0he shock of 

t 1.v2 r� •• ) ur ... ts .1 ·::-:- ::"'l�:::. n.c tc' zuro .Jc�'- :r .L'3;; e�ri.:; G the count c 
��r.:--u: J: �l:t� 2: ·_ Il? 

:llil�EJ '�E: T. :11.I..: .l J::.11�; ·;_. 
I�EI.E�'· 2"'·! �i,1Il-\;l..:Tt.� 
IJ�! ... :E;,;·�:·jr� J _.y/}- �l 
FEED ��·-�."?VI� 
L1 --;'fC"T 

.--�-- 1-�.l..l 

Rf.TCii,-��T 
RA'ICBi�.�. S.:?HG;;-0-
REJ�E::�.::fE l!:\_i��t�l!. 
C OTHIT;.:a 1\L lC' i',l!. T 

' -�),; ... : 
._ * : .. .. n�· � _ rr:-'[ 

FEED P..:l.'I-�L JIX'I'Ej\�SION 

- - .- - - ... - ... - - - -· - - - -· -· - - - ·- - - - - - - - -

NOTES: 
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SUBJECT: LIGHTING THE SIGNLL l.JJ:!P 

REF: Teletype bulletin 166, pege 6 

The 

1. RLTCHET SR�),.FT has a 

2. CiJI attached to it with a set screw. As the shaft ro t e 
-- the cam will rotate and ride against the 

3. C ONT.LC T LE'VER, V7hich vd 11 close the 

4. SIGNLL L;J.·'I' GPEIL TUTG CONT:'�CTS on the 65th character -
perfo�eted in the tape, 
completin� the circuit 
and lighting the signal 
lamp. 

Rf:.. TCHET SE.FT 

CJJ,I 

C 0�\fTAC T L VER 
SIGNll.L LiJP Ol'ERL.THTG COT'ITLCTS 

l�OTES: .... 
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SUB.TECT: F..LECTRICi�L CIRCUITS OF TEE :I!CJD Lil PI:RFOR&roR. 

REF: Telet:,rpe bulletin 166, psge 5 & 6. 

E.:B.TBJ;":..:f>j) COIITEC:. O:PE-:?U�rr:n:n LEVER n·r THE TJ.J?E POSITIO!\f 

;:;_ ' -,/ 1 �·.: �- ... n�:s c:mn·�'IP :..:::·'J:IICLTOR 

l. e <:":,_;": .i . . J ,; ,.)�1;:1 set .J.l� 5�3 
:::> !·.·.·,, ' c:  .. , ·n�r-· � ,.·- �· t') 'J' -"' r::; oo ohms each to;..·,l '1000 ohms ) t-..J o<; ,"· - l . ..t..L _: ..:: • ·- '...L<...-� C -.J. '::.- 1_, �-=-- CJ • .l v 1 W ..1. J V.: ' . .i 

�5, .J:J1_nte-?' control oont�:ct #1 ( left ) 
i3 - :t-; -,�- '!'1+-A·n ,..._1"""'<"1":- -� �: " . .., .�. -- · o + l�S) i' t ) 

-= "  , ..... ... .:,_ ,,. � '-'' . . . .. · .• : J •. cor..•,_, v ffr:, ,cen er 

�: �.\ �-.. ?�_·:� �(� � �:�:����� ���-� � ·�� ;�:� 
r; ._,.,, .. . . . , '  ,.,; cor··'·rc·; 1'\on-�-.�·(>"" #1 I i� • .  .�o , - ._ ·- . -� ,;, 

· . .I. ,J · .!. V - L '" --' .J ;. _,_ 
8 ,., 1__:5 �-.. "(� (_: ':� �- (· �.;_t, 3 c -;� 3 
9 .._ 

;3. _·_! :.�- ; { ;_�_.c:-.z, c L e; :: 5 S 
1�-()·l'T£ J ::· �_.�� � � ::; ..:.

--1 /"� '(I\ v. 
I. •. J ·._. ..L. <_y._ 2, .� KC C l, 2 & 3 m12.st close t o 

(-;"�.L�· �� r"l' -� 
/.] -� cc1. .. ·� ��- c r ma� .. 1.e ts 

}�}'� �!�:� .- �-:� '",�� 5-.'T--�<R TO �-�}�;-?� 

J.r .--, 
<_.. c. 

r7 Or-" ':1:• 
r: '- . 
6o 
r' ( ' 
c' c, 
0 
� . 

s! ..) ' ! ,  , ; 
: - �c.·:t:s:' :· :1 :,,, .- . 2 of SO·=.' ohms each, 

' ' I' ' • b ) , _  .. ,. �· .··: ' .-· --·,··:--",·,' ·. -·nt<>c-r, -�"'?i 1 rll"'l' +. �- l ,_.!- •' - • ... �·- - .... J, • --- .... · t;... (...l ' -� \ 0 .J. -

l : ;  r . .,.. · -,- , . ,., · �- , . ·, . , "0 n+a�' +· .-4· :) (.cent·"" l'') , - ,_ . '" -� ·· - . ._ .L ..1 ...__ v '-' u ,5 -:; -'-. 
}:., ' , , c:· .• t � .. :· aonta c0 #;<3 

x._,_ ��-- J .�.;��"��L .. ������-� �1 
1-� .. _·, . .-":·,_·, · · �!. .. -.. ·:..,�;·-�.�-' 
S�·- ._ . , . � �} �-! --.� {:� '-� �-... -_; ·.!."1 

total 1000 o hms ) 

NO'J:'E: �� ... . . •: _ _  1,. ir',..__, r� 3, ICC� l, 2 & 3 must close to 
s::':';::.L· .. , .-:1a :_"'elec:,3:S :..n.:gnets 

LIGHJ,:·:::? r '7·"'.·; �:. \ .: . . ... ''TP 
...,., . ..... � ·-� --��-

The �:"' c:.:n.,_ J:r�,, .. L'·' f\'Jcrated ms.,hanicelly, so that 
�l:eJr v.t:�.J.�. c_._ .-,�,r� \·l::�.· ·L:�:J,__� �-i:\-:�t<;£}tor hcie �.ccDcheG. a pre-
6.e�Gl';�:��:::_v r" .. <.'t,:�rn . .. u ·-_;_(..�L: ; c.:) charo.cter2 on Navy mc.chines 
1/.'l.-. , . , ·''· - ' 

-
.. , , -· .. . .. : .. .  r. 'l "\c;:·'' ·-;.., .,... ·d • rl 1,;::, l·s 1. ht d .-o ... l'·.� c•J.·::.;-; · • .  t'� lc• . :_, .J:, ,; ... :, .� , • .L·� .1e Slgno ciDD lf!. e • 

l c C:�,:,_�.��:� �� ::JI� �1( \.. -�-��-' :.t :� �j 
2o �-: .(·A:I .. �·�-u��:J_J; c :;l:"t�uct;.: 
3 c f�: -� ·�_s··:.:.r1--�._ J_ :'2---�t�·}J 
4. S.iir Gc�:,Jc<;Tor fl2 

The fJ · 

e.nd , ... D·'-''" 
cou�-�·- :r 

J.L �I:EJ:�J is w:�rsd. : i:·G:�tly between slip connectors 5� 
r_r}J.;c;:/ CCC'.llO'G �6 dc-cn.e�'c:d.zing t;.Il.Less you return the 

to z8ro by enorg1�ing the releese megnet. 
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5ND P 540 (New 6·6 0) 

,011\F. 

G R OUNDED ON 
COIL S CR. 

PUNCH 
MAGNETS 

COUNTER 

FILTER 

'"u'" BAR 
CONTACTS 

SIGN AL ____, 

LAMP 

�� .ra ..r1 r1 .rr n n �� 

O�AR 

NEUTR AL 

POLAR- N E UTRAL 
KEY S HOWN IN 
POLAR POSITION 

• 

I ,__ 

'350w 

COUNTER 
C ONTROL 
CONTACTS 

SIGNAL LAMP ., i Jt(d 1 l.........j 
CONTACT u 

�� ��A\ 

200"" 200"" 
--y � I 

TRANS. \SHIELD 

SPLICED 
a TAPED 

GROUNDED 
ON COL SCR. 

CONTACTS. GROIJN)EO TO TRANS. 
CONTACT MTG. SCR. 

---..., ·-,..�--��c:r I M F. J 
---

CAM P ULSiNG 
CONTACTS 

CAM PULSIN8 
CONTACTS 

SPUOED 
/a TAPED 

.OI�MF. � 
I 
I 

0 

PERFORATOR 
CONTROL 
CONTACTS 

\ 

i u �TAPE 

1\ l-_ TAP E a KEYBOARD 
KEYBOARD 

GROUNDED ON 
COIL S CR. 

ACTUAL WIRING- 15 TYPE PERFORATOR TRANSMITTER 
fCHARACTERn MINTER.,UNU MOUNTED ON PUNCH ASSEMBLY IQ THE LEFT QE KEXAQAAQ\ 23 
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JOB SHEET NO. 9 Ref: Teletype Bulletin Bl66 

91 . 

92. 

93 . 

94. 

95 . 

96. 

9?. 

98. 

99 

100. 

101. 

102. 

103. 

104. 

TRANSiiiT�ING SHAFT BEARING BRACKET. 
Page 8, J1ig 14 

SEU.JTOR BAR ASSE.MELE BRACKET. 

Pa�� 10, Fig 5 and 6 

LOCIGNG LEVER BRACKET POSITION. 
Page 10, Fig 15 

CLUIGH TH110WOUT LEVE..R. 
Page 10, Ji':t.g 16 

LOCK LOOP ROLLER. 

Page 10 & 11, Fig 18 

KEYBOARD CONTROL Q':ER�TING LEVER BRL.CKET. 

Page 11, Fi� 16 

UNIVERS.t\L BAR BRACKET .. 
Page 11, Fig 18. Pe1•t 1, 2, & 3 

INTERMEDIATE PAWL EGCE�TTRIC 
Page 11, Fig 19 

CLUTCH THROWOUT LEVER ECCENTRIC. 
:Page 12, Fig 21 

TRIP OFF PA'NL ECCENTRIC. 
Page 12, Fig 20 

REPEl�T SP! .. OE ROD Biill-CKET. 
Page 13, Fig 24, Part A 

REPEAT SPACE ROD. 
Page 13, Fig 28 

REI?EL.T SP .. 'iCE ROD CUTOUT. 
Page 14, Fig 28, Part A & B 

KEYBOARD C ONTROL OPERATING LEVER DETENT 
BRACKET. Page 16, Fig 2? 

105. UNIVERS.;'..L BAR CUTOUT LEVER. 
Page 16, Fig 34 
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--,----------
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JOB SHEET NO� 10 Ref: Teletype Bulletin Bl65 

106., Tli.PE TENSION LVER SPRJ;NG TENSION 
Page 18! Flg 3? 

10'7 c �r.dm 7\�iTL --">:i:iiTENT L!JJUS�1f.ENT. 
r::-.ga _-:V.?G 25� Flg 40· 

108,. T'IE") T�C�2 .. DETE�T S'.2RI:TG TENSION. 
&·::�,:�,) ,_s:\ .!'ig 4.J? Pa:r-1:. A 

100 C·I �· . •  _.,.,'I' \"'?Y'E"1") BD i c;r·:�···· 
11 • ......, ....J.!.. ,# -� \...1 t.. ��.U.J ,, '·It , �·t..<l. .{:;,_ 'j;. 

Page :;__s, '<:r�.g 41 

110. .�F.\t:�r.L·URE .f..ZVli:R I,':-''.:3'·�- i-,}":0 :RIGHT S1'0P SCitEWS. 
· Page 2.0 � .F:. g 41 &: 4. 2 

111. 

112. 

113. 

114. 

115. 

116. 

117. 

118. 

119. 

120. 

121. 

SELFX.TO:E FT.NGER F.J!/ii ..• :.:FER. ·• 
Page ro, F!g 41, Pert A 

PUNJH CO�\fTi .. CT BR!l.GIC�':, 
Page f�1t :tig 4? & 4 g 

AN��i--CRil.T'l�R MECH.A,NJ:ill,". 
P a g a �2 , Fig 4? & 4 6, 1' art J&·B . . 

FU��CH C OE'I'LCT OPERJ';.TING LEVER LINK. 
Page· 22� ::tg 44 & 4'7 

PUNCH CON'l'ACT LEVER BACKSTOP 
Page 23, i!'ig 46 

E.J.J!;D PAVVL ECCENTRIC. 
Page 23, Fig 41 

FEED PfJNL THROW'OUT BJ;.:'..CKET. 
Page 24, Fig 41 

FEED. Pi:..\'VL GUIDE. 
Page 24, Fig 41 & 43 

PUNCH Magnet. 
Page 24, Fig 41 

Tt..PE STf.I:PPER PLATE. 
Page 25, Fig (none) 

TlJ?E KNIFE. 
Page 25, Fig {none) 

/· 

_,.....------

1 /  '-/ 

----
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JOB SHEET NO. 11 Ref: Teletype Bulletin Bl66 

122. COUNTER CONTROL CONTACT OPERATING MECHANISM. 
Page 25, Fig 51 

123. FEED PAWL BRACKET. 
Page 27, Fig 54 

124, FIE LEASE MAGNET ARMATURE ECCENTRIC STOP. 
PaF.,;e 28, Fig 55 

125. CHECK LATCH PAWL BRACKET, 
Page L.B, Fig 56 

126. RELEASE LE\i'ER EXTENSION ADJUSTING SCREW. 
Page 28, Fig .54 

127. COUNTING MAGNET ARMATURE ECCENTRIC STOP·" 
Page 28, Fig 57 

128. RELEASE LAirCH BRACKET. 
Page 28, Fig 58 

129. DASHPOT POSITION 
Page 29, Fig 47 

130. COUNTER INDICATOR ARM 
Ad j ust as indicated by instructor. 

131. CONTACT CAM 
Page 30 
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SUBJECT� TRAJ?SP'IT TER D:tSTRIBTJTOR 

REF': Teletype bulletin 141; nagEs 1 thru 4 

T.Al'E SENSING OPEHATION. 

Each contact tongue is controlled by the �resence or absence 
of a perforation in the tape above it's resnective sensing 
pin. If, when the sensing pin i s  moving up, it encounters 
a perforation in the tape, the contact lever will rotate 
a sufficient distance to allow the contact tongue to mak e  
contact with it's marking cont0ct screw. 
In the absence of a pE-rforation, the tape will limit the 
upward trsvel of the sensi:::w pin which will nrevent the 
contact lever from roteti·-;_Q fer enough to allow the 
contact ton&tue to leave L:s spacing c ontact screvr. 

As the operating carr relEoases the onerating lever, the 

1. CONTACT LEVER SPT:!l�C-S are allowed to rotate the 

2. 

3. 

4. 

1. 

2. 

3. 

4 .. 

.9_q_��T_:A.CT LEVERS in a counter-cloc}:vri se directi()n, moving the 

S}J':JSING PI�JS up agaLtst, or thru the tane, and the 

corv-:rACT TONGUES down tov1ard the marking contact screws. 

As the 

OPER�TING C.tJ..(: nears the end of it's revolution, it v'ill 
- operate the 

OPE;F�ATING LEVER, which will in turn rotate the 

CONTACT LEVl,R B:�IL Jo:mter-clockwise, causinp the 

CONTACT LEVERS to rotate clockwise, pulling the sensing 
pins down, and moving the co':!tact tongues 
uu against the sDacing cot')·t :; ·t. s�rews. 

CONTACT LEVER SPRINGS 
CONTACT Ll!.'VERS 
SENSING PINS 
CONTACT TONGUES 

OPERATING C.4.M 
OPERATING lEVER 
CONTACT LEv�R BAIL 
CO:NTAC T LEVERS 

- - - . - - - - - - - - - - - - - - - - - - -

NOTES: • , • •  
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GENERAL DESCRIPTION OF RANGE SPREAD. 

The outboard side of the rangefinder frame is marked with a scale 
reading from 0 to 120. On this scale rests an index arm which can 
be moved to any position on this scale by: 

1. Loosening the thumb screw. 
2. Setting the index arm. 
3. Tightening the thumb screw. 

On a properly adjusted machine, and when receiving a perfect 
(undistorted) signal, it should be possible to print perfect copy 
(without garbles) with the index arm moved over a full 80 point� 
on the range scale. The ideal range spread is regarded as 15 toc95, 
although a spread of from, for example, 20 to 100 or 10 to 90 is 
also acceptable, provided a full 80 points of range spread is 
obtainable. 

LOSS OF RANGE 

One major cause of loss of range, (a range spread of less than 
80 points) can be traced to mechanical maladjustments, poor lubrication, 
or dirt, primarily in the rangefinder, selector unit or related parts 
of our own machine. 

Another 
wrong with 

L 
2. 

major cause of loss of range is due to 
the incoming signal) distortion. This 
The distant station may be sending out 
The line circuit may be qistorting the 
distant station. 

GENERAL DESCRIPTION OF SIGNAL DISTORTION. 

(something being 
may be caused by: 
an imperfect signal. 
signal from the 

Distortion is usuall e made in a signal 
betwee-n tne time -it Ts transrnftte ve�. 

If a perfect signal is being transmitted to the line by the 
distant station, and we are not receiving a perfect signal from 
the line, it is obvious that the line circuit is responsible for.� 
distorting the signal. Although distortion may be present in anr 
line, usually it increases with the length of the line. In a short 
line, it may be so small that we cannot detect it. In a longer �ine, 
it may be so great as to entirely prevent us from receiving a us�ble 
signal, without recourse to a LINE RELAY to regenerate an undistbrted 
signaL 

Note: It is not our purpose here to attempt a complete 
understanding of the may types, causes or effects of 
distortion. For further reference, the publication 
NAVSHIPS 900.031 (Advanced Base Teletype Installation 
and Maintenance Practices) contains an excellent 
discussion of the subject. 
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OP 'I'IM'mv! SETTING FOR THE RANGEFINDER 

It is obvious that the best setting for the rangefinder 
index arm is one that will allow the machine to print a goo d  
cops"� regard.le3s of the manner i n  which distortion is reducing 
the range spread� 

r.rhi s setting is called the ( optimum se tting ) meaning: 
( The best average setting ) e It is determined as follows: 
1., Find the u�:per &!'ld lower limits of your rangee 

Exam):.e� 25 to ')�S 
2o Add �hese two figures. 

Exampl.e � 25 "91"<lfJ- 95 equals 120 e-
3. Devide the rroduct by two< 

Example� lJ�Cl devided 'by 2 e q_l.Etls 60. 
The thtimum set-:2.I:g to r the index arm would be 60. 

RANGEFINDER ACrrr o:t-T 
we-ha�v

·
a-a7re8�dy learned how the start impulse actuates the 

rrw.P'{-1f'in·.1-::�r train of parts1 releasing the stop s:::m of the 
selector cam sleeve� and. per!!li tting the sleeye to make one 
comple te revolution� At the end of this revolution, the 
stop arm is held by t.he stop lever, since the t;ripoff 
e ccentric is no longer depressing the trip latch plunder, 
due to the reception of the stop imp ulse. 

EF:t!""ECT OF FO'ITN"G THE R\�TGE FI!\'!))ER I!'TDEX ARM 
-------

·
-·� ...... �------

Moving the range finder index arm actually changes the poin� 
at which the stop le·ver iNill catch a nd hold the stop arm of the 
selec:tor earn sleever the duration of the stop impulse... Vi'hen t he 
start impulse releeses the stop armt the selector cam sleeve 
must travel n certein distance before the first selector cam 
strikes the first selector lever . 

If the index arm is moved toward the Low side of the scale 
the s top lever will be moved to the rear,and stop the rotation 
of the selector cam sleeve Later, thus decreasing the distance 
the 1st selector cr@ travels before it strikes the the 1st 
selector lever':) 

In the above case, we decrease d the d istence and the time 
betWben the beginning of the start impulse and the nositioning 
of the 1st swordo 

Now if we move the index orm to the High side of the scale 
the stop lever will be moved to the frontt and stop the rotation 
of the selector cam sleeve Sooner, thus increasing the distance 
the 1st selector cam travels before it stri kes the 1st 
s elector. 
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RANGEFINDER (con't) 

19-. this case we increased the distance and the time between 
the ·'ti'eginnd.ng of the start impulse and the positioning of the 

4 � 

lst sword. 

SWORD POSITIONING TIME 

Each sword must be positioned during its respective 
intelligence impulse. With a perfect signal each intelligence 
impulse is 22 m/s long. Due to the mechanical motion involved, 
it[ takes 4.4 m/s to position each swordo 

1. 22 m/s represents 100% of the available time. 

2. 4.4 m/s or 20% of this time must be used to position 
the sword. 

3. 17.6 m/s or 80% of the available time is left over. 

This 80% excess available time allows us to change the 
positioning time of the swords by moving the rangefinder index 
arm. This 80% is directly convertible to the 80 points of 
range spread required. 

Notes� 
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Mark 
60 1-.r 

START ! 
22 M/S . 

' 

1st Int 
22 l'I/S 

f i0"�� --·--h:=i--, 
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� 
.

. J
·�_-
·
· .. ·�· 

t • . : 
r : . ;-n·..;. 
j:�.� ' ·. 
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�..a.Ml� ·---�J�'---· , I f 

2nd Int 

22 M/U 
!!:rd Tnt, 4th Int • 5TH Tnt 
22 ],1/:S , 22 M/S t 22 M/S 

�r-:�· ·i ., _:t 
' 

i3 � 1;:> 

' 
f a :� ·--��---- t �� 

):"_l 1.:3 
�- ,;:::: , 

.J 

• 
--.:;.: .. "'"" .:::::i 
· ·-

,.,_ ____ ���---

·� 

j ::::l 

ti,.,,. �!� 1 i:�:1 
. J ··-···! : J ·- �- . ;·=.::: I :;; ' -.:: �j i ·:� 

. ;:..:: 
·� 
..2 ..::::. '-' ',.\ .. 

a. 4 �.�r;s n 
;;,o rd /"� . 

• • IZI '!.-,---P0$1t10D. "o/' 
Pe.ngefinder 

· 
Index ann 

* This time mPy be 
increased or 
dec1-eased by moving 
the rangefinder index 

time 
___ · · -

a:rm. 

0 15 55 95 120 
Rangef'inder scale 

Diagram ('}:r· the lett er "Y" with a. pe rf'ec t signal. The shade d 
portions represent the svvord positioning time. NOTE that: 
a. Each positioning time occurs in the �xact cente r  of each intelligence impulse because the rangef'inder index arm 

is set in the exact center of the perfect range, 1 5  to 95. b. In this case the first swordis positioned exactly 30.8 1l./S af'ter the beginning of the start impulse., 
o. The five positioning times are always exactly 22 M/S ap&.:rt due tF 'hns r,-:;F<-o·ir.u r;1I::- +.h,.., "'"","'"'...,,..n· �P.m� nn "'-'-.c-,�­

sleeve. 
d. If the index arm is moved towar d the low side of the 

scale the swords will all be positioned earlier during 
their respective impulses. 

e. We cannot move the �:r..d.e:x: arm below 15 o r  above 95.on .t.he 
range scale without moving each positioning t ime out of 
its allotted impulse and cause the machine to garble. 
HOWEVER� 

"WE CAN I'·�OVE THE Il-.TDEX A:Rl� OVER A FULL 80 POINTS OF R\NGE l'.ND 
STILL COI'Y THE n�COMING SIGN.\L \1\"ITHOUT G!�RBLES IIi" THE SIGNAL 
IS PERFECT iUill OUR lU.CHINE PROPERLY ADJ"USTED. 

EFFECT OF BIAS DISTORTION. 

If all the s'F��.CE impulses in the above diagram were made 
longer by about 4.4 r.t�?S and the MARKING impulses reduced a 
like amou...11.t, we would have a conditio n  knovvn as "SPACING 
BIAS" distortion. We could move our index arm below about 
35 on the range scale but the machine would �orble. 

If all the llfJ,.I?K imJ?ulses in the diagram were made lcnger 
by about 4 .. 4 w·:s and the SPACE impulses reduced a liY."., amount 
we have �.1"ARKING BIAStt distortion. Vve could no·t move tll'7 
arm above ?5 on the rangefinder and \i:..ve t.b<e mcrchd.:Le s·till' 
copy. 

lU-RKING BIAS c.� .. USES US TO LOSE THE HIGH SIDE RANGE 
SPACING BIAS CI.USES US TO LOSE THE LOW SIDE RANGE 

Ot' our 22 MIS impulse., 20% has been lost, henoe 2� 
distortion t �. p:resent.., · 
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2nd INT ' 3rd INT I 4th INT I 5th INT 

M.A.RK 
60ma 

SPACE 
0 �1'1 
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! Range:finder -.findex Arm 

0 55 75 95 120 
-Raiige'f'Inaer'-s-c ale 

.AN EXAMPLE OF M'.iLFZIUG BT.�S DISTORTION 

I ���t .. ' ' . r,. .. 
�· 
, .. 

· .,,>. 
·�· 

..., . "if.!;•'s ...... 
y·� .... 

j�:: 

Showing 20% distortiono Notice that the mcchine will NOT 
copy abo ve ?5 on the rf;nge scale. M.ARKING impulses have been 
lengthened and SPACING impulses have been shortened. 

ST��RT 

MARie 
60 ma 

1st INT 

�; �� � ... - . -.... 
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� �--�j ·111 
l: 

SPACE 
l.t
::: 

¢ ,.,.... rna ··-: 1 ... . 
�, ...... �� .;·: t 

2nd INT 3 rd INT 4th INT 5th INT 

1 
I :::;I ·: �: ... ·.·.::. ! !''':• 

j;:; 
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.... "'.I �, ��- ,, 
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L�::.:.f I·"'��· 
1�:.!� 

�·��i '':''i! 

I f1l L);j 
1 t::-.� f ........ 

i' '! 

I Rangefinder 

0 
\Ji Index Arm 

15 �5 55 75 95 120 

��"'.� 
�� :�< 
� �··-

:'!1:···; c • " . , ..... 
·;r; 
""·'·" """' 

"1;;: ·�·�· !':·::: 

-------�---- - \L'f ...... - I"' . Rt> rigeTina-e J.' uV () ..1.0 

AN EXAMPLE 0 F SPAC TI�G BIAS DISTOR'IT ON 

Showing 20% distor tion. Notice that the machine vall NOT 
C0PY below 35 on the range scale. The SPACING impulses have 
been lengthened and the 1��RKING impulses have been shortened. 
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!'r,quently, when receiving a. signal �rith moderst;-:; 

d1$tcrt�on• we will tind that the disto:rt'i!.<:>n will eftec-i; 
the range spr:ead in s' d�f'1n1te manner9 

11*4) r t:lXe.tn:p 1e :. 
l• �e UP,Pl!.H limi.t of. �he range may be :red"�JCed by ::;c p )in 

(l(ange 1.:7 to es) 
2 ...... ·• 01'm�. ., 1m1 t 0 ·t' •• , " "" · ...., � F' ,.,..., • • ., · -.,.. '' ' .. ·"'d �,. ·· · 'r'C�' ""' · it · .. .- -�,_e .1·., r�J:.:·:-." .t.,.' . , ....,. ..,J-.,,.�:;; .:.R ... \ .. t.., . .: J .. .:.. ;.Jl"J :.._,.,._ .. ...  · . . . -...., v:�.,\OJ ""? .:'·· ¥0 1 

(Range 33 to 95} 
3. Botl� �p.ds of· the !a'!lge m.9y bo l"eo:v<::ed by 15 -roints .. 

(Range ao 'to eo) . 
---�-�----·------·----�---------·---------�·---------�--�---

m ·t$t.t�1fOHSHlP .. ')F 80 P.o:t1'TS OF RD.NGE AND �· SiGNAL 

. Wllen en, ilttpulse or s1gn�rl i.s p,e rtect., the �enge ot 
the J�ulse ·1 s 100 pet;cent-, .e qi.lalli;n� 0 ·to l.OO . o� the ranse 
tinller. Sinee the.id�al 1!'osi tiQJ't tor the seleo'tdns 1n�erval 
t• 'lm£.1 OEN',IEll of tne '1m.pulse, ··the rat).se ·finder arm shO'Uld 
be set on 50, The, selecting m:eehemism must use 4.4 ltlillisec 
or 20 pereent·or the iinpul.se and since the range finde:t !s 
set on 50• the 20 percent will come trom the exact oent.er o: 
the impu�se end leave a totel of. $0 percent, 40 pet' Cent on 
eec� side. There tore the· range t1nder oen be moved 40 poin· 
ee.c� •i W,.tnout r,:ece1rtns a wron.e impul$e resulting !n a 
range ot 10 to· 90 (50 �'-nus 40, 50 plus 40},. or ao pointe. 

•. • 4. 

· 

To llte�s\il"e net .effect ot all kincliB c>f' uatemat!o 
di�tcU:�ti�h.··. Pc>:$l.tion ·,of reo ei ved signal$�. the re�e. ·ttn�t�. 
ar.tn. r.a ftrst mcved 1n one �irectiq:,. until etrtn.·s·: &l)pe$r ln 
the ·copy and the:n moved back slowly until these e:trors are . 

el.imin�ted. Silll.ilarly, the rangefindej:t arm ,is thoved i., the 
max�m\'iia distance in the opposite dir£ct1on. Tb:e�e two seal 
read1;81• t),\en: give· the opera tin& margin ot s1�a1s under te 
On p,9:�t,eet signals the margin would be from 10 to 90,, eQ po 
but Wl:th eithei" MAl\KING or SPACING bias this mar8in would n 
l')e se great. With W .. RKING bias the HIGH 'Part ot the range 
would be effected, and when SP�CING bia is present, the LOW 
pert would be affected. 
��----�-�--�-�-�----�-�.-��·---·�-�---�--�-�.��---�����----

NOTJ!!s:: 
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RIB30N FEED . 
R�F: Telet ype Bulletin NO. 144 Pg. ? , I!'it:. 14 

General: The ribbon feeding operation in the model 19 teletype is for the 
purpose of causing the ribbon to be continuously move in front of the type 
pa llets, which causes the printed copy to be printed legible� Ribbon feed 
is accconplisb.ed on the rearward travel of the pri nti ng b a i l . 

RIBBON FEED 'If'..AD1 Ol!' ? A�1TS 

The 

1. Nothced Extensio::1 o:' the Pu.ll 3?..r 3e.i 1 Plunr,er has one end of 

2. Ribbon Feed Le';el� e:r�:aged il1 its slot. The oth er end of the ribb on 
::r:3d lP7'cr is att a �h ed to tha castin[', of the type 

c,::r ca:rri'3.!;e. •J:•r.mected in the middle of the rib bon 
�ced lri'tler is tl1e 

3. Ribbon Feed PmPl, wr,.ich, on the fOI"Rard .motion of the nrinting b ail , 
rides ov-er and encages a tooth on the 

4. Ribbon Feed Rat chet. T hen on the rearward moYement of the printing 
b ail , the pa't'rl advances the ribbon feed ratchet 
one tooth as it turns. �.Iounted on the saJne 
shaft as the ratchet is the 

5. Ribb on F eed Ratchet G ear, wh ich will also· turn. It is meshed with 
a.'1d turns the 

s. Ribbon Feed Sh3.ft Gear, which is r.'!ounted on the 

7. Ribbon Feed Shaft. r..�ol).nted on it are the 

e. Ribbon Feed Shaft Bevel C:· ears that mesh wi t h  the 

9. Vertical Ribbon Fe0d Shaft Bevel Gear. These cause the 

10. Vertical RibbonFeed �1aft to rotate. This shaft rota tes the 

11. VA-.:otioel R.i bbon Feed Shaft Spur G-ear. The se mesh TJi th t he 

' 12. Ribbon Spool Shaft Spur Gear causing the 
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13. RIBBON SPOOL SHAFT to rotate. Mounted on the spool shaft is the 

14. RIBBON SPOOL which will also rotate, This action advances the 

ribbon. 

RIBBON FEED TRAIN OF PARTS 

NOTCHED EXTENSION OF THE PULL BAR BAIL PLUNGER 

RIBBON FEED LEVER 

RIBBON FEED PAWL 

RIBBON FEED RATCHET 

RIBBON FEED RATCHET GEAR 

RIBBON FEED SHAFT GEAR 

RIBBON FEED SHAFT 

RIBBON FEED SHAFT BEVEL GEAR 

VERTICAL RIBBON FEED SHAFT BEVEL GEAR 

VERTICAL RIBBON FEED SHAFT 

VERTICAL RIBBON FEED SHAFT SPUR GEAR 

RIBBON SPOOL SHAFT SPUR GEAR 

RIBBON SPOOL SHAFT 

RIBBON SPOOL 

Notes: 
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JOB SHEET NO. 1 

SUBJECT: ADJ1JS1IMENTS 

( 

(") 

REF: TELETYPE BULLETIN NO. l38B 

'mE TYPEBAR CARRIAGE INTRODUCTORY ADJUSTMENT 

l. PLUNGER GUIDE ROLLER BRACKET 
Page 1�4, Para 3 and 5� Fig 2 

2. PLUNGER ROLLER ECCENTRIC MOUNTING STUD 

PAge 1-4, Para 6, Fig 2 

3. PULL BAR G1JTDE 
Page 1-4, P��:ra: 9, Fig 5 

4. CODE BAR BELL CRANKS 

Pege 1-28, Para 153, Fig 62 

Adjustments 1 through 4 are familiarizing adjustments 
to acquaint the student with the proper use of tools and 

guages, and to read end interpret directions fram the manual. 
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JOB SBEET NO. 2 

5. REMOVE AND DISASSEMBLE MAIN SHAFT. 
CAUTION: DO NOT wash parts in solvent that 

have felt washers or wicks inside • 

6� REASSEMBLE MAIN SHAFT 
Teletype Bulletin No. 144,Page 3,F1g 35 

? • INSTALL AND ADJUST MAIN SHAFT 

Page 1-9, Para 39 

8. MAIN SP'..AFT CLUTCH THROWOUT LEVER 
P age l-9, Para 40, Fig 20 

g. SPACING SHAFT LOWER BEARING BRACKET 

Page 1-10, Para 43, Fig 22 

10. PRINTING BAIL ADJUS'IMENT 
Page 1-10, Para 45, Fig 2� · 

11. FUNCTION LEVER BAIL 
P&ge 1-10, Pa.ra 46, Fig 24 and 25 

12. BLOCKING :PLA� 
l>t:1ge 1-10, Para 47 • Fig 24 

13. SIXTH VANE 
P&ge 1-11, Para 50, Fig 25 

14. SELECTOR VANES 

Page 1-12, Para 51, Fig 25 

15. PRINTING BAIL SPRING TENSION 
Page 1-12, Para 53, Fig 28 



(':� 

. , 

(,, 

(.;� 

J'OB SHEET N0.3 

TYPE BAR CARRIAGE F!Nf..L-RIBBON FEED, RIBBON REVERSE. 

16. RIBBON F.EED SHAFT· BEARING PI.t .. TES 
Page 1-5, Para 10, Fig 6 & 7 

* 19. RIBBON FEED SHAFT DETENT SPRING 
Page 1-5, Para 11, Fig 6 

18. VERTICf.L RIBBON FEED SHAFTS 
Page 1-5, Para 13, Fig 7 

19. RIBBON SPOOL BRb.CKETS 
Page 1-5, Para 15, Fig 7 

20. RIBBON SFOOL SHJJ'T SPUR GEARS 
Page 1-5, Para 15, Fig 8 

21. VERTICAL RIBBON FEED SHAFT SPUR GEARS 
Page 1-5, Para 16, Fig 8 

* 22. RIBBON SPOOL CUPS 
Page 1-6, Para 17, Fig 9 

Y'' -

' ; . 

23. VERTICAL· RIBBON PEED SHAFT SPRir..TG TENSION 
Page 1-6, Para 18, Fig 9 

24. RIBBON :REVERSE SHAFT COLLARS 
Page 1-6, Para 21, Fig 10 

25 • RIBBON REVERSE SHAFTS 
Page 1-6, Para 20, Fig 10 

26. RIBBON REVERSE SHAFT LINKS 
Page 1-6, Para 22, Fig 11 

27. RIBBON REVERSE Alll BACKS'roP 
Page 1-7,Para 23, Fig 10 

28. TYPEBAR BACKSTOP 
Page 1-7, Fig 12A 

29. RIBBON SHIFT LEVER B&'\CKET 
Page 1-e, Para 29, Figs 13 & 14 

·"' 

"" """"\ 
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JOB SHEET N0.3 {CONTINUED) 

30. RIGHT PULL BAR �RJ:NG BRACKET 
Page 8, Para 35, Fig l.8 

* 31. LEFT PULL BAR SPRING BRACKET 
Page 9, Para 35 , Fig l.8 

32. C.ARRIAGE SUPPORT & PULL BAR BJ'JL PLUNGER ROLLER. 
Page 9, Para 38, Fig 22 

33. CARRIAGE GUIDE SCREWS 
Page 28, Para 152, Fig 23 

34. SP l�CIN"G RACK 
Page 28, Para 154, Fig 63 

35. RIBBON OSCILLATOR-LEVER 
Page 31, Para 1?0, Fig 6? 

I 

NOT.E: ADJUSTMENTS IND!d.ATED BY * ARE NOT REQ.UIRED FOR 
GRADES BUT 'WILL BE ACCOMPLISHED (IF NECESSARY} 
BY THE INSTRUCTOR AND/OR STUDENT AS TIME PEHnTS. 
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JOB SEEET NO. 4 

SHIFT/UNSHIFT MECHANISM 

* 36. PtA TEN UNIT PILOT SCREWS 
Page l9,Para 90,Fig 49 &. 52 

37. l?LA.T.EN SHIFT/UNSHIFT STOP POST 
Page 19,Para 91, Fig 50 

38. UNSEIFT·STOP SCREW 
Page 20, Para 92, Fig 50 

39. SHIFT STOP SCREW 
Page 20, Para 93, Fig 50 

40. :FUNCTION :S..UL BL: .. DE 
Page 20, Para 97, Fig 52 

*41. UNSHIFT ON SPACE CUTOUT LEVER 
Page 21, Para 96, Fig 97 &. 98 

42. SHIFT{F!GURES)A.ND IDISHIFT(LETTERS) 
Page 1-21, Para 99, Fig 50 &. 51 

43. SHIFT/UNSHIFT DETENT 
Page 21, Para 101, Fig 50 

.. 

NO'm: J .. DJ1JS'l'MENT INDICJ�TED BY * ARE NOT REQUIRED FOR 
GRJWES BUT 'WILL BE J;.CCOMPLISBED BY THE INSTRUCTOR 
AND/OR STUDENT (IF NECESSARY) AS TIME PE:Rr-ITTS • 



JOB SHEET NO. 5 

�,, LINE F.EED MECHANISM 

( 

' . .. 

* 44. :PLATEN SHAFT 
Page 1-22 Para 105 

* 45. })LATEN FRICTION ASSEMBLY 
Page 42, Para 231, Fig 93 

* 46. SINGLE/DOUBLE LI}J"E FEED DETENT 
Page 1-22, Para 106, Fig 50 

4'7. LINE FEED DETENT LEVER 
Page 1-22, Para 108, Fig 50 & 53 

48. LINE FEED CHECK SCREW 
Page 23, Para 113, Fig 53 

49. LINE FEED LINK TURNBUCKLE 
Page 1-22, Para 109, Fig 50 

50. LINE FEED CHECK POST STOP SCREW 
Page 1-23, Para 114, Fig 53 

51. LINE FEED CHECK LEVER 
Page 23� Para 115, Fig 50 & 53 

* 52. PRESSURE ROLLER RELEASE CAMS 
Page 23, Para 118, Fig 53 

* 53. :PRESSURE ROLLER TENSION SPPJNG 
Page 1-24, Para 119, Fig 55 

// 

t 

NOTE: ADJUS'IMENTS INDICATED BY * ARE NOT REQ.UIRED FOP 
GRADES BUT 'WILL BE ACCOMPLISHED (IF :t-.1ECESSARY) BY 
THE INSTRUCTOR AND/OR STUDENT AS TIME PEW:ITS. 
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JOB SHEET NO. 5 

SIGNAL BELL, CARRIAGE RETURN AND SPACING 

''',,. .· 
. ..., _.,, 

54. 

' f 

SPACING ESCAPEMENT PAWL OPERATING A� .. / 
Page 1-25,Para 128, Fig 57 � 

* 55. SIGNAL BElL LATCH BAR LATCH SHD[S 

Page 1-25, Para 1 33, Fig 29A 

* 55. SIGNAL BEIL LATCH BAR LATCH 
I> age 1-25, Para 134, Fig 59A 

* 57. SIGNAL BELL HJOO.'TER BACKS TOP 

�age 1-25, Para 1 35, Fig 59A 

58. CARRIAGE RETURN LA'IDH BAR LATCH SHIMS 

Page 1-25 , Para 139, Fig 59A & 50 

59. CARRIAGE RETURN LATCH BAR LATCH 
Page 1-25, Para 140, Fig 50B 

� 

.(/ 
50. CARRIAGE RETURN LOCK BAR LATCH ECCENTRIC fjcij)flfl 

Page 25, Para 143, Fig 50A ·� 
61. CARRIAGE RETURN LOCK BAR 

Page 1-25, Para 143, Fig 60A 

------

.I 
// .. 

r�/ 

62. CARRIAGE RETURN �ERATING LEVER STOP 

Page 1-27, Para 144 , Fig 60B 
SO

L
� 

63. SPACING STOP LEVER BRA.CKET 

Page 1-2?, Para 150, Fig 61 

64. CARRIAGE RETURN SPRING DRUM 
Page 1-28, Para 157, Fig (none) 

65. LEFT !JID RIGHT MAIDIN ADJUSTING S CR.E1NS 

:Page 1-3l,Para 168 & 169,Fig60B and 61 

66. MAID IN BELL 
Page l-32,Para 173,Fig 58 

5? • D.ASHP OT VENT SCREW 

Page l-33,Para 17 6, Fig 60 
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JOB SHEET N0.7 

THE SELECTOR �TNIT 

l?HELDITNJ,RY: 1. REMOVE SEPAW�TOR PLLTES. PL/;.CE J'.LL P.!IR� 
ON WORK BENCH IN EXACT ORDER OF REMOVAL. 
PROCEE'l-J AS FOLLOWS : 

a. Remove the rive nuts and lock washers 
holding the plates assembly. 

b. Remove the top separator plate. Note 
that it is differ ent in shape than 
the others. 

c. Remove the armature locking lever and 
its spring. 

d. Remove second separator plate. 
e. Remove selector lever spring,sword, 

"T" lever and selector lever. 
f. Continue disassembly, removing all 

plates, swords, "Ttt levers, springs -

2. CLEANING, LUBRICATION AND REASSEMBLY. 
a. Draw pan of Agi tene from shop. 
b. Draw rags from container in room. 

c. Clean all parts removed above. Spread 
a fine film of oil on all parts and 
wipe off excess. 

d. Check all parts for undue wear and 
tear while clean\ng. 

e. Reassemble the unit in exactly the 
reverse ord er of removal. 

f. Call Instructor for throwout on the 
following adjustments. 

68. STOl? LEVER ECCENTRIC SCREW 
Page l-14,Para 63, Fig 36. 

69. MAGNET BRJ.,CKET 

Page l-15,Para 69, Fig 33 

?0. SELEC TO R V".J�GNET COIL 

Pege 1-15, Para 58, Fig 33 

71. SELECTOR ARMt:.TURE · BR!l.CKET AND LINK 

Page l-13,Para 58, Figs 31,32 & 33 

?2. SELECTOR ARMJ .. TURE 
Page 1-12, Para 5? ,Fig 31 
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JOB SHEET NO. 7 (CO��NUED) 

? 3. ARMATURE STOPS 
Page 1-14, Para 60, Fig 34 

? 4. AMATURE TRIP OFF ECCENTRIC SCREW 
Page 1-15, Para 6?• Fig 39 

? 5 • ARMATURE LOCKING "WEDGE 
Page 1�1?, Para 75, Fig 43 

It is required that the student obtain 80 points 
of range, anywhere on the range sca le, using the BD-100 
"TD" or the mobile "DTS". 

Students obtaining 80 points or over will proceed 
on to the next adjustment without having each of the 
s e lector unit adjustments checked by the Instructor. 

��en the student is certain he has 80 points of 
range he shou ld place his name on the board for a check. 
If the Instructor determines he has 80 points or more 
it is indicated that a ll s elector unit adjustments are 
within to lerance. 

If unab le to obtain 80 points of range after refinir 
all s e lector unit adjustments call the Instruct or. 
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:rOB SHEET NO. 8 

IVTOTOR STOP AND KEYBOARD IDCKOUT MECHANISM 

76 • ARMA'IURE I.DCKING VllEDGE (MOTOR STOP PAWL LATCH) 
PAGE 1-14, PARA. 61, FIG 97 

77 • MOTOR STOP LEVER BRACKET 
PAGE 1-43, P AR.A 240, FIG 9? 

78. MOTOR STOP LEVER ECCENTRIC 

PAGE 1-43, P.A...'iA 241, FIG 9'7 

79. MO'IOR STOP PAVJT_, BACKS'I'OP 
PAGE 1-44, P.ARL 243, FIG 97 

80. MOTOR STOP LE'Viili BACY...STOP SCREW. 
PAGE 1-44 t P .&11.A 242, FIG 97 

81. MOTOR STOP RELEASE lEVER ECCENTRIC 
PAGE 1-44, P.ARA 214, FIG 97 

82. MOTOR STOP LEVF.R SPRING TENSION 

c: · 

PAGE 1-44, PARA 246, FIG 97 

�-

83. STOP rEVER PIATE 

PAGE 1-3?, T?ARA 206, FIG 83B 

84. BREAK LEVER ADJUSTING PLATE 
PAGE 1-37, PA..:.'t.A 207, FIG 83B 

85. SEND REGF.IVE "Tit LEVER FR ICTION WASHER 
PAGE 1-29, PARA 160, FIG 65A 

86 • SEND RECEIVE MECF...ANISM PLATE 

PAGE 1-29, PARA 163, FIG 66 

8?. INTERMEDIATE LEVER STOP BRACKET 
PAGE 1-30, PARA 164, FIG 65A-66 

88. SEND RECEIVE RESET LEVER UPPE R ADJUSTING 
PLATE { SCREW ) 
PAGE 1-31, PARA 167, FIG 65B 

89. RESET LEVER IDV\'ER ADJUSTING SCREW 
PAGE 1-45, PARA 251, FIG 99 

90 • RESET LEVER DOWNS'IOP SCREW 
PAGE 1-45, PARA 252, FIG 99A-99B 
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UNIT :IV_. 13 

MODEL 19 KEYBOARD TRA.NSliiTTING lThiJ:T 

GE�illFXL: The keyboard of the Model 19 Perforator Tran:�­
mi tter is the TRANS:MI'ITING UNIT which permits manual 
opera�iun of the :Mod� 19 teletypewriter. 

��"JR?OSE: THE KEYBOARD CHANGES MECHANICAL MOTION INTO 
ELEC·IHICA:. IJ\/il?ULSES OF THE FIVE Ul\TIT TELETYPE CODE. 

�ressing down on any key causes mechanical act ion to 

tak3 place that opens and closes six pairs of electrical 
contacts in va rious :9att erns � This causes tt.e teletype 
lo::>,) to be either OPBI'TED (S?ACE) 'V'Jith NO current on the 
J.in;) 7 or !_.f,(;8�D (YA:R:K) wi th current on the li..ne. 

SJ"LTRCE OF I.'IECEANICAL POWER: Mechanical power for the 
operatJo:..1 of the Model 19 is derived FROM CtJ.flS P-ND GEARS 
ON 'lF& �dAINSHi�FT .si£f ti�ND SPRINGS THROUGHOUT THE !lACHTNE. 

rrne rr.s"'":.1 shaft is moun ted on the typing unit. On its 
r:l.flJ.t en..l 1s a 1.a:rg8 fiber gear (Main shaft gear) Which 
n;:=:s:;_:..�.::s wi �,::_, a '1Cts1 g·aar (Motor pinion gear ) on the motor 
s_l:lal't0 rL1e Lra:�:.srr::.: .�·i;ing shaft is driven by the transmitt­
:'u.g 0l.L•?.f ·:i r.·R.T�1,�:o g·�r,." ·�rhich :!. s mounted on tl;le rear end of 
the ·vransmit t-ing s!�a :t,, 'li1e tra:1smi tting shaft DRIVEN 

gea:r 1s dri ye:: "Ey· t:(.lF� ��:<ansmi tti:J.g shaft DRIVING gear 
whic.t1 is nour;.ted o::.1 ·(:he rudn s:t:.aft .. 11'hus we can trace the 
the �rain of parts fo� rctetion of the transmitting shaft 
as fo J.:.c'NE � 1'!0TOT� .PINION GEAR 

��TAil.': SF.J-tFrr GEAR 

MAIH :.�:-iA.FT 
'l1RlJ\L3!. 'G: 'r'riNG SHAFT DHIVINC- GEAR 

?E"�N�it<J.T11ING SBl.FT D2I\lEN GE.ll.R 
�"BL'\31\�l.TTING S}lAFT 

In tl1a !'1orJ13-,_ J...9 7vS vrlll frequently discuss the source o� 
PO\VER. Ac t:rw :;Lite:-:- _,:>in:Lon gr�r:r ac".;uall:r sta:-:'ts it all 
off, it oee111s �.>e :. '>t:Flal pla<..:e to go 1 Bt'T I'J' IS NOT .. 

For e a �h or orc::;ti on ln t.i:J.e .na chine, �chere is a cam -c;-:::; gear 
on the mai'..1 sh c ft ttat :t"':J.:rni::.hes po';8r, or a spring some 
where. in the mschinB ths�c ass:! . .-"ts in t he operation. 
r.G.'1.erefore,, ln ti"'"lCil�t; the sou::c-e of �ower� we vall go back 
only as fa:- as the Eicin s:C..nft End we will.. ALWAYS be guided 
by tl:a following ru::Le. Hun)orize it &nd ler,rn to a�ply it! 

JJ\! THE MODE:L 19 L'...:L POVR� I2 DE::l'::VED :B'J,:)M C""J!fS J\.1'TD GEL.R: 
ON 'l'2E BJ:..l� SHJ�FT OI:IT-'Y t ;;_;,'\D SI'RINGS 'l'HRvli:;.HOUl' TirE MACHI1-JE. 

NOT'�: The moto r rotates at 2100 RP�� 
The rr�ain sha :'�t rotates at 420 RP!':! 
�} .c· -: �:: ...-� ::::::. ��· �- ;::� :-;1: a�� r-c.J�a t9 � a7 .:: �8 n�·.\r 

'Page 1.50 
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KEYBOARD TR:U'JSMITTING SHAFT 

The transmitt ing shaft rotates all the time the T'l"to ,r 

is running, In all our discussions of the mchine, we wll 
assu:..1J.e that the motor is running, as that is the normal 
uon:':_i tio�1 of the mchine. 

'�'�JP. �:ransmi tting shaft has m..,unted on it, the TR,NS"E'T 
�'��JG· .�:.,:;·y1 .SL:t!;EVE, and the TRt .. NSliTTTING SHJ�FT CLUTCH ( a 
-r:· � . . _, '' < • .  L·i;\� c.. c tion clutch ) and the TRf,NSNITTTING SHl .. FT DRIVEN 
;:.;.y::�·.I: � f1 :'1'6)., The transmitting cam sleeve rotates only 
viLEr. ·�11-' �ran2mi tt�:'lg shaft clutch is engaged. 

r . .'J-...' -- :_:;::'.:'lSYi=·T'Y..C�TC G.:.JI� SLEEVE HAS ? earns on it. From 
:rea:: ;j:.J :( J:\)i.;.'li t:J.ey are the : 

LOCK IJOOP CL.M 
S'l' .. t:.RT S'l'OP Cl.JI1 
1st th:!?U 5 �h TR"J·JSMITTING Ci"J/ 

::-.··.>.::, ':'L,:.;f.t�It!S:''l'::.NG Sfl..,F'I CLUTCH consists of a DRIVING 
mcm'·:n:r v:�:l��:-.L:. :.s b.:Jlted T;•: t�J� rl'RhNBrtTIT'l'I:i'1G SHAFT, a:cr d a 
::;L�'lC:I-: mcrriJG r which is e :JrHl.:;c: tsci by a spline and compress� 
io:::L ::.::p��i:ag so t:'1e TR.t.l.\TS..:.·�_j:'e·,::,:!·,C- CJ'Jv� SLEEVE assembly. The 
s·�L; �.:J :: :. .s ·�:t�-;od so tr:.r:c; D�:�: '/��:;-:�·;·; a:.1ct DP,rJEN. IJ.ambers of tho 
::: ·L ... ' .i1 ::.::ss· �;c e�;g-::.ge-: A.l'c: d.�. ,�r::.�13aged wi t:�lO.<lt having -�8 

:'ilv-:_. '3 t":ce cru•1 3l·3e·•;-e esse;c.biy, O!"': ��.y the cll:_i�ch dri ve:n 
:a .::.{!i.l �) :; ;: .. 

1-�·J :�:��rt� .... =�-�t .:::·· -::_,.q t:vye 3.n C? er � ti. o:�1s � t;he t:7a.r: ��:nl �t·t: �:.:1g s:tlc �f t 
., �:- .·1. .·; <"" ., � c - ., --/_;. •o ,:1 ·:::::-.., - + ···1 ,.f..· <t "!'i • ·• ·'···� .. /' ·�� r· ....-. � .... r' .-"[ ·j · · � o ClLh. _,!J. -�•=> Q"_,_,8J:l0ag�'-'- ._..�,.G. vi..G t,J.B,LS£1 J.. t.,,,.L. •.• 0 ,.c ... • . . ,_eet,e l·.O�S 

nut t.1cn., Wt1eneve:r :± k.By 1-� .:;t.s-p:ree::'?a.� the -::rnasmit;t:.i..ng 
sha�et c.l\ .. :tb0l-.!. :1. s ene;e..gs�� s.:�J�l �� .. !"'J.e car� f<;�cH:;._.�,.e m.ak·es t: ... !·J.e 
co1rr�)1ete r::nro:u.:tiotL. 'J.t tl'.s er:d o:::· •t,;:·; :.cL ths �1-u.t·:i:::. 
bec;:C18S rricer••"=}:J'oQ ;J_.;:·dT"l {:-:j·P. c· --.;-.,,n ar.·�· i nn �IITil-1 be .. ..... \.I-.. h..J .1.,..::::> \J :..- - . - � . -- .J. ,.J ...�.....__._ ..... .,./.., '" '"'"" ..; - ·J \0 ..... 

explalneJ la-Ger·},. 

�e::."le purpose of -�he LOGK LOO? CPJ.T will be explained late 

cc rn t 
\ .... JF"' 

:T"t�,..... _,_ ,  2;J1'l.RT·P':::;p CI111 gove rn s 
ar .. i STOl· imp"J.lse s . 

the transmission of the 

r,_::te 10::\.,.E �eV .. NSMITTING (OR INTELJ,IGENGJi') C .. [L,V;S go'Tern tl.:.o. 
t:;'ai. •. .3!11ission 'Jf the fiye u..11.it tele�:;r-pe c0d.e, the operation 
uf v.-·JJ.c'·.�. will be coYer ed in the I\EY to Ci)i.'ifTJ�c·rs trai n of 
rarts. 

T''!'G 1'ES: 

Page 151 
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'%� lh$ b,Q:rmal stopl;l6d pc si ti on� a:.l of the cor: tee·.:; tc::1gu.e� a::-E 
l)Ost't:it»t'led Uf.J against the suacin� ccn.ta.ct r-:erews end the 
cU,.st.f'i.butor t :�n s�1es are at 'T'·d�t or" t:"vs ee:: rPH� Iris ��:t e"!!·�::ocy b1 3.·;-:. s 
!., ... . ,t·h� ,.. �..,.., .. ,.� c·t· +h"' st . .,... ·" :.·.-rr·en+ 11., .... ,.. E' .,, .. ,.tn s'�->af"+ he. t')···ln"" .. �:; . -� .. . v,v;,.4.J., • .., ,... . ..;,� '*'' · V_/:· ...... · .. · f�--· _�. ,.\"-,!,.�� .. .... 1 · .ul· .. ..i ·"'- . "' L'>-�-. Ji. ),., 

i:t• :roteti.-,o, t1e brusher: w�:u b:;&:·�n. rotetir.w tvwt:cd �l1e a"t'::trt 
segment" ":>":i::o:re i:;he brubhc d :r:es ::h tb$ cta:rt seg!'lsnt, all o:."' 
th.e c.onte.c .� <�c.t3·.1c;s will oe rosi tioned accordinp. to ·ci1e perK· 
forati.ons in :he -"cape. L� !.Le brushes con-tinue their rotation .. 
they will tinE- .:nto th� £t::J1�· s�gnen't. The start segment ls n� 
wired into ·che .:.�:"cuL�. �:c �.s lon&:: as ths b::-u�hss remain on th� 
P!tart S8@'p,l.8l:tt (2;� )..1,1;'-'.J�. tr,�.e ::;.:L.16 C :5.. l'C1.L�.t. w::lJ. bG broken giving 
tLe et<!ort ��.· ... ul"'- 'I'"c 'or',"'h"",... ... ·...,=-·" "'·)'1"'·i..,,-�=> +o �'otate .. cross + .(1, Gl ...;,. .Y. ... (J �"ld• .. �- ...... ).., .. \o,..·i:) ..� ... J.� ....... l.,t .. ...... v J..-4 ,-:. ..... �J ·- 0 l; 

i.mpu,J.i!Je con·:.?.ct s6gtn€4ltE (1 ·c::ru. 5), so that th3 circuit Will t 
e•l•te i �r tJ::E:; ,•onte .J t tc �:er•1:.. i�; t::�gaL�lst the marking contact 
st.i·)X'e'Wt and c:.p�n :�:f t;t;.�;; eon.';act tol'!gue is against the spacing 
�cn.taot sc.r·tj;,vl:• ',::t.i s '.dll gi.v� u.s s. �'J)mbina.ti Gi'l or merkin� end 
.s)e�ing intt>ul.se)'S ool'�·i.�sl:>onC!.�.ng to the 'POSition o:f the contact 
t�.n�es. Atter ·che ;lti 1r::..::p4:·_se ha.11 been t�"ansut! tted., the brush(£, 
l"�tur� t·o tlt.uir nerme.·. stc·:;-:Je<l position on the stop semnent. 
�t $�tij) •egnt$nt is wi:L·ed :::7".:reotly t:) the t'latld.n� block. cnmtllet 
the '.¢il"CU1t tor the e.top itlpuls$ .. 

��1ft. OF, LI�. CI!!2Ul'T TI?:RO TO 1W!TH,_ SRt!SPI .ON S'fO�, �'r 

l. 
s. 
a. 
4 .. 

5't 

f/:2 slip conn.eotor 
r��l" eo:J.lector ring 
Stap se�e.nt 
Ue�k).ntt <b�4)�k 
#3 .sl.:lt c&��ctor 

Tl'l�fe 1:$ a ·wil'·a ll,e,e:d going f-1r:9ctl;y to the marking ·blt>C-lc from 
the '$t:Qp s�f!liJi;t:, .�Q ��rc � .. i.Jil &lW•:Vs h�ve $ merldb:P" tili'Qulse brt 
the lit'!e When t.h<;. tl;t'J.tshcs a-r� :ti:d.tng on the stou se¢lhent, 
regl;ltdlcss ot th-�:> po.e1tion of 'hh$ oo:ntaQt tongues. 

�A'rli·. ,P!f'.1,LI,N.E CIEGUIT -timtr.'rD B}tt!WJ QN .�TAV'f' .. ,SE.�� 
1. #2 sli-p connector 
2. Inner oollecto;r ring 
3 • Start ·s egnn;;n-t · 

Tb.!s is the point ill tbe olrcuit that is open �iv1ng us the 
start impulse {22 M/S epabing·). 1he lead fl'om t:he sta·rt se@'.l1e·nt 
is ta-ped and makes no con:nection to the spacing 'block. 

-. � • •  � • •  � � � .  � M . ? . -. � � .  M - . . W �- � • •  
NOT:ts: • • •  ·• 
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P:'cTH OF LINE CIRCUIT THRU T.D. WITH BRUSH ON #1 AEm'qi�NT0"')\RKI"'-

This is the e1c.ctrical path 1•'hen the contact tongue is 
egein st the marking contact screw. 
1. #2 Slip connector 
2. Inner collector ring 
3. #1 Segment 
4. Cont'1ct �v.x.:.gue 
5. Hark::;.ng contact screw 
6. #3 Slip connector 

PATH OF !:T�E_J:.IRC�l]T _ TJ1TIU T. D. '-'.'ITH BRUSF ON #1 SEGMENT( SPACINC 

This is the electrlcsl u�th when the contact t ongue is 
against the spacing contact screw. 

1. #2 Slip connector 
2. Inner connector rirrg 
3. #1 Segment 

-

4. Contact tongue 
5. Specing contsct screw. 

At th�� uoint, the circuit is open, since there is no lead 
going e.'i e.y from the sna c �_ng contacts. 
J1ach ,_,:- thE;; remaining fonr iTI:.'·m1se sef"'llents will be crossed 
by th;; brushes and the llne circuit will be marking eech 
tims the tongue is on the marking block, and snecing each 
time the tongue is on the s�acing block. 
Here sgain we rmst observe an exact time clement. The stert 
im�ulss Ls exactly 22 m/s spa cing, which is the t:lMs ti takE:.s 
for ths brush to pass across the stert sef!msnt. Each 
impulse se;,gmt-nt will be crossed in order, 

·
ccech being 22 m/s 

the stop segment will take 31 !rl/s or mor6, if it vras the 
last che.racter to be tr2nE.mitted the brush �rill re!'1ein on 
the stop st:gmE-Jnt end lr.'6 get e conti..nuous rrcark. 

NOTE: All five contect tsr:gut.:os are on ths �rpEJce block 
while the brush6s a:rc on th6 stop sqnnent. 

All fi V6 contact ton£:U6s are s6t :for the 
combination before th6 brush rid6s onto th6 stert segment. 

The contact tongu6s remain in ()osition un.til the 
brushes t ravel around the s eg�6nt s Bnd come to the 
stop s6gment. 

�11 contact tongues move to the snacing block just 
as th6 brushes ride onto the ston s egm6nt. 

Page 184 



(" 

( 

L , 
,, 

SUBJECT: T•D. CONTROL CIRCUIT 

REF: Teletype bulletin 141 

GENE:U'.L:. 

The circuit which energized or de-energizes the tape stoD 
magnet is call th e TD control circuit. This circuit is 
normally ope:-3ted on AC, but, when l\.C is not available, it 
can be o�Prsted by DC. 

The TD controL circuit hc'fl threE;; control points in s eries . 
All thr0e ·.=- "\int� :must be closE:.d or the t.3pe stor:, mgr--rie t 

� .  � J._ • 

cannot be en ergized . 

PATH OF TD CONTHCL CIRCUIT 

1. 
2. 

3. 

4. 
5. 
6. 
7. 
8. 

---- . 
#9 Slip connector 
525 ohm tap;:;cd resistor (ce nt e r  tau 350 ohms) 

a. Fo� �C operation, l?B ohm section is used 
b. For DC ou e re ti on, entire 525 ohms is used 

#7 Slip connector 
a. Used to mak� connection to SFE 1 & 2 for 

TD lockout. (not wired in our machines) 
Tight tape contacts 
Tape stop switch 
End of tape contacts 
Tape stop megntt 
#8 Slip connector 

- - - - - - - - - - - - - - - - - - - - - - - -

NOTES: • • • •  
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SUBJECT: CONTROL POINTS OF TD CONTROL CIRCUIT 

REF: Teletype Bulletin 141 

Wiring diagram, page 103 of this study guide 

If any of the below control points are open, no current will 
flow thru the stop tape magnets, therefore, the stop arm 
spring will hold the stop arm against the stop cam lug an4 
the main shaft will not rotate 

1. END OF TAPE CONTACTS 

a. Mounted under tape guide 
b. Operated by a steel pin that sticks up thru the tape 

guide. 

2 . STOP TAPE SWITCH 

a. Toggle switch, on-off 
b. Mounted on from of TD 

(1) On position completes circuit through switch 
(2) Off position opens TD control circuit 

TIGHT TAPE CONTACTS (AUTOMATIC STOP MECHANISM) 

a. Mounted on right, center of TD 

b. Operated by steel rod that runs for and aft 

186 
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SUBJECT� TRANSMITTER DISTRIBUTOR MOTOR 

Ref: Teletype Bulletin 141 

The motor used with the T.D. is basically the same as the 
printer motor. It runs at 2100 RPM and is governor controlled. 
Power comes to the T.D. motor through slip connectors 5 & 6. The 
switc� and fusetron are located under the table and not in the T.D. 

Added to the T.D. motor circuit, and in series with the circuit 
there is a 20 ohm resistor with a pair of stop arm contacts in 
parallel wtth the resistor. With the contacts closed, this adds no 
resistance� but with the contacts open, 20 ohms of resistance is added 
to the motor circuit. 

When the main shaft of the T.D. is free to turn and you are 
transmitting from tape, the mechanical load of the motor is light, 
but when the main shaft is prevented from turning, and the clutch 
must slip, the mechanical load is heavy. Mechanical arrangement insures 
that while the main shaft is held stationary (heavy load), the stop 
arm contacts will be closed, shorting out the 20 ohms. When the main 
shaft can turn (light load), the stop arm contacts open, inserting the 
20 ohms of resistance which limits the current flow thru the motor 
circuit. 

This is the electrical path of the T.D. motor circuit: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

#6 slip connector 
150 ohms (if governor contacts are open) or thru 
governor contacts 
field winding 
brush and brush holder 
armature 
brush and brush holder 
stop arm contacts (if main shaft is held stationary) or 
through 20 ohms (if main shaft is turning) 
#5 slip connector. 

Speed of the motor is controlled by the governor action. The 20 ohm 
resistor gives the effect of an electrical load to replace the mechanical 
load of the slipping of the main shaft clutch. The T.D. �otor does not 
have the adjusting bracket necessary to slow down the motor but does have 
the lever to speed the motor up. 
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JOB SHEET NO. 12 

132 o MAINSHAFT 
Page 5, Figure 10 

133o'#C MOTOR POSITION 
Page 5, Figure 3 

134 o MA::N' SHAFT CLUTCH TORQUE 
Page 13, Figure 12 

135. TAPE FEED PAWL SPRING TENSION 
Page 7, Figure 15 

136� TAPE GUIDE 
Page 7, Figure 17 

137. DETENT BRACKET 
Page 8, Figure 17 

13�TAPE RETAINING LID PLATE 
Page 8, Figure 19 

139 • FEED LEVER ADJUSTING SCREW 
Paged 9, Figure 20 

140. OPERATING LEVER ADJUSTING SCREW 
Page 9, Figure 22 

141. FEED LEVER UPSTOP 
Page 9, Figure 21 

142. LOWER CONTACT SCREW 
Page 9, Figure 23 

143. UPPER CONTACT SCREW 
Page 10, Figure 23 

144. CONTACT LEVER SPRING TENSION 
Page 10, �igure 23 

145. FEED LEVER SPRING TENS ION 
Page 10, Figure 23 

146. TIGHT TAPE STOP (AUTO STOP MECHANISM) 
Page 10, Figure 24 

147. END-OF-TAPE STOP CONTACT PIN GUIDE 
Page 14, Figure 30 

148. STOP ARM CONTACT GAP 
Page 17, Figure 34B 
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TRANSMITTER-DISTRIBUTOR 
REFERENCE: TTY BULLETIN B141 
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JOB SH:EET NO. 1.2 (continued) 

'!>:149. TAPE GUIDE WIRE 
Page 14, figure 24A 

150. DISTRIBUTOR CARBON BRUSH 
Page 12, figure 27 

151. OPERATING CAM 
Page 13, fi.gure 27 
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JOB SHEET 13 

SUBJECT: MODEL 14 ADJUSTMENTS 

Dr.rr;; • 
l \..E •J:' • 

J. 62. 

1:.:5 �· 

154� 

Teletype bulletin 165B 

Remove and dis a� �emble L'IAIN �HAFT. .. �·�··· . . . .  

A� directed by in�tructor 

Rea�<:!emble r.,'>T:, "':1AFT ........ .. 
A� directed by tnqtructor 

MAIN qHAFT ... �--·· · 

Page 2-1 

15f , MAIN �HAFT C. r::·cH THROWOU!J:' LEVBR ......... . 
Page 2-1 

:T�/ rr�E'1 · ,  ., • •  
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JOB 8HEET 14 

SUBJFCT: MODEL 14 ADJUqTMENTq 

Teletype bulletin 165B 

156. 

157. 

lf..8� 

15So 

160. 

161" 

162. 

··� ,r-..,-

.l...O�),. 

164. 

165. 

166. 

167. 

REF: 

SELECTOR CLU�rcH .. /... ..... . .  

Page 2-17 

ARTVIATURE PIVOC!:' 8CREV\iS �':l.1 ........ . 

Page 2-4 

SELECTOR MAG:F"'l'S _?fL� ..... . .  

Page 2-4 

Q H'IH'C "") f' ' ·-· . ..c 'L -r'<T(1 n ..., C R·1:;11c� ;.) M 
V--·' LL' . .t 1.· .:."·_ J:.�.J"(_lJ.i J.- L \! \..; J "'). · ;_::::r..:\1' •'�J.,.!_ . .,,...,. .. , 
Page 2-4: 

S l7LPC'""'::( .�n�c -.c:;•\crrl:,•rr• PA-
L! .:!_, · .J.. .J � ,  �f:i. LL'/· .CH L-i. 1 1....:.·· ...l f.. f..!,. ,.. �",.· 

Page 2-5 

LOCKING VEDG. 
Page 2-6 

C& ....... . 

SELECTOR ARiVf S�'OP DETENT f.f:r. ..... . 

Page 2-5 

SH'LE-C'TOR r,,�l\ GNE'T BDAC'(l'l;I'Jl POSI TIO�T piA-___ .· ..,,1r... i.li"i 1.�-u ..L :. 1."1 .. -.... J.-l .... l< • •  , 

Page 2-6 

SELECTOR ARM OPERATING SCREV'i ...... R/J.. 
Page 2·6 

Of+ 
SELVCTOR T•,!TAGNFI'Jl PRAC1·(R'T' • 

_1__,_ •.I.. - ..1.. ..i...J - . .t- ..... 
. � .. . .. . ..... - � .. 

Page 2-6, Re-check #164 afte� making 165. 

ARMATURE L?:VER SPRING TENSION .f..� . . . .  

Page 2-6 

STOP LEVER ECC31TRIC SC 

Page 2-7 

Prt 

168. TRIP-OFF SCRE'N . . .  P.'.f:. .... 
Page 2-7 

FINAL RFQUIREMEN'I'S 
. ..  � 'I  1 � � 't. "!. ':'. ''. � '! ': 

A. Range 25 to 105. 

B. Machine runs 5lo�ed at 110 plu� or 
minu� 3 point�. 

- - - - - - - - - - - � � - - - - - - - - - - - - - - - -

�;OTE�: • • • •  
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JOB SHEET 15 

SUBJECT: MODEL 14 ADJUSTMEN"TS 

169. 

170 . 

171. 

172. 

173. 

172. 

173. 

174. 

175. 

176. 

177. 

178. 

179 .. 

180. 

181. 

REF: Teletype bulletin l65B 

lVl.A.IN 
Page 

PULL 

·7 A BAIL GUIDES ,� ........ . 

2-8 

T rpPtt BAR GD IDE d ... ...... -1 
2-9 

.. . (.) A/·· 
""AI'•T -.,.T., .,...-.--..,.·- ITJG ""'CR-r.rr"'' ·: 

Page 

l'llr':.. 1� Sr:. _, ._ .!...., uJ d 0 · J. .._\ - � J::!_�\il! .......... ... �-•. ,..� . 

Page 2-·8 

CODE R ·-vLL C?J\NK . • •.. e.IJ:: 
Page 2-13 

""''"'""'I cr. T. 7" .,.,, •. ,..,H.R p · \T(l T scR="r ?4 \·..c.:r�-L _ F·_ J....J �1..2.;'/L:.i _ J ·!J . _ !:!.,�r\' g . .  � -·· ... � 

Page 2--·1L 
//'\ 

MAIN BAIL LDJ"JS'l1HJG SCRr;\JIT (FTNAL) \ t-t 
Page 2-14 

....... . 

PCJNCH SEL!''CTOR FINC+T:'R BACK STOP -�f>ff. 
Page 2-14 

PUL�CH BAIL BEARING ff} ' .. .. ........ . 

Page 2-12 

PUNCH BAIL FRON T PIVOT BEA RING .f./f. . . .  

Page 2-12 

P'Rn-cH cr.IL LT '•TT< P./1 
o.d ..... .L..)I:-l. --'-.:.� .n. . .... --·� · 

Page 2-14 

PUNCH r�AIL UPSTOP SCRE!W 
Page 2-14 

fa .. - . .  , . 

FEED ROLL BEARING . .  fft . . . .  

Page 2-13 

'I:APE 'I'ENSION LFVFR SPRING T�TSION . ..  P!! ... 

Page 2-15 

FEED ROLL D FTFN T FINAL ............ . 

Page 2-15 

FEED P,;YWL ECC�TTRIC , . . . . . . . . .  .. 

Page 2-15 

- - - - - � - - - - - - - - - - - - -#- - - - - - -

NOTES: • • • •  
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JOB SHEET 16 

SUBJECT: MODEL 14 ADJUSTMFN'M 

REF: Teletype bulletin 165B 

1�. SHIFT BELL CRANK GUIDE -u···· · 

Page 2-16 

�- SHIFT ROCKER ........ . 
Page 2-16 

��. 
; '·· 

>TAIN '?LIL SP!:iiFG TENSION.······­
Pege 2-17 

t 
,� � UfT LL n f. r- T ·) r< f<OU 'I' LP:VH'R LJ&.J,,O • r1.J DL1..t1 .LJ'..!\J __ ,_ · ___ l .r ._.:..�.. ................... .. . 

1� . ' ' 

1�. 

1W3 . 
J 

189. 

190. 

191 . 

192. 

193. 

194. 

Page 3-4 

BELL H;\1\INFH ?OS 'I _ ........ . . _  

Page 3-5 

BELL H;,;,[ll\i;FR ECCEN T'EIC SCRE\N ....... .. 
Page 3-5 

SIGNAL BELL 
Page 3-5 

RIBBON SPOOL SHAFT' BEITEL GEARS ......... . 
Page 2-10 

RIBBON SPOOL SHAFT BRACKET .................. 
Page 2-10 

RIBBON. REVERSE A:ffi1I SH;\FTS 
Page 2-10 

RIBBON REV:rRsE P1.i.WL LINK 
Page 2-11 

RIBBON CHECK PAWL 
Page 2-12 

RIBBON FEED PAWL 
Page 2-12 

1 ••• 'I Jt II .o • • ' 

•· :r .t -t If� • •"' t> • 

195. RIBBON GUIDE ... , ...... . 
Page 2-16 

NOTFS: • • • •  
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SUBJEC 1:: MODEL 14 TELETYPEWRITER - GENERAL INFORMATION 

REF: Teletype Bulletin 172, page 1 & 2. 

·,,W:<.�'v;>.·"-"�C .,, •r',:l!.)l�;::· 

The _Model 11,. tvping reperforator is a motor driven mechanism 
for receiving me sages over wires and recording the messages 
in both code perforations and typewritten characters on the 
same tape. Receiving units of this kind are particularly 
adaptable for use at message distribution centers because the 
perforated tape may be used to retransmit the message to one 
or more stations by means of another unit known as a trans­
mitter-distributor, thus eliminatingthe necessity for manual 
transmittion by direct keyboard or manual preparation of 
tape. The typewritten characters on the tape facU:i:tate 
identification and distribution of the message tape at the 
message center. 

The typing reperforat9r utilizes standard perforator tape 
11/16" wide. A method of tape perforating known as CHADLESS 
perforating is employed to permit perforation .of the tape in 
the same space that is occupied by the typewritten characters. 
The punching, or chads, are not completely served from the 
tape but remain attached to it at their leading edges so as, 
to form lids over the holes. The legibility of the typewritten 
character is not impaired by�this type of perforating because 
the perforating does not eliminate any portion of the tape. 

Typing and printing occure simultaneously, but due to the 
fac� that the platen is to the right of the perforator die 
block, characters are typed' to the right of their respective 
perforations • The separation between the typewritten characters 
and its associated perforation is six (6) character spaces. 
Ta;l& s��Wtttf..QD �.M Ylia.�RS9 .... !�1f!t .. w�n t�a�i���� .... . ·'-''. tapes from the unit for re-tranf\lmission. When the tapUs to ' 
be used for transmittion by means of a transmitter-distributor, 
the end of the tape should include alt�the typewritten 
characters in the message, and the first typewritten characters 
in the message must be preceded by at least six sets of code 
perforations in order t;o transmit the entire message. 

NOTES: 

paa;e 1 



SUBJECT: ELECTRICAL INFORMATION OF THE MODJI;L 14 TELETYPEWRI'lT.ER 

REF: Teletype bulletin 172, TM-11·2223 

GENERAL 

Due to the wH:t<:.us field changes that have been made in the 
Model 14 it is impossible to put down in a few words a true 
picture of the electrical circuits. A good breakdown .of all 
circuits can be found in TMMll-2223, para 108, under the 
heading of circuit analysis. This paragraph refers to figures 
which will show �he various ways that the �trcuits are used 
in a Model 14 depending upon the flexability of the equipment 
that is desired. 

LINE CIRCUIT COMPONENTS 

The Model 14 must obtain its AC and DC from an external 
source. The DC input is from the Model 19 table, entering 
'n at spring and button contact #12, to the series-parallel 
switch (right for series, left for parallel), to the selector 
magnets, (92 ohms each, 4 total of 184 ohms), and back to 
battery through spring and button contact #11. 

AC CIRCUIT COMPONENTS 

The AC distribution is made to 21, 22 and 23 on .the terminal 
board located under the base plate, The AC motor switch is 
between 21 and 22. Further circuit distribution is made 
through spring and button contacts 13 and 16 (13 & 15 HOT). 

Information on the start winding, running winding� cutout 
switch method of coil winding can be found in TM-11�353 which 
is an old issue or refer to an electrical shop for re•winding 
of load starting. 

NOTE: For information on AC/DC see TM-11·2223, fig 314 
- - M - - - M a - - • - M - - - � 

NOTES: 
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ll11JIC'1': MAJOI UNI'l'S OF '1"HH JI)DBL 14 
f, 
llll': Teletype bulletin 172. 

1. laae 

2. Typina �eperfo�ato� unit. 

3. Moto� unit. 

4. Cove�. 

Bll«)YIN9 7.111 CQYII 
1. AI no cont�ol leven extel\cl, thJ"Ouah the fzoont of the 
cover, the covezo ia ,easily replaced by holdina directly 
ovezo the typiq rapel'fozoator and lowazoina atraiaht down. 

IIMQYING '1111 m1N9 DPIIJ'OMWI UNI'r liQM MJI 

1. bmova the two knurled thumbacrewa and U.ft typiq 
repedoJ:"ator unit from tl).e two locat:l.na pina in zoiaht 
front and left rear corners of the b&ae plata. Some 
mach in_. a do not have these thumbscrews, but anytime you 
are mov:l.na, handl:l.na, or operatina in rouah weather it 
:La a very aood idea to have these thumbacrewa mounted 
to protect the machine from falliq from the baae unit. 

QPWCINQ,'§ MXUG RRIIJ'OBA'l'OB. YJI'r ON WI 

1. Place �:l.aht hole in unit over riaht l•cat:l.na pin. 
Swina repe&"forato� unit clockwiae qainat electrical 
aprina and button contacts until left hand locat:l.na pin 
ia allowed to enter ita aaaociatec:l hole in left aide 
reperforator unit. laplace thumbcrewa. 

2, Always rotate mot�r by hand to aacertain there ia no 
bind in the machine • 

�;. ',/ 

,,� t 11\lllfl'\11•!«\j' /'',1''1<1�'-af\� 

.:>'l'A'rlON or MO'IOI BY HAND IS A MUS't 41"r&B. BVIB.'Y .ADJUS'rMIN't 
01 CONNIC'riON OF TYPING QPIIFOM'mll 'UHI'r '10 'lD BASI, 
- - . - . - - - - . - - - - - - - - . . - - - - - - - - - . . . 

� NO'l'IS: 

pqe ,S 
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SUBJECT: MAIN SHAFT 

REF: Teletype bulletin 172, page 4, fig 13 

PARTS THAT ROTATE ALL THE TIME 

1. Main shaft: gear. 

2. Driving member of the main shaft clutch. 

3. Driving members of friction type clutch selector cam slee--li . 

SLEEVE . ON THE MAIN SHAFT 

1. Selector cam sleeve assembly. 

1. Main bail cam, punch arm cam, and driven membei' of th� �in 
shaft clutch. 

Note: 

',"' 
NOTES: 

Power for the operation of this machine 
originate from cams and gears on the main shaft 
and springs throughout the machineo 

- - - - - - - - - - - � - - - - - - - - - - - = - = - - - - � -

*'' ... • l,.,t 
'" .... . .""·�· . >!>,-:.•:,.. ' ��· ...... 
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SUBJEC:' SEI.EC'I'OR UNIT 

i 
( 

( 
} 

REF� letype bulletin 172, page 5, para B, fig 17 & 18. 

There are fi 

s pacing trait. 

Riding the 

parts common to both the marking and 
parts. 

ARMATURE CAM is the point 

ARMATURE LEVER. This in turn is fastened to the 

ARMATURE Which is forced against the 

SELECTOR MAGNETS For every impulse (except the start impulse) 
of every .character. The position of the 
armature lever determines also the 

SELECTOR ARM. 

AQMATURE CAM 
ARMATURE LEVER 
ARMATURE 
SELECTOR MAGNETS 

S'LEC TOR ARM 

position of the 

= � - - - - - - = - - - - - - - � - � - � - - = - - - - - -
NOTESg 
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LOCKING LEVER SPRING -----·� 

LOCKWG UVEA -��---· 

PAGE q 
>-• -• · ·· LOCKING CAM 

ARMATURE EXTENSION 

SWORD ARMS �� 
� � ---- LOCKING WEDGE 

SWORC" ----·-------

CODE BAR · ----�---· ---·-· -·-· -- - · •y•LEVIR 

FIGURE II 

SELECTOR ARM 

SELECTOR ARM SPRING --------::-; 

SELECTOR MAGNET 4 I 
ARMATURE � 
ARMATURE EXTENSION 

� ­
ARMATURE CAM----------' 

SELECTOR CAM ----------...t 

,-----------PIVOT "A,. 

�. '> S TOP POSTS 

'--___,-------SWORD 

�.,-__ .....;.;,;;........_ ___ SELECTOR LEVIR 

FIGURE 17 

TRIP LATCH -·--·--·-----·-·------, 

THUMB SCREW mawe;we 1 

INDEX ARM ------;;;Mj I .; ;; r ; rirmu: I I 

I r ft ----�------�---

STOP LEVER 

STOP ARM·-·-··--�-

I 

·--· BELL. CRANK 

- TRIP LATCH PLUNGER 

;._c;::---- TRIP-OFF SCREW 
r -

TAPE FEED·OUT LEVER 

SELECTOR MAGNET 
-··-11. 

( � ?Jf'SL__ u j-- ... -- ARMATURE 

SELECTOR LEVERS 

SELECTOR CAM SLEEVE ___....,.... ·· MAIN SHAFT �· 



SUBJECT: SELECTOR UNIT 

REF: Teletype bulletin 172p page 5, para B, fir 17 & 18 

For a marking lmpulse the 

ARMATURE CAM ft.>rces the 

ARMATURE J&VER to the RIGHT which p laces the 

�TORE • against the 

SELECTOR MAGNETS where it is held by magnetic attraction. 
This movement places tension of the 

SBLECTOI ARM SPRlHG which pulls the 

SELECTOR ARM to the right into the path of the right arm of the 

SWORD, causing the point of the swor d to move to the left. 
As the sword is for ced forward by the selector 
lever spring, it strikes the left arm of the 

"'rc' QVER causing its point and the associated 

COD§ B4R to move to the RI9lij' FRAJ: lWU<• 

ARMA'rUBI CAM 
ARMATURI LIVBR 
�TU81 
SBLICTOR MAPNETS 
SILIC1'0R ARM SPIUNG 
SBLBC TOR ARM 
SWO'RD 
"'r'' LEVER 
CODB BAR 
- - .. - .. 
NOT&S: 

.. - - ...... -
....... .  , �' ..

. . \•1·1""''· .. lf�>• .. !��··h· ... �., 

rr 
'· 

- - . - - - - - - . - - - - - - - . . - . - -
• ... './\, '•·:.>""';�1� ... 'lt"!lo ... '�»·�� ,.,,.,.,..._, .. . ,..,,�·· ..... . .. ,� ''" .. � .• �·· "'· .. ,� •. �' i ......... ·- ! '�ll-"' \'ll"'i�<�'' ...... ��. .. ..;.�"'','0"�'��::��.'; r.:. ." �:f;;'./. '""J··�f.1:11f.\' 
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SU:BJEG'r: SELEC�TOR UNIT 

REF', ·�eletype bulletin 172� pHge 5, para B, fig 17 & 18 

F"or a spacL- Impulse the 

A�.1"UB!L_Q� i. orces the 

AR�'-'!!M_�EV§._� to the righ t which places the 

�.BMAJJL.R§, agalns t :he 

�EL�Q];'O�l:���.l'i�JS and als o puts tens ion on the. 

ARMA11!RE SPRING, As the armature cam passes the point of 
-------·-----� the·. armature lever� this spring pulls 

the armature lever to the left which 
causes the 

?J;_1:�CT,PR:_,ARMJ2tE;_MTIN_f:...§.CREW to ride against the 

-�lg,E�IQ.R A�� moving it to the left into the path of the 
left arm of the selected 

a using the. poi.n t of the sword to move to the right. 
As the sword is forced fon.,ard by the selector lever 
spring, Lt strikes the. right arm of the 

:��1::-.;'·l�JL, causing its point and the associated 

CODE BAR to move LEFT FOR A SPACE, 00"'''"'"�-"="""""=� �- ---"'""""-..--�...---

ARMATURE CAM. 
ARMATURE LIVER 
ARMATURE 
SELEC lOR MAGNETS 

AR.1'1AIURE S!'RING 
SELECTOR ARM. OPERA 1'ING SCREW 
SELECTOR ARM 
SWORDS 
II T11 IK\?E R 
CODE EAR 

NOTES; 
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SELECTOR ARM ---------------,. _..------ STOP DETENT SPRING 

STOP DETENT 

SELECTOR ARM SPRING 
_....-

� LOCKING WEDGE 

....._ ________ LOCKING LEVER 

LOCKING CAM ____J � LOCKING LEVER SPRING 

CODE BAR 

STRIPPER P LATE ---1)� 
MAIN BAIL------.., 

I
MAIN BAIL PLUNGER 

I 

'----- MAIN BAIL LEVER 

PULL BAR GUIDE 

CODE BAR LOCKING LEVER ----------.5-..M 

COO£ BAR BELL CRANK 

lA) 

FIGURE 19 

�----------- MAIN BAIL SPRING 

FRICTION CLUTCH 

-.._ ____ SELECTOR CAM SLEEVE 

'-------- SIXTH CAM 

�-----'- DRIVING MEMBER 

DRIVEN MEMBER 

� CLUTCH THROWOUT LEVER 

u CLUTCH SPRING 

1Ly- MAIN BAIL CAM 

MAIN BAIL CAM C LUTCH SPRING 

------ STEEL DISC 

'>ii!Jiiv• · �;!)� { - -- FELT WASHER 

'-------WORM GEAR 

MAIN SHAFT 

FIGURE 20 

-CODE BAR 

---LOCKING LEVER SPRING 

(8) 

F:t�.lt�f ?l. 

'� 

) 

'� 
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SUBJECT : PRINTIN G 
REFERENCE : Teletype Bulletin 172, Page 6, Fig 20 

When the Main Shaft Clutch Driven Member becomes engaged and starts 
to turn, the 

MAIN BAIL SPRING pulls the 

MAIN BAIL LEVER up, which moves the 

MAIN BAIL PLUNGER up , on top of which is mounted the 

MAIN BAIL, 

PULL BAR 

TYPE BAR. 

MAIN BAIL SPRING 

MAIN BAIL LEVER 

MAIN BAIL PLUNGER 
MAIN BAIL 
PULL BAR 
TYPE BAR 

This engages the selected 

Which is geared at the bottom to a 

When the PULL BAR is pulled up by the MAIN BAlL t1'le TYPE 
BAR. moves tou.rd the "PLAT!�. .When," the TYPE �AR :is within 
approximateLy one inch of the PLA'IEN, the sloping surface 
of the hooked projection on the PULL BAR strikes the stripper 
plate, and the PULL BAR is stripped from the MAIN BAIL • 

�omentum carries the TYPE BAR the remaining distance. 

-----·------------------------------------------·-----�---------------------,·--·--

PULL BARS ON THE MODEL 14 

RIGHT SIDE toward the center 
Code Bar Locking Lever 
Figures Pull Bar 
Blank Pull Bar 
Line Feed Pull Bar 
Carriage Return Pull Bar 

LEFT SIDE toward the center 
Unshift On Space Pull Bar 
Letters Pull Bar 
Signal Bell Pul l  Bar 
"S" Pull Bar 

The �T THREE Pull Bars on either side are NOT stripped by the st�ipper 
plate. This allows a more definite action on these Pull Bars. 

Page 13 



SUBJECT: SELECTION FOR PUNCHING 

REFERENCE: Teletype Bulletin 172, Page 6, Last Paragraph 

Selection for printing occurs early during the upward travel 
of the Main Bail. 3election for punching is accomplished by means 
of a train of parts that starts with the action of the right end 
of the Code Bars on the Code Bar BeU Cranks. This train imparts 
motion down to the Selector Fingers in the Punch Bail. Whether or 
not a hole will be punched in the tape, depends on the position of 
these Selector Fingers. 

1. 

2. 

3. 

When the Selector Fingers are moved to the extreme LEFT, they 
are positioned fo,: a SPACI. ( NO PERFORATION ) 

� � : 

When .the Se�ec-ror Fingers are moved slishtly LEFT, they are 
. poa���oned, fpr � �. ( PERFORATION OCCURS ) 

Jt , " , ,.,; ·' r 
When 'the ·s�lector Fingers are to the extreme liGHT, they are 
in their normal STOP position. 

POSITIONING THE CODE BAB. BELL CRANKS 

The Code Bar Bell Cranks are operated in a CLOCKWISE direction when 
they are positioned for a MARK OR A SPACE. They are moved in a 
COUNTEB.-cLOCKWISE direction when they are returned to their normal 
stop position. 

l. _ .  Jnten� � th' Code Bars are to the R.IGHT (MARKING), they limit the · ·· 
C:iLOC.KWISE rotation of the Code Bar Bell Cra.nks, allowing only a ........... . 

slight CLOCKWISE rotation until the rear are of the Bell Crank 
is blocked by the R.IGHT FR.ONT END of the Code Bars. 

2. When the Code Bars are to the LEFT (SPACING), they allow an 
additional CLOCKWISE rotation of the Code Bar Bell Cranks, 
permitting continued rotation until the FIR.ST STEP ON THE REAR. 
ARM OF THE BELL CRAN¥ . IS BLOCKED by the RIGHT FB.ONT END OF THE 
CODE BAR.S. 

t'� 

,·.)·. '"'" 

----------------------------------------------------------------------------------------

NOTES: 

•I' '( •• _, 
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SUBJ.EC T: SELECTION lo'OR Pl.JNCHING 

REF: '.r'eletype bulletin 172, page 6, last paragraph 

The tra:i.n :i.s !h'' same whether positioning for a mark or a space. 

As the main b.::d 1 starts its upward movement, the 

allowing the 

���l.L 9.RANKS to rotate clockwise, allowing the 

�Iq.M:_�LEY;§�RS to rotate clockwise, (viewe.d from the right)� 
allowing the 

VER'riCAI,_!�lL�.§1!:dl�]I<S to rotate counte.r .. c.lockw.l.se, (viewed 
from the right), Hl the 

PUNCH BELh CR!!��§. to rotate clockwise (viewed from tht':' front:)., 
from the power of the 

PUNCtt :rmu;, CRANK .. SP�INqs. This movement w:i..U cause the 

SELECTOR FINGERS to move to the left, positioning elther for -----.. -----a mark of a space. 
. 

N01"E � The punch bell crank springs are extending power in TWO 
di.rectlons in this train o.f parts. 

CODE BAR LOCKING LEVER 
CODE BAR BEI.L CRANKS 
VERTICAL LEVERS 
VERTICAL LEVER BELL CRANKS 
PUNCH BELI. CRANKS 
PUNCH HELL CRANK SrR.INGS 
SELECTOR FINGERS 

Train of parts to return the 
SELECTOR FINGERS to their 
normal stop position, (resetting) 

CODE BAR LOCKING LEVER 
CODE BAR REL,L CRANKS (counter-

clockwise) 
waTrcAr. L:Ew:RS ··· < �oU.nter:..c·rockw-rseT ---·--

VERTicArA LEVER BELL CRANKS (clockwise) 
PUNCH BELL CRANKS (counter-clockwise) 
SELECTOR FINGERS 

NOTE: Degree of movement of the code bar bell cranks is determined 
by the positi.on of the code bars 

POWER to position the selector fingers: PUNCH BELL CRANK SPRINGS 
POWER to reset the SEI..ECTOR FINGERS; MAIN BAII£AM 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
NOTES: 
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SUBJECT: PUNCHING 

REF: Teletype bulletin 172, page 6, bottom paragraph 

Punching is accomplished when the punch arm roller moves 
from. the LOW to the HIGH side of. the 

PUNCH ARM CAM, the roller moves the 

PUNCH ARM CASTING, to the right. Attached to the casting is the 

PUNCH BAIL LINK, which in turn move'!> the u pper right end of the 

RUNcH BAIL, to the right .and down, This causes the punch bail to 
rotate clockwise moving the 

PUNCH SELECTOR FINGERS, up. The· punch selector fingers contact 
· 

and move the 
PUNCH PINS up forcing them to perforate the tape. 

PUNCH ARM CAM 
PUNCH ARM CAM ROLLER 
PUNCH . ARM CASTING 
PUNCH BAIL LINK 
PUNCH BAIL 
PUNCH SELECTOR FINGERS 
PUNCH l'INS 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
NOTES: 
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PUNCH BAIL 

STRIPPER PIN 

DIE PLATE ------. 

TAPE FEED ROLL 

FEED PAWL -------� 
PUNCH ----

FEED ROLL ---- -----

TAPE TENSION LEVER ----� 

FIGURE 22 

�---- CODE BAR BELL CRANK 

,-------- MAIN SHAfT 

•,}7'� PUNCH ARM GAM 

t.-- PUNCH BAIL LINK 

t----- P\JNCH ARM CASTING 

"---=--- PUNCH BELL CRANK SPRING 

'------- PUNCH BELL CRANK 

_,----------- FEED ROLL DETENT 

.:----------TILT SCREWS 

E CCENTRIC BUSHING I + � ',..L FRONT PIVOT BEARING 

RIBBON FEED PAWL --------. 

RIBBON FEED RATCHET \ 'lo(t 

RIBBON FEED SHAF _ _______..� 

FIGURE 23 

...---------- RIBBON CHECK P AWL 

RIBBON SPOOL SttAFT 

RIBBON FEE LEVER �dtn:: r:=flf 
I RIBBON SPOOL 

RIBBON FEED LEVER SP1 lNG 11---------------- MAIN BAIL PLUNGER 

.C'.l.A,,.9� .. .Q.;'\'. · 

·� 

') 

� 
.. 
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SUBJECT: TAPE SPACING 

REF: Teletype bulletin 112, page 7. 

rape spacing takes place after tape perforation is 
accomplished. However spacing is set-up dudng ta:pe perforation. 
Tension is applied to the punch arm casting spring when the punch 
arm ·casting moves to the right during perforation. The punch bail 
has the tape feed pawl connected to its left end and when the 
punch bail rotates clockwise to perforate it also moves the �ape 
feed pawl up so that it overtravels a tooth on the tape fe�d roll. 

After perforation occures the high side of the punch arm cam moves 

away from the punch arm cam roller. 

THIS ALLOWS THE 

PUNCH ARM CASTING SPRING to contract moving the 

PUNCH ARM CASTING to the left. This forces the 

PUNCH "BAIL LINK to the left, :t;"otating the 

PUNCH BAIL counter-clockwise pulling down on the 

FEED PAWL which rotates the 
' ,, . .,,.,,-.,, . .. �. ' . .. ... , . .,.....,_¥>,.,..., .. ,...._�'1o,Jj ... ..,,� ••. ,,.,� ................... �··- ........... � .. -.. 

FEED ROLL One tooth. This causes the tape to advance 
one space to the left. Simultaneously with 
this action the detent lever roller rides 
over a tooth on the star wheel to insure 
even spacing of the feed hole perforations. 

PUNCH ABM CASTING SPRING 
PUNCH ABM CASTING 
PUNCH BAIL LINK 
PUNCH BAIL 
FEED PAWL 
FEED PAWL SPRING 

FEED ROLL 

NOTE: Since the tape feed pawl spring must hold the feed 
pawl is position to overtravel a tooth on the feed 
roll , the spring must be included in the tape 
spacing train of parts. 

- - - - - - - - - - - - - - - - - - - - - -
NOTES: 

- .. -
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..,. IIOGIIR ARM ------... 

__, lOGaR -------
1 .. , IQQql LMR -----.. 
••••- M.L MR ,, •A£ J 

,__ ________ SHIFT BELL CRANK 

. "CIUftl I? 

----- PLATEN SHIFT SPRING 

............___ FIGURiS PULL IAR 

stUn LEVER 

""------ PLATEN SHAFT 

""------- PLATEN ILOCIC 

P�GE �t) 

� 

') 

� 
, 

, 

I 
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SUBJECT: SHIFT 

REF: Teletype bulletin 172, page 8. 

To shift from letters to fi$ures position the 

MAIN BAIL in thf' upward movement picks up and moves the selected 

FIGURES PULL BAR up. At the lower end .of the figures 
p ull bar is the figures pull bar toe 
which engages and rotates the 

SHIFT LEVER counter•cloekwise. This rotation of the sh;Lft 
lever moves the left end of the shift lever clear 
of the .lower exfens:l.on of the shift bell crank. The 

PLATEN SHIFT SPRING then expands and p·rovides · the power to move the 

PLATEN SHAFT forward. R.iding in the platen shaft is the 

PLATEN which is carried Ftntw.ARD into the fisures position. 
Printing takes place on the front aide of the tape. 

MAIN BAIL 
FIGURES PULL BAR 
SHIFT LEVER 
PLATEN SHIFT SPRING 
PLATEN SHAFT 
PLATEN 

""'' ''" 

- M - - - - - - - - - - - - - - - - - - - - • - - • • -

NOTES: 

':j 
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SUBJECT: UNSHIFT 

RAF; Teletype bulletin 172, page 8. 

To unshif! r r·om f:lgures to letters position� the 

MAIJ:i lA.IL in I• • �1pward movement picks up and moves the selected 

LETTERS PVLL BAR up. �t the lower end of the letters pull bar 
is a .toe which engages and rotates the 

SHIFT ROCKER LEVKR clockwise. The right end of the shift rocker 
lever moves the 

SHIFT ROCKER ARM rear ext'ens ion down causing the 

SHIFT ROCKER to rotate toward the rear. A notch in the top 
of. the shift rocker moves the left arm of the 

SHIFT BELL CRANK to .th:e· rear. l'he shift bell crank is fastened 
.. . -· to' the . r .  

PLATEN SHAFT and pulls :fi:' to the rear. Mounted on the platen 
. shaft is a block which carries the 

PLATEN The platen shaft and platen moyes to the re,ar against 
the tens ion of the �la�n �hift spring and printing 

'· 'will appear on th� rear�hatf of the tape. 
1 1.: 

NOTE: Wh.en the shift bell crank has been moved to the extreme 
re�r position, it is held there by the shoulder on the 
shift lever 

·MAIN BAIL 
LE'l'T&RS PULL BAR 
SHIFT lWC'KJl:Jl LIVI k 
:UU:l'r B.OOl<ER AkM 
:HI J:li' T ROC KlUt 
t:Jift BELL CMNX 
r Lf\ TiN SHAll' T 
:Pl.ATiN 
w l!O! iW Sl � • � � � • � W M 8 � • • � � E • • • M a s • a a 

Notms: 
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S UBJIC T: SIGNAL BILL 

REF: Teletype bulletin 172, page B. 

Some units af the Model 14 are deaianed to ring the aianal bell 
whea in the fLgurea position and the latter "S" (1•3••) 11 aelected. 

When in the ftaurea poaltioa, the pull bar lockout lever are (which 
la a lover extension of the shift rocker). ia to the rear and 
rotatea the pull bar lockout lever counter•elockwlae. Thla movea 
the rear pull bar lockout :'laver roller into enaaaement with the 
"S" pull bar and cama the bottom of the pull bar toward the rear, 
preventing the usn pull bar from eateriq the code bars, thereby 
preventing "S" from printing in the figures position. 

AI the 

MAIN BAIL moves up, it picks up the selected 

BILL PULL BAR and moves it up. On the lower end of the bell pull 
bar ia a toe extendina toward the rear which engagea 
the 

BELL HAMMER ECCENTRIC SCREW and moves it up and earfie,� wi�l:\ it :�h� 

BELL HAMMER ringing the 

SIGNAL :SELL. 

MAIN BAIL 

BELL PULL BAR 

BELL HAMMER ECCENTRIC SCREW 

BELL HAMMER 

SIGNAL BELL 
- - - - - - - - - - - - • - - • • • - • � - - • - • • w - • • 

NOTES: 
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Ri!SIBOH REVERSE PAWL -------­

���!)()t>! Rf. VE!lSE SAIL ---------. 

BEVEL GEAR ------' 

RIBBON FEED SHAFT -------' 

FIGURE 26 

R.aoN REVERSE LEVER 

' \\ f f�r::=-B:::T�== 
� EYELET 

,__ __ .RIBBON REVERSE ARM 

�\ ·::.. r:- J _t:; 



SUBJECT: RIBBON FEED 

REF: Teletype bulletin 172. paae 7. 

During the downward movement of the 

MAIN BAIL PLUNGE� the 

RIBBON FEED LEVER ROLLER moves from the low to the hi&h 
side of the cam surface moving the 
lower end of the 

RIBBON FEED LEVER toward the rear. The upper end of 
the ribbon feed lever is forced to 
move forward and this moves the 

RIBBON FEED PAWL forward, which enaaaes a tooth on the 

RIBBON. FEED RA+tiHET and totates it forward, The 

RIBBON FEED SHAFT runs throuah:the center of the ratchet 
and turns with th« ratchet. Mounted on 
each end of the ribbon feed shaft are 

RIBBON FEED SHAFT BEVIL GEARS which in turn mesh with 

RIBBON SPOOL SHAFT §IVEL GEARS. These rotate a 

RIBBON SPOOL SHAfT which in turn moves either the riaht of left 

RIBBON SPOOL. Only one of the ribbon spool shafts rotate 
at a time. 

MAIN BAIL PLUNGER 
RI&BON FEED LEVER ROLLER 
RIBBON FEED LEVER 
RIBBON FEED PAWL 
RIBBON FEED RAtcHE! 
RIBBON FEED SHAFT 
RIBBON FEED SHAFT BEVIL ·GEAR 
liBBON SPOOL SHAFT BI�L GEAl 
RIBBON SPOOL SHAFT 
liBBON SPOOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NODS� 
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SUBJECT: .. RIBBON REVERSE 

REF: Teletype bulletin 172, page 8. 

Ribbon reverse action stems from two directions. In one, the 

RIBBON EYELET catches the slot of the 

RIBBON REVERSE ARM and moves it down. This moves the 

RIBBON REVERSE ARM SHAFT. Connected to the rear of the ribbon 
reversearm shaft is the 

RIBBPN REVERSE SHAFT.ARM. The movement of the ribbon reverse 
shaft arm is transfered to the 

RIBBON REVERSE PAWL LINK which in turn moves the 

RIBBON REVERSE PAWL causing it to move into the path of the 

RIBBON REVERSE BAIL. 

RIBBON EYELET 
RIBBON REVERSE ARM 
RIBBON REVERSE ARM SHAFT 
RIBBON REVERSE SHAFT ARM 
RIBBON REVERSE PAWL LINK 
RIBBON REVERSE PAWL 
liBBON REVERSE BAIL 

The other movement starts with the 

RIBBON REVERSE BAIL moving dowh engages the 

RIBBON REVERSE PAWL, which moves the 

RIBBON REVERSE LEVER which shifts the 

RIBBON FEED SHAFT to the opposite position causing one 

BEVEL GEAR to engage and the o�her to dis-engage. This �everses 
the ribbon feeding. 

", 

) 

RIBBON :'REVERSE BAIL 
RIBBON REVERSE PAWL 
RIBBON REVERSE LEVER 
RIBBON FEED SHAFT "¥ ... 
BEVEL GEAR 

� 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
NOTES: 
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SUBJECTa TEmTYPB P.AXIL TT-23/80 

ret: NavShips 9U03 
Wiring diagram, page 170 or this study guide 
Wiring diagram, page 171 ot this study guide 

The teletype panel TT-23/SG is intended for general shi � 
board use to facilitate the interconnection and transfere 
of teletype equipment with various radio ada ptors such as 
frequency shift keyer•, converters, tone modulation term­
inal equipment, eto. 

The panel has the following charaeteriet1cs. 
a. There are six chattnels each comprising a loonirg 
circul't of two loOJing ja.c{a., ODe set jaek, a rheostat tor 
adjusting line curren• ·ani tocgle M.tch for selecting 
either local or �•mal souroe et line current. 

b. There is a meter ad a rotae selector •Witch tor 
measll!"ing line cu:l'ren't 1n usy channel. 

c. There are six ld.acellaneoua jacks to which may be 
c onnected any.teletfpe equipment not regularly assigned 
to a channel.· 

d. There is a connection block aounted inside the cabinet 
to which all teletype equipment , radio adapters and local 
current connectiona are teraina�ed. 

Basic circuit design 

a. The teletype panel TT-23/BO containa eixftloopingw cir­
cuits. The word loopin1 is intended to indicate the manner 
in which the jacks are connected 1n aeries vitb the tele­
type equipment and radio adapter• thua terming a complete 
loop as shown in the basic loop1na circuit diargam ( page 170 

b. The looping jacks on the �ant panel are the standard 
type 49560 phone jacks. W1th the jumper connection as showr. 
the tip and sleeve springs ere shorted thru the spring 
contacts thus providinc circuit continuity thru each jack. 
Insertion ot a patchcord plu, 1n either jack opens up the 
spring contacts and allows another eqUipment to be connected 
in the series circuit. 

The set jack incorporate s  a double pole-Gouble throw switch. 
When no plug is inserted 1n the jack, it tunctions the same 
as the looping jacks, however , by inserting a plug 1n the sm 
jack, the sleeve and tip ot the plug are connected to term­
inals 3 and 4 (series) respectively or the co��ection block 
to which a teletype may also be connected. In addition, the 
looping circuit .is simultaneously completed maintaining loop 
continuity thru the radio adaptor and looping jacks. The 
switching action ot the set jack ia shown on aet jack 
diagrams (page 171). 
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e. It may now be clearly seen that it it is desired to 
transfere a teletype tram one channel to any other channel, 
all that is required is to patch the teletype equipment fron. 
its corresponding set jack to. one ot the two looping jacks 

in the channel to be used. tt it ia preterred tha t tr.o tele 
type wired 1n this channel should not operate, simply inse�t 
a dummy plug (supplied with the panel ) in the set jack. 

d. Any teletype connected to terminals 5 and 6 (series) 0� 
the connection block may be patched tram the miscellaneous 
jack to a looping j ack ot any desired channel. 

e. Al�o included in each looping channel is a battery sel­
ector switch by which either local or external line current 
ca n be selected, a rheostat tor adju.ting line currentm and 
a meter s�unt r e sistor . Provisions are made to connect a 
local source of 120V DC across terminals 7 and 9 (aeries ). 
These connections are parallel across the corresponding term­
inals of each ct annel b.1 means ot the selector toggle switch� 
It should be noted that this local current is not supplied. 

f. The meter and meter selector switch are provided for 
the purpose of measuring the line current 1n each channel. 
By having identical meter shunt resi stor• 1n each channel! 
the meter may bo switched to any channel without interupt ng 
the teletype signal. 

g. Another desirable teature ot the teletype panel !T-23/SG 
is the provision tor testing tel•tJpe equipmEnt. In those 
inst ances where signal distortion test equipment is availabl� 
i t may be permanen�ly c onnected into one channel similarly 
to that of a frequency shift conTerter or keyer. Any tele­
typewriter termination in th1• patch panel or an ad je eent 
panel may be patched into this teat circuit. 
- - - - - - � - - � - � - - -�- -�--�--- - -� - -

NOTESs., •••• 
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pwx;•t;QI beie 81,- PG�Al ft'-2.3/1. o 1e dle81cned tttr faettm!ng to 
bulkheads by meana ot t&,lA incA JIO'W!1�1nl holes in the 
back o� the ca.b1nftt. Cil:a�> etr7 he lea· uy be made on the 
top and the upper 8 1r1eh•• ot both aide•. 

Connection ot Cablee. 

a. All cables cuain, lbto tbe peel are terainated m the 
terminal block. All ·telety-pe equiPIJCt d&sired to be 1n a 

loppins circuit ahonld be ooan�ted t� the 3 and � (series) lugs. Otbe? maceU-ous t.el&ty>pe equi}IBeat may be conn­
ected to the ; and 6 (aeries) l�•· 

b. All radio edapterst such as frequency shift keyers1
. converters end tone IJ.O(lulated t�1n�l equiJDent should 

be connected to the 1 aad � (series) luga except FSA and 
ICY-32-,GRT. 

c. Careful conaideret1on should be riven to which tele­
type equipment are connected with the.varioua looping e1r• 
cuita. It the most uaed combinations of radio adaptors 
and teletype equ1pttent can be 4aterma1ned, and then be 
connected accordingly, considerable patching cen be· eltm-
1nated durin, operation. 

d. The local source or line cUJTent, 120V DC should be 
connected to terminals 7 and 9 (series) which sre parallel 
across the panel tor each channel. J. 1000 ohm fixed res­
istor is inserted in a les ot each to�le switch to serve 
to lim! t line current to a maximura of approximately 100 Ma. 
The local line current supplied to the panel should be 
routed thru a power distribution panel to provide tor on� 
ott control. 

e. The lugs on the terminal block or the patch pan•l 
TT-23/SG a�e numbered trom 10 to 69. The tirst digit ind­
icates to which channel the lug belongs. The second digit 
indicates a particular terminal 1n that channel. Terminal 
lug numbers 10,20,30,40,50 and 60 are spares, one spare 
terminal for each channel. Lug terminal 44 c ould indicate 
that it belongs to channel number :tour and is the positive 
terminal rour,where a teletype would normally be coontct�d. 
Terminal 61 would indicate that the lug belongs to channel 
six and is the negative t&r-�nal number one, where a radio 
adaptor would normally be con."lected'. 
- - � � � - � - - - - - - - � � - � � - - - � . - � - � - � 

... 



(' 

<� 

�lQI. 

Method Owe� 

r�ostat• counter-clockwise to 
m:!J�ti:m'li cu:rrent .. 

supply at distribution panel 
on t G letype pane 1 on). 

�"" ·I � "�h�""' �-""'11 """""'""n+ i "" �....�� r.,.lll ol!""' the .,..,� ":i..-.# ,. ,·'"· "�"' '.,.J Jr'!!J!!! -. .,,d·�·�""4�c:. .:- --� W.L vU ,�& �Q.A.Ug 
looping eha�el as the rcdio a�aptor being used, nc patchcor. 
is requiredo 

d. It the l'$.d1o a.ch:vtor supplies 
togale of b�tt9� selector switch 
position. It not •upplied, !11ek 
pos1tiono 

its own line current, flie1 
down to "EXT" curren-c 
swi tch to '"U>CAL" current 

e. Turn meter selecter awitQb to de sired e��el and 
adjust eorrespttldina line current to 60 M.A. 

t. It the desired teletype is not wired in the same loopinf 
channel as the radio adaptor being used insert one end ot 
a moulded patchi!Grd (supplied with panei ) in the proper set 
�a.ck and the other end 1n either one of the two looping jacl 
in the desired channel. The teletype originally in this 
channel may be made inoperative by 1nsar�!gg a dummy plug 
in the set jack. or it may be patched to the looping j�cks 
or another channel in the same Qanner as described aboveo 
� . - - � � - � � - � - - - � - - - - - - - - - - � � � - -
NOTESa ••••• 
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local line 
indicator 

,r-."',�. ( .)/.t) !:7·-L·-i 9 - 1(,1\-1 I- ·I i--¢ �-�-� 
line meter 

looping jacks 
set 
jack 

L..-::=_� 

1 l { 1 � I � --/ ·r r- 1 / 
: .  / ) I \ '  _, " \  ,, � � 1 "  r! > "  } · f_ i /,;2500 1610 1 (l r-1 1 ! . r I ���, flfr·! I .1b) �� l-JA I � ·1 f"1 , 1 i • . , I 1• 

- .----·-� 
v � I If, l t ! • ; .  ler---0 e�--. "'(7)-�'·"t''''\Y' 6<'1· 1 e?·�l 0060l»Q� 

. r 1rheo1 meter .. ..; --' '-'f 1 1 � - G···-- ----19 I h I I i -t-1 i s unt 1 . ......._ ___ _ 

I 
. . 

2 1o1--------:.._____ I I �--- o 4 -----,--. i-----g3 

misc. 
jack 

=-=j 
I 

'\. /11 l " , 'I ,h �->l 
I I � i ' 

<0� '(Q' ; 1-! l ' l ! I I J I 1 I , 
_@ f) 

? 6 line f5
�
��t resistor 

.__._""'�__.__.., Line current indicator 
� I 

i Calibratlon /� 
resistor-'"""'� /u-----. 

i . 
I /- - - - - _'-:_:-: - - - - - - �, 

l r-;:;v. �injdicator 
1 \[�V�lamp 

·---r----' ,-1 r J . ' I I ! ! I ��- �..Nv'•IV"'.,.._ ___ _J/ 
����----------�----m-:ter shunt resi�to:� i 

I (l• i 
i l ,-----f l r-=t-+------/ 
!. 1! !J .. :{'�I ::; loc/oxt line current switch 

-�- 1r·-' �. 
I .J.i._, _______ , 
lr! ll ! -r@} l1f ! t I -I I i_ 1 :�-1 r ' 

' ' ' t -J -r'.....t;. " • j! II .. __ __, ,; \ 

jl '! 1 .. [.��-�- Loopin�_, Jacks 
I l } i ( "'"'/ J /I I i l<: M. - - / 
rl 1 • ), ·•···� 
!Ill!��� 
lll! i �v-1�i-Set Jack 
llj I h. I if) l 
Ill J. r r�5-1�� 
II 1!1 L®· ' l ; j • ·�, )� 
I' I I! i l.'l f.!}'-Niscelaneous Jack , I •1.,; .,.:...,): 

· 1 :! 'il�-:z..+-i.J.,ocal battery supply l !. -� .� v:l 
' , , �:'2'\§t-T-Current line resistor 
--++-H-1 +-f:.JJ- :: ..!.. llll.i...;'.lp -_::Miscelaneous 

! ! l L...(i:{v 11 �ocal Station 
,,--,!J;·· 

�----�"::Distant Station • A/f.J--
@--Spare ------ - ' 

TERMINJ\L BOARD 
Located in 
rear of the 
Cabinet. 
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SUBJECT: LINE HOOK-UPS OF TELETYPEWRITERS 

Three factors must be present in a teletype loop in order to have a 

correct connection between teletypewriters. 

POWER 

We must have only one source of direct current in a teletype loop. 

Loop current cannot be supplied by more than one station in a loop 

at the same time. 

SERIES 

All teletypewriters in a loop must be hooked up in series. 

POLARITY 

Polarity must be observed throughout the loop. Current must enter 

each machine at the negative terminal. 

NOTES: 
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HOOK UPS 

Nol 
A.. 1'wo model 191 s connected in simplex. 
B� Both 19ts ln. Jlr..e oneo 
C., Station 11A11 to furnish line current. 

NOTE: Unless otherwise directed you are to use the 
11/Ji''��block when furnishing line current for line 1 and 
the "AG" block when furnishing line current for line 2. 

SJ:£;.T�QNn A� 

P.F 
-e C 

D 

+� E 

[� rom___[b • I I ().-<) (j . !,., 

0 c ,.. �; - :> 
/ 

-
_.-- ...... --- _.,.-

,_..... _....-
_.- ... 

c-o-c.· - 0 

'..J .-" 

(1 

c 

D 

E 

STAT I on__:_::§!� 

M l�6l IJ 
0 �-o tl--0 0 

� o e o ..... a_., s 
_. _. 

....- ./ ...... -· 
- -

e-o-- 0 e o o 

1. Jumper nege;·(;j_-;re side of the AF block to El at Station "A" • 

2. Ju"llper E2 at �Station 11 A" to El at St ati on 11Bn. 
3. JumpEr F;� at S tat i on nBn to positive side of !.;F' at 

Stat::..on� 
4. Jurnper :1!�5 to rs at both stations. 

No2 
A. Model 19 and Model 14 connected in simplex. 
B. !vlodel 19 furnish line current. 
c. Use Local Test Line. 

STATIOTt.�A" 
�·--" �<,...._ • .._..;.. 

ST1�TION"B" 

E 0 0 � D 
T
-D :... 8 -628 

,., 
-029 

f 23�'--�24B 
J\1 

- 25B------·----------------� 

lc. Remov·e ;jumper between E5 and E6� 
2.. JurJper E6 at Station A negative 118 at S t ation B. 
3. Jumper E5 to Positive 29 at Stati on B., 
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A. 
B. 

c. 

AF 

fJ? 
-o 

to 
1. 
2. 

a· • 

5. 
6. 
7. 
8. 

HOOK UPS 

Two model 19's connected in duplex. 
Transmitting station to furnish line current for his 
loop. 
Do Not use the "D" and 11E11 blocks in this hook.-up. 

STATION "A" 

r-7' � "C" 6 b b o rd t:F 
-o 

fo 

ST!.TION 11Bn 

"C" rl n rl 

Jumper Negative P� to Cl at Station "An. 
Jumper C2 to C5 at Station HJJ.". 
Jumper C6 at Station A to C3 at Station B. 
Jumper C4 at Station B to Positive 1�F at Station A • 

Jumper Negative t� to Cl at Station B. 
Jumper C2 to C5 at Station B. 
Jumper C6 at Station B to C3 at Station A. 
Jumper C4 at Station A to �ositive f$ at Station B. 

NO. 4 

A. Two Model 19rs connected in duplex. 
B. Transmitting station to furnish line current for his 

loop. 
c. Use D and E Blocks as possible. 

ST!.TION "ln ST!TION "B" 

AF 
-o 

t� 

1.. 
2 .. 
3,, 
4<) 
5� 
6 .. 
7. 

r! r1 
t--7"< 

b b PF 
c -o c 

D 0 0 0 0 0 0 D 

E 0 0 0 0 0 0 
+o 

E 

Jur.Jp·"lT' N0gative AF' to El Station A. 
J1.l.ii1pe:r D). to Cl Station Af> 
Tern.,..., -·,.,.. !·: +o C5 84-atio·� " C..· .. �� ... _r!t � ......, �--- .) . tJ _.1. J:i !\. 
.,.. �-. "" ..... r·6 ..... · r" s+ t·� A ,_. c4J..:)-....;, ..... vU .uO va .LOll -� 

Ju•r�per Nagati.ve AF to C1 St8tion B� 
Jun:tper C2 to C5 Station B .. 

rl n 
0 0 0 0 

0 0 0 0 

8. 
Jumper C6 S�ation B to Cj Station Ao 
Ju.l'Dper C4 S�ation A to . f'ositiv·e P1' Station B. 

9. JUI.:lper . Positive A.F Station A. to L2 Station B. 
10. Jumper E2 Station A to El Station B. 
11. Jun1per D5 to C� Station Bo 
12. Jumper D6 to C Station B. 

11 
0 0 

0 0 



FINDING Ttm SYMPTOM 
' J:, 

� 

In the field when you are called to repair a machine, usua� 
you will be told what the trouble symptoms are, but in order 
to become a good repairman and become completely familiar 
with trouble shooting the equipment, here in school you will 
be given troubles to look for without having been told the 
symptoms., 

The follwoing is a systemat'ic check list of steps to be taken 
in sea rching for a symptomo There are many different systems 
that eould be uaed to locat,: t he trouble symptoms and if you 
already have your own :::y.s'tem it is fime to use it, but if 
you do nat have a good syst�m that you are completely accust.... 
omed to :J we r::;con1rrtend the follwoing one, If you do have your 
�wn, see if there are any points that would help you. we 
belei·ve that 'b·r cor�it:l":!ting this check list carefully, all 
troubles (except :relrely intermittent ones) will have given 
a noticeable symptv.� 

NOW IS THE TI�'E FOR ALL GOOD NEN '1'0 em� TO THE AID OF THEIR PARTY.�� 
ImmiYRYRYRY,RYRYftYRYRYRYRlR!JiYRYRYm,XiRYRIRYRYRYRYRYRYRYRYRYRlRYRYI\!RY 
THE QUICK BROWN FOX Jill..PED dvER THE LAZY DOG'S BACK 1 2 3 4 5 6 7 8 9 · 

The above test tape shows all the letters of the alphabet, plus 
all 'the numera ls and is 73 cparacters long. The 731'4 l;&tt:eJJ 
should pile up on the ?2nd o.he . We suggest you have a tape 
similar to this one prepared to use before you start trouble 
shooting . ., 

NOTES-: 
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"' ISOLATING TROUBLES 

1. Malfunction of one train of parts only 
a·:· Start with source of power and check through train. 

2. Malfunction of more than one train of parts 
a. Check all parts common to trains that are malfunctioning. 

3. Machine runs closed 

4. 

5. 

a. Manually depress selector armature extension 
(l) if machine runs open, the trouble is electrical 
(2) if machine runs closed7 the trouble is mechanical 

Machine runs open. 
a. Manually depress selector armature against magnet cores 

(1) if machine runs open trouble is mechanical 
(2) if machine runs closed, trouble is electrical, then 

(a) remove keyboard and transmitter·distributor 
(b) move LSK to test and line 2 
(c) remove relay and open MCJ and LCJ and take 

current reading on line, bias, magnet and 
shunt circuits 

After determining what circuit or circuits are mal• 
functioning make point to point voltage checks to 
locate the trouble. 

Electrical trouble, AC • determine whether the trouble is 
above or below the table by taktng voltage readings at 
appropriate 2 0, 30, or 40 blocks or at the TD slip connectors. 
If source voltage is read where the AC first comes above the 
table, then the trouble will be above the table and continua 
voltage checks until you have found the trouble. 

6. Electrical trouble, DC • determine whether the trouble is 
above or below by taking reading at 24 & 25. If source � 

voltage is read at this point, the trouble is above the 
table and conttnue reading voltages until you have located 
the trouble. If no voltage is read at this point the trouble 
is below the table, continue voltage checks going below the 
table until the trouble has been located. Check common or 
local DC below the table in the same manner prescribed above 
starting at 35B and 37B. 


