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INTRODUCTION TO THE MODEL 19 COQURSE

GENERAL

In introducing you to the Teletyps Maintsnance Sehool Cei,
you should know that this schoel is now operating its courses in
package courses, affording the students with either an eight week
course in the Model i&fiEfi@ sourse or an =ight week course in the
Model 28A/ASR, When a student is received for both courses, he
first receives the Model 14f15/1% course and upon graduating from
this course he immediately commences the Model 28AfASR course the
following Mcnday morning,

The Mcdel 14/15/19 courss is organized in three major phases
of learning, (1) Oriertation (2) Adjustments (3} Trouble Shooting.
The first two phases, the orientation and adjustments, are

taught in steps which covers a major unit at a time, that is the
orientation which teaches the momenclature, theory of operation,
both electrical and mechanical, and precautions necessary to prevehﬁ
harm to the repairman snd to the equipment, Then the student makes
the required adjustments of the major unit where he i3 graded on
his ability to properly adjust the unit, This sequence will be
followed unit by unit until the entire machina has been taught and
ad justed, When the two phases have been completed, then the student,
using the same maghine that he adjusted, will go into the third and
final phase which is trouble shooting and completes the eight week

courss of instruction,




The "package" courses now orfersd by the Teletype Maintenance Schoel

T.~1 inciude an 8~week Model 19/15/14 course, an 8-week Model 28/A5R course and

& lo-week combination of both courses. Studentz received for the combination

course first complete the Model 19/15/14 course and following graduatien

commence the Model 28/ASR course the following Mcnday motning.

The Medel 19/15/14 course is presented in three major phases of
, Orientation

1
2. Adjustments
3. Troublesheoting

learnings

The orientation consists of the the nomenclature, the theory of
operation (mechanical and electrical),and the safety precautions necessary

tvo prevent harm te the repairman or equipment. This is taught in steps

covering one major unit at a time and the student is graded by weekly tests.
Upon completion of the orientation of a major unit the student
makes the required adjusiments on that major unit and is graded as to his

ability to properly adjust that unit., The sequence of'"orientation"and

iadjust'i{s fcllowed,unit by unit,until the entire machine is taught and
adjusted. At that time the student, using the same machine he has adjusted,
enters the Troubleshooting Phase. #ere the student 1is required to demonstrate
his knowledge of the machine by locating and repairing a minimum of 40,
mechanical and electrical "troubles'" introduced on the machine by the
instructors., Grading for this phase is determined by the time required for
the student to amalyze the symptems, locate the trouble and correctly
identify the parts cencerned,

In compiling this study guide, every effort has been made tc
feilow, as closely as possible, the same'order of subject matter taught
in the classroom.

continusd
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DESURIPTION OF MAJOR ONITS

i. Th .. Model 19 Telet wide o the Cravsmission and receplion

of typew ltten messages over a direct wire clrocult or a radlo teletype

circuit. In this schoel we are, forv tesching purposes, wore concernsd with

divect wire circuits,

There are twoe main types of dlire

SIMPLEX

-
W
©

Two or more sets mayv be used on a sisglh
ONE of the machines sending at a vime., The transmission iz received by all
rinters in the circuit incl ding the sender’s page printer.
B. DUPLEX:
Two machines are used at each of two stations., With this type circuit
both stations can transmit simultanscusly. Normally, a Model 19 is used tfor
transmitting equipment at each station with a Model 15 (RECEIVE ONLY)

used for receiving., This type of circwit reguires two pairs of wires,

The normal speed of the Navy Teletyvre of cuffs, dsing the Model 19
and 15 mwachines is 368 opsrations per mivute {(sapproximately 61 word per minure)

although they are capable of 75 word perv mi

site by chamging the gear ratis of
of the motor pinion and the msinshalt gear, Facllities sre provided on the

odel 19 for either divect kevboard or transmissions,

MAJOR UN MOD 19

L. BASE UNLT
4, The base unit iz used for supporting the printer {(typing) unit, motor

it periforater transmitter unit, iine relayv hase apd Lo provide terminal

wopnections for the wvarisus electricsl cireuits, A motor control relay is uiss

mounted on the base for use with rloal molor stop.
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2. PERFORATOR 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-
ion with 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. Printe; 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 TD is a motor driven
device that translates the code,perforated im 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.
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5. MOTOR UNIT
The Model 19 and 15 Telet pewriterz are equipped witht e’the. of two
types of motors.

A. “ERIES GOVERNED MOTOR

The series-governed motor is equ’pped with the feature o” being : pable
of cperating on either AC or DC cur:ent. These motors have a overnor -’eel
that gives the operator control of motor -peed. For this recson the :ceries
goverr.d mote. is particulerly desireable where line voltages are unst-ble,

B. YNCHRO..0JS MOTOR

The synchronous motor is an AC motur that will operate a: its designed
. peced without being adjusted. This typ. of motor requires a steady lin:
routi.ge,
6. TABLE (XuT-116)

The XRT-116 table is designed to han ly th+ major uaits of the Mcd 19
tel-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
1$cated cc.oss the rca. »f the table. At t . lower right-hand cornexr in the
re~r of the table is : rervice assembly use to connect the reperforator into
th.: system for produ:i.g tape from the circu’t. On this service assembly there
«re : lso precvisions ma.e to wire in two external lines to a line switching key
whic’. enables the opec.. tor to switch to eith.r of the external lines or to a
local test position f r servicing the machin: without effecting the external
circuits.

The tuble also provides a shelf for mouiting a rectifier in the lower

left rear of the t:bl..
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7. RECTIFIER (REC-30)

The Model RE(-30 rectifier power unit is designed 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. The
input requirements and the output ratings are as follows:

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

OUTPUT: 0.9 Amperes at 120 VDG. (No-igad 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 tropical climates and

is furnished complete with cever, terminal panels, cords and plugs for

both AC and DC input and sutput connections.
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PROPER METHODS OF DISASSEMBLING, REASSEMBLING AND PRECAUTIONS TO BE TAKEN
BY REPAIRMAN OF THE MODEL 19 TELETYPE EQUIPMENT .

1. In removing the cover unit from the Mod 19 care :hould be tzken
not to mutilate the SEND-RECEIVE-B:%AK contacts., After removing the platen
crank, using both hands,lift t:e cover straight up until it clears the
printer. When replacing the cever,align the guide rails with the guide
screws and carefully let it straight down.

2, TYPING UNIT:

To remove the typing unit, face the front of the unit, with the
right hand grasp the fla: projection on the upper portien of the right
31de frame. Place the lefi thumb over the left end of the front carriage
~rack and the left index fiager should grip the left-hand casting of the
-ame frame. Place the thre: remaining fingers of the lueft hand under the
extreme lower front cornur of t.e casting. Lift and mo-e ecarefully aveiding
¢nr undue stre:s that might dicurb ad ustments,

Whe: replacing the -ypi.:g unit un the base, hold the unit so that
when the left side is resting on the base the main shaft g=ar will be just
ready to mesh with the motor piniun gear, Make certain the typing unit
is properly :eated on the locating studs of the base.

The typing :nit is hels to the b:se unit by three rhumb-screws.

AL{ AYS SECURE THE THUMB-SCREWS WHEN CPERATiNG THE TYPING UNTT UNUER POWER,

When working on the typing unit it should be placed in one of thiee positions:
a, In an upright position.
b. Un its back, giving access tn the lower mechanisu.
c, On its 1ight side when wo:iki.g on the selector urit.

Any positio. other then the thre: mentioned sbsve is apt to cause SEV:iRE

DAMAGE TO THE MACHINE,

continue-
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EEMOVAL OF THE TYPEBAR CARRIAGE FRCM THE PRINTER UXIT

With the typing uuit resting on its base (or iz its up-right pezition
on the work bench) operazte :he carriage return lock bar cad move the
carriage to the extreme right. ~perate the dashpot iever, loccking the
carriage in this positiox. Holding the carriage retur: spring drum
so the spring cannot unwind, unhook the draw strap from: the carriage
and hook the¢ eyelet of the draw strap on the margin bLell hammer spriang
post. ¥uve the rigi:t margin adjusting screw ts the rear, Operate
the carriage return lock bar again =:nd vemove thie carriage by sliding
iz off to the righ:s.

REPLACING THE TYPEBAR CARRIAGE N TEE TYPING LNIT

Shift the platen tc FIGURES position end rotate the main shaft
until the printinz bail is in the rezr position. Then move the right
margin adiusting screw arm on the carriage to the rear so it is
approximately 45 cegrees from verticzl. Hold the carriage in the right
hand and rest the front carriage support roller on the right end of the
front carriage track making sure the carriage guicfe screw engages the
slot in the carriage track. Move the carriage slowly to the left until
the rear carrisge support roiler rests on the upper track. Opercte the
cerriage rveturn lock bar and move the pull bar bail to its rearmost
pusition by pushing the =ight pull bar bail roller with the right thumb,
Move the carrizge farther to the Lieft, making sure the ball cranks engage
their respective vanes amnd the right front carriage support roller and
guide screw properly engage the front carriage track and zlso that the

pull bar bail plunger roller is be:ween the printiag bail tlades.

contixnuei
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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 sidgs of the
perforator go under the rails. The perforator unit is held in place
by two thumb screws.

fo 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.
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4, TRANSMITTER DISTRIBUTOR UNIT (TD)

When removing the TD from the Model 19 table an- preparing the unit for
scrvicing, lift the front end of the TD enough to clear the Stop Post
cttached at the front of the slide rails and pull forward until the TD
clears the Slip Connectors. Then the TD can be lifted off the base and
pléced on any flat surface work bench. For servicing remove the following
pcrts: Distributor Cover, Tape Transmitter Snap Panel and the TD Base Plate,
CAUTION: DO NOT 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 connectioms
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:. I 40 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
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6. LUBRICATION (CONTINUED}

Apply just the amount of lubricsnt sutficient fur zach purpose.
The wiping off of excess oil or grease tends to werk “ivt and grit into
bearing surfaces,

The Teletype Corp. specifies the usa of K5 7470 ¢il and RS 7471 grease
in lubrication procedures. These materials are generally availabtle at
teletype repair facilities but lack of these should in no way interfere

with routine maintenance. Any good grade of medium cup grease snd good

e

quality SAE-10 non-paraffin base automobile crankczse coill are satisfactory
substitutes. Typewriter and "3-in-1i" oils do not have sufficient bedy
for teletype requirements and should not b2 used.

The Teletype Corp. Instructions show thres types of lubrications, oil,
grease, and oil-grease-o0il. The term oil-grease~-uil simply means to apply
oil, then grease, then o0il, in that order, to a aspecified location or part.

The most convenient 0il can to use is one having a c¢urved three-inch
spout. Grease can be applied with & tocthonick, screwdriver blade or a
similar instrument.

Lubricate small parts with a single drop of cil. Two or three drops
are sufficient at any point. Oil cups should be fillad without overflowing.
Ore stroke of grease gun plunger should supply sufficient grease for any
point. New felt washers and wicks should be saturated {n oil then squeezed
by hand to remove excess 7il.

After lubrication the Selector Magust Armature, the Selector Magnet Cores
and the Armature front and back Stops should be cleansd by drawing a good

grade of bond paper between the adjacent surface as they are held together.
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DLEFINITIONS OF BAT.. ELLCTRICAL TR

- A movement of elactions thru a conductor from a NEGATIVE
to a mare POSITIVE source.

e
Py

{ a,) Current is meazured inm units that express the guantity of
¢lectrons that pass a given point in one second., ..

“ix and one-third billion biilions (6.24 X 1612) of electrons

make one COULOMB,

¢ ¢l) Wien one Coulomb of current passés a2 given point in one
second we cun =ay we have one AMPERE of current flowing.

{ 2.) The urit of current flow is the AMPERE, commonly referred
to as the "AMP" and is written as "A" (Ll.e. 20A) and appears

{ bo

in formula as "I".
“ULTAGE - The force or pressure that makes current flow -ELECTROMOTIVE
ZORCE.

g

Also termed POTENTIAL DIFFERENCE (Voltage, Electromotive Force,

EMF, Potential Difference 51l have the same meaning)
T

{ b.) Unless vou have unequsl slectrical pressure ketween two points
theve is no POTENTIAL DIFFERENCE or VOLTAGE between the two points.

{ e.) You can not cerrectly say that one point in g zircuit has so

many VOLTS. 1If there is¢ a potential difference it should be described

as a0 much veiltage at that peint in respect to another point or

ground,

2,) The winit of EMF or pressure is the VOLT abbreviated as "V
ani# appearing in electrical formulas as "E".

~

CONDLTTOE - Any material that allows current to flow., The ability of a
material to cenduct current varies as to its composition. Copper,
siiver, gold are exczllent conductors, while glass, wood, rubber
etc are poor conducLors,

RESISTANCE ~ is the opposition to current flow. Resistance is measured
in O¥MS, abbrevisted and used in formulas as "R' and written as
Sl (omega sign) (i.e. 3085 ).

INSULATOR - & material having a very high resistance to current flow.
{Glass, porcelain, bakelite etc}). There is no perfect insulator
as a high enough voltage can break down any insulator known,
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SUBJECT: DE<INITION OF BAST( ELECTRICAL TERMS (CONT'D)

6. COMPLETE CIRCUIT
A complete path for cur:emt to flow, starting from a Negative

(source) thrcugh th 1load and back te - Positive poten+ial
(source).

7. OPEN CIRCUIT

An open or a ‘reak in the civcuit so that there is no
longer <complete path for current to flow from source through

the load and bacis to source

8. SHORT CIRCUIT
A short cut for the c¢-rrent to flow through, bypassing part
or all of the lead, often burni g out fuses, resistors, etc
There are unirntentional shorts, usualls causing damage to
equipment. There are also intentional shorts which we use in
telerype equipment to di-able certain circuits or positions of
circuits.

9. SERIES CTRCUILT
A circuit with only ore path for current flow, from the
source through the load and back to the source. A bres&k in any
portion of a series circuit stops all current flow.

10. PARALLEL CIRCUIT
A circuit with two or more paths for current flow, from the
source, through the load. and back to the source. A break in one
of the p:ths will diable that load only and the current wiil con-
tinue flowing through the p ths that remain intact.

11. ELECTRO-MAGNET
An electro-magnet is constructed by wrapping turns of wire
around a soft iron core and passing current through the wire.
The iron core will remain magnetized as long as current is flowing
through the wire. When the current {s stopped the iron core
demagnetizes.

— et e w0 o mmm ome e e e Ao emen m m mmm twm core mem memo GRS omen ) Gxte e o e G s i ey e
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SUBJECT: BASIC ELECTRICITY & OHM'S LAW

Ohm's law explains the relatio-ship of VOLTAGE, CURRENT and RESISTANCE
in any clectrical circuit. ‘It provides mathematical formulas that help
solve electrical problems. If sny TWO of the electrical quantities of
VOLTAGE, CURRENT or RESISTANCE are known, the THIRD or UNKNOWN quantity
can ke easily determined.

To understand the electrical ciircuits of the Model 19 Tel:iype, a repair-
man musc be familiar with the wsy current will flow in a circuit, and with
the smount 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 ¢ multimeter, you must be
able t:: determine or estimate how MUCH current, voltage or resistance you
should have in any part of a circuit. When you 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 nothing 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.

RULES THAT APPLY TO ANY ELECTRICAL CIRCUIT

1. In any electrical circuit, the CURRENT is DIRECTLY PROPORTIONAL 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 PROPORTIONAL
TO THE RESISTANCE,
This means: If the resistance is increased, the amount of
current that flows will decrease.
If the resistance is decreased, the amount of
current that flows will increase.

Page 12




SUBJECT: RULES THAT APPLY T:» NY "LECTRICAL CIRCULT (CONT'D)

3. The voltaw. »f a cirecuit is deierminec bv the source.
This meaic: A change in the BESTISTANCE or CURRFNT will “:ave mo
effect on the volt::e being supplicd to the circuit.
The source of "wlta-s in o clrevit, whether it is a
hettery, generator, or o rectificr conticues teo
supply the welt g: for which it is cesigned. To
changa this voltage. vou 1w aotuslly repiace the
generuitor or batters wit: wne ol a higher or lower
output.
4, The resistaice cf a circuit is deturmine by {:t': own make-up.
This means: Chan:ing the voltage -r the cvrrert will have o
wffect o+ the resis ance of » circrit. The resis-
tance wvalus of a "reni:tor" ov other electrical
device i+ 'ruilt-'n" whe: it was mawufaciured, and
will not crange.

APPLICATION OF THE RCLES:

The first two rules explained :te reiationship of cuirznt, voltage
and resistaaze. The ri:les ce: b expuresced mathematfically by the
following formula:

TOLTACE _ o Rea. : DUKRENT IS ESUAL TO THE
RESISTANGE — CU RENT ¥07.TACE DIVIDED BY THE
RESIS TANCE.

In actual pracrtice, sumbols ar: ise’ in chm's lsow formula instead of
the full name of the #lectricil guantity. The symbol “I' is used for
CURRENT. The symbol 2" is usec for VOLTAGE. The symbol "R” is used
for RESISTANCE,

Read: I equals E over R, but it
still means; the current
equal: the voltage divided
by the resistance.

- I

o [t

If we know the voltage «nd the resistance of & circuit, this formula
shows us how te fing ou: how muvh current will flow.

Exemple: 4 circuit is %cing supplied with 120 volts and has & resistance
of £0 ohms. How much current will flow in the circuit?

l. Write the formula,

2, Substitute the numerical value of the voltage for “'&",
and the umerival value of the resistance for “R".

3. Solve the forrula.

Solution:

120

E . -1 : y
te . == Stap . I e Step 3. T =2

Answer: 2 ampers of c rrint will flow in ihe circuit.

Page 13




SUBJECT: RULES THAT APPLY TO ANY ELECTRICAL CIRCUIT (CONT'D)

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

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

To find the voltage formula, cover up E. (I X R)

To find the current formula, cover up I. ( % )

To find the resistance, cover up R.

First Draw Your "PIE"

Placing the E, I &
as shown.....voo0eveionucoo

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

TO FIND ”l" (CURRENT) TO FIND "R' (RESISTANCE)
COVER THE "I" COVER THE "R"

Page 14




SUBJHCT: RULES THAT APPLY TO ANY ELECTRICAL CIRCUIT (CONT'D)

Using the same basic foimula, I = p , mathematicians, by using &

_process called " OLVING F R E' have provided us wiii two more very
useful formulas:

, : Read: E e¢quals I times R, or voltage
E= I XR equals current times resistance.
" If we k:ow how much. current is flowing in & circuit and how

much resistance ti:e circuit has, this formula shows us how to
find the VOLTAGE.

EXAMPLEE‘ &‘éircuit is ksown tce have 100 oums rasistance aad an
ammeter shows that 2 amps of current iz flowing. How
zuch voltage is the souvrce applying?

SOLUTI¢N: 1. Write out the formula E = I X R

. 2. Zubstitute the numericzl values for "I" and "R" in the
.. foxrmula © = 2 X 100
. 3. solve the formula E = 200

AQSWER{:';'Zﬁéivolts'of preSsdre is being applied by the source.

_E Reed: R equals E divided by I or
R= = - . . L :
S S ' ‘ ; resistance eguals voltage

- divided by current.

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

EXAMPLE: ‘A circuit is powered by & 12 volt battery. An ammeter

indicates 3 amps of current.” How much resistance does

the circuit have?

SOLUTEON: 1. Write out the formula R =%

2. Substitute the numerical values for I and E in the
formula R = 12 divided by 3

-3, Solve the formula R= &

QNSQER: The circuit has 4 ohms of resistance in it.

— i e — —— . — o i ey e gme e e mem e mmm e e et atm  mew e e M mee e wave e m— —
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SUBJECT:  RULES THAT APPLY TO THE SHRIES CIRCUITS

4 Series Circuit is one tiiat offer: only one path: for the current to
flow, from the source, through the load and hz-k to the source. Wien
working ohm's law problems in sevies ciwcuits tue following rules apply:

1. Current 1is the sams in all parts of a series circuit. If you
measure the current flow in & series circuii with an ammeter, no
matter what part ef the circuit wou upply the meter to, it will
read the same., B

2. The total resistance of a sevies circuit, is the SUM of the
individual resistamces. 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 veltage drops.

fach resistance of & circuit will "use up" some of the voltage being
supplied by the souzc@. The amount used up by each resistance is called
the "voltage drop" of that resistance, or the "IR' drop. The rule
implies that the totsl weltage being supplied by the source, must be
used up in the circuit. The "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 cireuit, always use the values for the specific
part 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 congists of two stations? '

SCLUTION: Use rule #1 for series circuits. If 60MA is flowing in
in any part of the teletype loop, the same current flows
in all parts.

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

coop sy s wnin  wems o e G et e b o mmmn e et m SR SR i e e mw ke e RSN MW e Al MM ma e e e e e e
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SUBJECT:

'EXAMPLE:

SOLUTION:

ANSWER;

EXAMPLEz"

SCLUBTION: Ut

 ANSWER:

EXAMPLE :

SOLUTION:

R'VLES THAT AI'PLY TO THE SERIES CIRCUITS (CONT'D)

What is the total resistance of a teletyie loop which
consists of the following resistances. Two sets of
celector magnets, each havin. a resistanc. of 210 o:ms
aad ope cuvvent rvesistor of 1580 ohms?

Use rule #2 for a series circuit., Tte formuls is:
thR]_-;’—Rz-/—R:;

1. Write out the aiove formula
. Substitrte t. e numerical values R, — "1 - 210 -+ 150

£
L

. 3. Solve the foui ula ¢ = 200:

The civcuit has a -otal of 20u0 ohms resZs:ance.

wh t is ‘he wroltare drop of s:lector magnet :ving 710 ohms
»..si:tance, and .0 .0 .mps of current flowin

ar rule #3 for & series cive it

L. Write ovt the formula =¥ XR
© 2, Substitutc mimericel valies E = .0 X 210
3, Solve the formula E=12.6

The 7oltage dro of t:.e selecio. magnet is 12.” -olts.

‘What is the ouﬁput v.ltage of a rectifier tuct ic forecinj
.€0:MA thru a tcletype loop having a total r:cis:za .ce of

2000 ohms?- ‘

lise. the formula for findin~ voltages

1. Write out t:e formula "=IXR

2. Jubstitute numerical valux: E= .00 X 20
3. Sonlve the formula E =12

The output volt:.ge of the ructifier is 120 volt:.,

Pa. e 1.




SITRIECT: #iLES THAT APPLY TO PARALLEL CIRCUITS

A Parallel Circuit, is o:me that offers more than one path for the current @5’
to flow. A group of razistors in parallel is called a '"Parallel Network" '
s7d sach resistance is czlled a "Branch" of the parallel network. A

simple parallel circuit is shown below.

BRens l'.[g‘.;:"

-caan

BBANCH

E' ‘a»g;:RCE:

When working ohms law problems in parallel circuits, the following rules
apply:

1. The "total current” in a parallel network, is the sum of the
individual currents in @ach branch., This means: If a current of 10 Amps
were flowing out of a scurce 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 come up with the total current. The formula for total

current is I, =1y oL I, 4 I, etc.

Z. The voltage is the same across all branches of a parallel network.

This means: 1In the diagra:i above, the source voltage is impressed

equally across the resistance of both branches. In any circuit, a

parallel netwerk 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 ft’
network. Mathematically the rule reads, Et = E1 L E2.¢ E3 etc. .

3. In & parallel network, the reciprocal of the total resistance is
equal to the sum of the reciprocals of the individual resistances. This
means: The total rasistance of a paraliel network is less than the
resistance of the asmallest branch. The reciprocal of any number is '"1"
divided ty that number, for example, the reciprocal of 10 is 1 divided
by 10, @rsm%ﬁ

The formula for the total resistance is: % — % + %.*
1

1
4+ = etc...
. R

2 73 4

| =

The formula is read: 1 aver Ry equals 1 over Ry plus 1 over R2 plus 1
over Ry plus 1 over R, etc.....

In casez where the braunch resistances are equal in a parallel network,
the total resistance of the network is arrived at by dividing one of the
resistances by the tctal number of branches. '
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SUBJECT: RULLS THAT 'PPLY T¢ PARALLEL CIRCUITS (CONT'D)

APPLICATION OF RULES FOR PARALLEL .CIRCUITS.

In solving parsllel circuit probiems you will normally:
1. Find the totuil resistaice of the parallel network.
2. Substitute t.is total resistance as .. single series

resistance i thc circuit, in plac. of the parallel net-

work,
3. Solve the provlsm as if it were & simple series ohm's law
example.
You need not attempt to solve the problem in the order shown below.
Remember, when salviag for aa individuwal value for a specific part
of a circuit, usze oniy the values for that specific part of the
cizcuit.

[

Determine the following values for the circuit shown:

Et

It

R _l_uov L R R3

- — 200 <30 < 60
Il 128

I3 ! v
SOLUTION:

1. The total voltage must be equal to the source voltage. The
parallel network will drop all of the source voltage, since it is
the only resistance 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.

¢. Solve the formula.

" 1 Note: 1In order to perform the addition
Step a. éﬁ= ilﬁbé2¢‘%3 find the leagt common denominato%,

(60 in this case) and change the
fractions to common fractions.

Step . Rl't-::: 6%-#6%—7‘—6% or ..1.= 6-60
Beth of the expressions Ll & & are reciprocals. To find the
actual value instead of ﬁe regpprocal, simply invert the expression

+ 42 or Rt =10 ohms
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SUBJECT: RULES THAT APPLY TO PARALLEL CIRCIITS (CONT'D)

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

od - _ = - 120 =
3. To find current, use the formula T = x of I = To- °r 112 amps.

sfter we found the total resistance o the -ircuit we treated the problem
exactiy like a series problem. If neccssary, redraw the circuit with one
10 ohm resictor in place of the parallel network.

& To find 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. Therefere Ei = 120 Volts, ’
5. Same as above E2 = 120 volts

6. Same as above E3 = 120 volts

7. Ts find the current through Rl, we know the resistance of Rl and
we know the voltage across Rl. To find Ii1 use the formula I1% %% or

I1 - %%? or I1 = 6 amps. Note: We usz specific values
for Rl exclusively.

8. To find I2, we use the same procedure as step 7:
E2 12
®Z = 12 or 1I = jﬂg or 12 = 4 amps.
9. To find 13, use the same procedure as for steps 7 and 8: .
E3 . 120 ' .

I3 = 3 or I3 = g or I3 = 2 amps.

Notz: 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, I2 was
4 amps, and I3 was 2 amps giving a total (It) of 12 amps.
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SUBJECT: SOLVING SERIES PARALLEL PROBLEMS

In this type of circuit, there are one or more resistors in series
with a parallel network. All of the current fn-the line will go
througi the series resistors and «ivide in the{parallel network.

In solving this type of circuit problem, no new rules of ohms law
are required. The 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 metwork.
3. Substitute the single value arrived at for the value of the

parallel network. Redraw the circuit as a series ecircuit.
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

. Bt r__—/\/\/\/

1
2. Rt _____ BT I
3. It
' Rengud B HARY
4. E1 e > - ——
5. EZ______ — ) L . 7 o .4.
6. E3 S SA0L o
7. E4 v,
8. E5 ’ E
.9- Il
10. 12
11. 13 A
12. 14
13. 15 ' A A ,\\/’
SOLUTION: T
1. The total voltage must be equal to the source volta%e.
2. Solve for total resistance. First find the value of the parallel
network. -1 . )
a. Write out the formula. Rt R2 ¢<§3 74-E4

1 .1 1 1
b. Substitute numerical values ®e* J0 + 30-+ Bo

1.3 2 1
c. Find lowest common denominator. 2" 3o A %o ¢.30

G. %t= %0 inverted, §£ = %Q or 10 ohms

e. Total resistance for parallel network is 10 ohms
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“UBJECT: SOLVING SERIES PARALLEL PROBLEMS (CONT'D)

PPLICATION Uf SOLVING SERI:ZS PARALLEL PROBLEMS (CONT'D)

Su's-itute this 20 shms of -esistance for ‘he entire network, and ydu
ave a series circuit containin: Rl of 18 ohms, the network resistance
of 10 ohms :ud R5 of 12 ohms. The R. for the entire circuit is 40 ohms.

3.  The tertal current is @ug@j to t:e total roltage divided Ly the
tota. resisiance, Ir = =& e T .

‘ R* I %o °F 3 amperes
4, Voltage drop of Rl 15 equa’ to the o rumt through BRI times the
resistance of Ri. L # I1 ¥ RI1 s El =3 X 18 or 54V
5. To find the wsltage drop of R2, you “wwmow the resistance of the

parallel network of whici: RZ is s pawt, 1is 10 ohms. Also 3 amperes

of current will flow chrough thi: 1. ohms of resistance. E = I X R or
E=3X10 or £l = 30 Voits _Note: The voltage drop across a parallel
network is also dropped acoss esch branch of the network, therefore,
since 30 Velts is dropped across the anetwork, 30 Volts will be the IR
drop of Rl, RZ2 and R3.

6. E3...see 5 above
7. E4...see 5 above @
2. Voltage drop of R5 iz =z¢uzl to the current through R5 times the

resistance of R5. E5 = I5 ¥ R> or E5 = It X R5 eor E5 = 3 X 12 or 36V.

Note: To check your IR dreops to see if you have solved the problem )
correctly, add the IR drops together and they should egual the }
source voltage, 54 + 30 + 36 = 120 T

9, The total currexut of the circuit goes thru Rl and R5 so therefore,
Il = It or 3 amps and also I5 = It or 3 amps.

12, The current thre:gh R2 is equal to the voltage across R2 divided
by the resistance of k.. 12 « %% or 1.3 amps.

11. 5ee 10 above for soiving for I3, I3 = %8 or 1 amp.
12, Sce 13 above for solving for I4. I4 = %% or .5 amp.

Not:: To check the current through a parallel network, add the current
flow through each branch; 1.5+ 1 4 .5 - 3 amps.

13. See 3 abnve for selving for I5.

— m—— - a0 e eon  iwe e Ommm e em G W e e s e e s e e MRS Rem M W mme S e e e e e -
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DIRECT CURRENT SERIES-PARALLEL CIRCUITS

Resistances in Series-Parallel

This is how you break down complex circuits tofind the total resistances—

Suppose your circuit consists of
four resistors—Rj, Ry, Rg 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 Ry
and R4 are combined by addition
as an equivalent resistance R,

Ry = R3 + Ry

Next, the parallel combination of
Rg and R, is combined (using the
parallelresistance formula)as an
equivalent resistance, Ry,

R _RZXRa
b'R2+Ra

The series resistor Ry is added
to the equivalent resistance—
Rp—of the parallel combination
to find the total circuit resist-
ance, Rt. '

Rt=R1+Rb

Ry = total resistance of series-
parallel circuit,

Rt = Total Resistance

Yy

e A'A‘A‘A
Ry
>
Rg :E R3 3
R4
. ARA
o Y
- : R
AR
/, - ‘\\
iR3Z -
Ry 2 oL
- ‘R4EE 'l
' [}
-\ /
T e’
o
R,
// \“
,q' -\
R? E3 Ry = ‘\
[ !
\ )
/
A
c ~ /,
~ o —— - P
- 7~
~ a N
/ N
i
'R1 \
! \
I i
|‘ I
!
\ Rb !
\\ /
/
o AN
Rt
O
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DIRECT CURRENT SERIES-PARALLEL CIRCUITS *"3

Resistances in Series-Parallel

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

1. Redraw the circuit.

Ry
ORIGINAL CIRCUIT - '
Ry
C'— """ A
Ry R3 R3 E{f
R4 Rg = 4 L
6 £ Ry $Rs Rg 2
O~ Wy Ro 2
Rq Rg Rg
Rg
REDRAWN CIRCUIT [
2. Combine the series branchre- 3. Combine the parallel resist- )
sistors R3, Rg and Rg. ances Rg and R;.
R5 X Ra
Ry = R3 + Rg + Rg Rb:ﬁ;;_R;

Rl% Rj

: Ry

Aba
AAA

AR




FIVE UNIT TELETYPE CODE. © REV 2/61

The teletype equipment you will be studying {n 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 mechanicial motion to print a character, ring the
signal bell, etc.

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

TYPER SIGNAL LINE (—;YPER

|
KYBD Lmn |
(Fig 1) Lo

1. The TRANSMITTING UNIT changes the mechanical motion of striking
the keys into the electrical impulses of the teletype code.

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

3. The SIGNAL LINE carries the alectrical 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. THESE TWO IMPULSES ARE CALLED THE START-STOP IMPULSES.

START 1“1243,444 [ES S TOP
SPACE INTELLIGENCE I ULSES) ITHE MARK

MARKS ox SPACES. ...

yﬁ:\lx ‘22ms 22ms 22ms 22ms 22ms 22ms -31ms 8 163 ms Total Time

p (Fig 2)

REMEMBER For EVERY character transmitted there will ALWAYS be a total

of SEVEN impulses. They will always follow this sequence::

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

FIVE INTELLIGENCE impulses: A combination of MARKS and SPACES depend-
ing on the character transmitted.

STOF impulse: Iamediately following the FIVE intelligence impulses
and 1s ALWAYS A MARKING IMPULSE

(continued) Page 23




FIVE UKYIT CODE (CONTINUED)

Tt will requize 163 milliseconds (.163 seconds) te send any one chavacter
ur function regardless of how fast the operator iz typing. If he sends only one
character a minute, that charascter wlll be transmitted and received by the
receiving stations in 163 milliseconda. The part of the minute that the machines
are not working they remsin in & MARKING condition which 18 sctuwally a continua-
tion of the STOP impulse bevond its 31 millis . 1 toe operator is tvplug
368 operations per minute (the top limit of a ﬁ@ word per winute machine) each
character still takes 163 ms, but there is ne time lost tetween characters. In
that case, immediately afreyr the STOP impuise of 31 milliseconds a START ifmpulse
is sent for the next character. {ses Fig. 7, Page 23)

If the teletype machine was be ing oporated one character after ancther, with-
out any loss of time beirwsen chs 2rs, it would send snd receive 61.3 words-pexr-
minute. The 61.3 words-per-minute is derlved as follows

1.
2.
3. Eao : is considere
4. Wo mimute would

i
make up the five units o
code ia iilustrated belgs
warking and spacing impuls

4% with a typewritewr, the *gér?vw&@wi?f” haw upper and Ilswar case character
for #8mw.%. . Yith the teletyps in lower : iing the 'R" kKey causes a 7
; : be printed. 1In the upper case, tne figure "4 would be printed. By }b
Q,%,é;;;f,?gﬂti,o and P in upper case we get the figures 1,2,3,4,.5,6,7,8,9 and
ving us 26 watters, 10 numbers, ss well as the functions of cariiage return,
211, line teed , wtc.

consists. (The
ions of these

i1 )() SISINI8 \

N é Ry 2z, }
s 8 & @ |
poy Y ~ o o o

- W @ & i
B 2

[}

ps

L ]

[ )

[ J

@ [ J

RArORS cv008 ALPHABETICAL ARRANGEMEMT
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FIVE UNIT CODE (CONTINUED)
The following diagram illustrates the method of ccnnacting two stations
together. nNGtzte that all parts are connected in series.

TAglON o STATION "B"

Transmitting . Transmitting
Contacts Contacts
Selector Selector

{3;—~&£ine%>~—~
G

%l'Lﬂc _ <- P | /\/\f\#\f\________
12 o . ;‘ Line rheostat
Power Supply _ , (adj for .060 A)

POWER SUPPLY: The power supply furnishes 120 VDC to the Line Circuit. The
. resistance in the line is adjusted for a current flow of 60
milliamperes with a MARK on the line.

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
1mgulse readies all machines to receive the intelligence following. 22

liseconds 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 closing 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*impulses 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 CLCSED) awaiting the triggering action of the next START impulse,.
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SUBJECT: MAIN SHAFT ASSEMBLY

GENERAL: Tiiz power to operate the MAIN SHAFT ASSEMBLY comes from

a MOTOR UNIT mourited on the BASE UNIT. The motor drives
the main shait azsembly wiiczh s—vrwilies power to all th: mechsnically
operated parts. Motion for seitiag up the -ele:stio=s ard for the
performance of ali functions is de:iwes [7ow cams .nd gea:. mcunted
on the main shaft.

The main shaft assembly is mountzn ir :::e lower cen-e: of :1:s
PRINTER UNIT and is geaved th.u the ¥iT{ 5IsFT FIBRE GEA? tu a TERL
PINION GEAR #n the MOTOR SHAFT.

The SELECTOR CAM SLEEVE is: fittad over the
and is driven thru the medium of a FrRICTION CLUTZH, formed b. iwe
palrs p di%§§ each separated by a felt washer :
"T-GAM {which provides motion for all other fusctions
of the typing unit except selexting and spacing) is driven a
POSITIVE CLUTCH consisting of a driving member and ‘. driven member.

The TRANSMITTING SHAFT DRIVING GEAR, near the right end of the
shaft, drives the KEYBOARD TRANSMITITING CAM JYLINDLR.

See following pages for the compsnent parts znd their operation.

#nd of the m:?%+~ shaft

1-::&' 0

~LEEVES ON THE MAIN SHAFT
1. Selector cam sleeve
2. Main bail cam sleeve
3. Spacing sleave

2ARTS THAT TURK ALL THE TIME

L. Main shaft gear

2 Transmitting chafi driving gear

3. Main shaft c¢lutch driving member

4. Driving members of all friction clutches

vsess...POWEE LAW FOR THE MODEL !9 PRINTER .......veveeenecn s e e

"Power is derivas

e ~sm cams and gears on the main shaft and springs
throughout the ma '

) g4
hins=",

=
i
i~

m ame e o e e e s o mmmm e ms mewe  Gem M s e e e e e 06 v e e e G e e maam oo o e me—

NZ>IES:
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SUBJECT: DESCRIPTION AND NOMENCLATURE OF PARTS MOUNTED ON THE MAIN

SHAFT OF THE MODEL 19,

Teletype Bulletin 144, Page 3, Fig. 36.
Teletype Bulletin 1094, Page 3

SELECTOR CAM SLEEVE,

A, Mounted on the left end of the Main Shaft between two
friction clutches,
B. Stop arm and seven (7) cams. From left to right-
(1) stop arm
{2) locking cam
(3) 1st thru 5th selector cams
(4) sixth cam

MAIN SHAFT LEFT BEARING.

A. Provides for proper support and mounting of shaft to typing unit,
B. Allows friction-free rotation of the main shaft.

MAIN SHAFT CLUTCH DRIVING MEMBER.

A. Driving member of a positive action 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) r

MAIN BAIL CAM SLEEVE, .

A. Mounted on the main shaft with positive action main shaft clutch
on left end and friction 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 the main bail cam
sleeve and the friction clutch driven member is spline connected
to the main bail cam sleeve

D. Rotates only when the main shaft clutch is engaged.

FRICTION CLUTCH DRIVING MEMBER AND BALL BEARING ASSEMBLY,
A. Bolted to the main shaft and rotates with the main shaft,
B. Separates the main bail cam sleeve assembly and spacing sleeve.

SPACING SLEEVE,
A. Left to right the spacing sleeve consists of:
(1) spacing escapement ratchet
(2) main shaft spacing gear
(3) spacing stop sleeve, which also acts as the driven member
of the friction clutch
B. The spacing sleeve and spacing stup sleeve are spline connected
and comprise the spacing sleeve assembly.
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SUBJECT: DESC:IFTION AND NOMENCIATURE OF PARTS MOUNTED ON THE MAIN
SHAFT OF THE 4ODEL 19 (CONTINUED)

7. FRICTIOH CLUTCH DRIVINS MEMBLR.
A. Bolited to, and ro'ates with the main shaft.

8. TRANSMITTING SHAFT DRIVINC GE: .,
A. Bolted to, and rotatec wit: the main shaft.

9. MAIH SHAFT RIGHT BEARINZ.
A. Provides for proper suwport :ni mounting -f shai’t to = ping unit
B. Ailows friction-free roraticn =f the main shaft.

10. MAIN_SHAFT GEA:,
A. Bolted to, and rotates with t:¢ main shait,.

SUBJECT: RANGE FINDER OF THE MODEL 19

GETERAL: The range finder on the printer unit of the Model 19 is the

unit that permits the «lectrica® START-STOP TMPULSES received
"y the selector magnets to cont:o. the relsasing snd stecpring of the
selector cam sleeve aszembly for ¢ach character received from the Yine
circuit.

The adjustable index arm of the range finder gives :the oper-
ator coiw'r:l, to some degree, for compernsating for a biassd signal. The
scale of the range finder is calibrated from @ to 120 to give the operator
a reading of where the index arm is set.

OPERATIOQi!: (Xef: Teletype Bulletin No. L44, page 3, fig. 4)

The start impulse is a spacing impuise, allowing the armature
spring to pull the armature away from the magnets. Secured to the arma-

ture 1is tne

1. Tripo:f Eccentric Screw. It depresses the

2, Trip Letch Plunger which pushes against the upper arm of the
%, Bell Crank which pushes the
4, Trip Latch out of engagement with the

Stop Lever. This permits the

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

TRIPOFF ECCENTRIC SCREW
TRIP LATCH PLUNGER
BELL CRANK

RIP LATCH

STOP LEVER

STO? ARM
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. SPACING STOP SLEEVE

FRICTION 0ISC - _

?RANSMlTTmG SHAFT DRIV!NG GEAR

N "MAIN. SHAFT BEARING.
B HA(N SHAFT GEAR

. ; ruucnou sai cm-
' pmamuc uu. cn-
snccrou CAM susvr

o ,‘t_l~~- e ) ‘.I-

STOP ARM.

FRICTION CLUTCM AN
PLATE MEMBERS |~

: MAIN SnAn auamc j \
© \MAIN SHAFT cLUTEH— R L P v
- s#n(:mc cscwtu!nr RATCHET! MAIN SHAFT SPACING GEAR.

MAIN SHAFT oI PLUS

Fisvll MAL\' W cbaia o

G e v
SAN wi? ;
ANO Tdo® OUT | ..
cu.'gu: assrMeLY -

AN BEARING P Co
AND.LOCUNUTS T ™~

N f o.

SE LM L uM AN s
[

\L\,‘lr‘“'.a' e ) - o . -
S
> ‘\ i - sAm Swary

- ?‘ ' . T O-u'
Q i . onivE 8L s
L : . ALY

SAIN I(llm.

. \ © AND (OCRNUTY

. N
TRANSNITC S
. DWivE GrAR

L 3PECING MACHET
Assgue.Y

AV 7RICTION
CLUTCH ABSEMOLY

Fig. 2. MAIN SHAFT PARTS .IN SEQUENCE OF REMOVAL.

PiGE 29




3e

- l‘mP LEVER =

TP LATCH - BELL GRANK
THUMS SCREW - TRIP LATCH PLUNGER

SELECTOR MASET

STOP ARM - ;

-

GELECTOR CAM SLEEVE — E S i SHAPT

Fig. 1. CROSS-SECTICN OF SELECTOR UNIT.

LOCK G EDGE

SWORD ARMS —=— - - o
VANE

e GEL ECTOR T LEVER

~— SWORD

LOCKING LEVER SPRING

Fig. 3. LaJK1ND TEVER CPE#4TION




DESCRIPTION AND PURPOSE OF THE SELECTOR MECHANISM OF THE MODEL 19

GENERAL: 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 the original
line impuises into me-hanical motion that causes the code bars to be
positi: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 ~ransmitted 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 symchronizatio: 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 emploved 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 position.

As the selector cam sleeve completes its revolution BEFORE
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 UNIT
SUBJECT: POSITIONING OF THE SWORD TIP
REF; Teletype Bulletin 144, page 3, para 'A', fig 5 - 40

THE PURFOSE OF TH: SELECT: > UNIT IS i KECEIVE ELECTRICAL
IMPUL:ES «F THE TELETYPE CODE AND CHANGE THEM TO MECH/NICAL MOTION.

ifter the tri.gering acition of the ran. e finder train o:

parts ha: becen accompii: :ed and ti:e selector cam -leev: is rotating,
the

1. Seicctor Cam exerts pressure on the rear arm of the

2. Selcctor Lever, rotating it cownte.-clockwise. This motior move:

the

%. Sword to tie ve:r u:til one of the swoid arms (uither
upper or lowe:) :cmes 1 :to cont:ct with one of t.e :rms
{either upper or _ower) of the

r. Armature Extension. Further movement of the selec*or lever to
the, rear will ca'se th.

. word %;2?

.4, NOIE:. _.The upp. X ATmS. o
wiill AtWﬁYS'engagE‘bﬁe Fnother anm -
arme.ture wf lmALvAYt,e gagg opg

the sror@

SELECT ‘R CAM o

2l
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SUBJECT: LOCKING CAM TRAIN OF ‘PARTS

REF : Teletype B:lletin No. 144, page 5, fig 5A
The
1. Locking Cam - ha: five (5) high and five (5) low portions on

it's surface. Thc

2, Lo'king Levcr is "eld against the lo:king cam by the locking
lever spring. During that part of each impulse
when the swords ar: set by striking against the
armature extension, a: that time the peak of any
sel.ctor cam is opera~ing the corresponding
selector lever, a low portion of the locking cam
is orposite the lock!iig lever. The armature will
be h-ld firmly in position by the

3. 'U" Sh-ped ~temnsion -f the Locking Leygzr, engaging the

4. Locking Wedgr 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: 1In the normal position (while the stop impulse is on the line),
2 the locking lever will ride on the Long High portion of the
locking cam.
LOCKING CAM
LOCKING LEVER
"y" SHAPED EXTENSION OF THE LOCKING LEVER

LOCKING WEDGE

T e I e e e
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SUBJECT:

REF:

1.

POSITIONING THE CODE BARS

Teletyp. T lletiu: No. 14'., page 3, para "A, fi: 5 & O

Aftcr the sword tip has been positio::d eit:er +p ox dowa,
the seleczto:: cam rides on pa't thc

velector Lever

'word
T Leve:.,
Vane.

Bell Crank

Code ‘Bar.

- — — p—_ .
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and Z:is sprin: rot-tes the seluator lever
clockwise to its normal s:op po: ition. This
mo+io carries the

forwa:d also and “he :word tip will strike and
position the

Mec:anically coupled to the "T* leve. is the
corresponding

As the "T'" lever is pcsiticned. the ane will
also be positioned. Th: lower arm of the

is mechanically coupl:: to the vane and the
upper arm of the bell «rank is also mechanically
coupled to the
Thus we see that the ~o’e bar will be positioned
under the power of th: -elector leve: spring
thru the action of tie above train of parts.
The>e are five (5) oi cach of the abuve listed
parts and all five trains willi be positioned
in their correct orier, formiug one (1) clot
in the code bar:.

SELECTOR LEV:iR

SWORD

"T*" LEVER

VANE

BELL CRANK

CODE BAR

- — . — o mam m—— - —— v < maie m— . man S o Wiy o e e e —




RY~-30 RELAY
GENERAL:

A relay is a sensitive electrical device used to open and close
electrical circuits. With two machines connected in a simple teletype
loop, one puower 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, This is satisZactory when only a few
machines are connected together in : sho:t loop. If more machines and
long wires are used, the simple loop would not be satisfactory. More
resistance and other characteristics of current going thru long wires
and coils of the sc¢lector magnets would gis: sluggish action - the
current could not change from 6~ MA to O MA 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 strong current for the selector
magnets. When relays are used, each printer must have its own power
supply to furnish D.C. needed to energize it: selec¢o. magnets.

PARTS OF THE RY-30 RELAY
PERMANENT MAGNET. ...provides the permanent ma:netic field for the

operation of the relay. It has p:2le pieces to
extend the field and control the sensitivity of the relay.

ARMATURE............ a thin strip of metal pivoted at it. base, extend-

ing up midway between the magnet poles. At its
upper end above the magnet poles, the armature as 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 coniact screws. If the arma+ ure is

toward the right the armature contact closes against
the MARKING contact. If the armature i: toward the left, the armature
contact closes against the SPACING contact.

RELAY PINS.......... there are eight (8) pins at the bzse of the relay
that lare connected to the diffe:ent contacts and

coil windings in the relgy. When the relay i: inserted into its

mounting base, these pin@§ make contact with their :espective pin jacks,

completing the various ¢§rcuits.
Tk

PAGE 35




OP".RATION OF THE RY-30 RELAY

To un'erstand the operation of the relay there are a few basic laws
of magne.i:» whi-~h we must accept:

1. Lik: m gne ic charges or like magnetic poles will REPEL each
oth::

2. Unlike magnetic -ia.ges or unlike magnetic poles wils ATT%AC]? p y
each other. b .‘I'
3., A coil with c:.rrent passing th:ough it takes on the properties
of a w#gnet, one e:. opeing a north magnetic pole and the other
end ba1iig a south magnetic pole.
4, An iron in:erted inside the current carrying coil will have the
proper:’es of a bar magnet.

5. 1f current flowing through a coil in one direction gives the
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 inserted inside a current carrying coil, will be directly
proportionsl to the amount of current flowing through the coil.

When the relay is not enzrgized, the armature acts just like any
piece of iron which is suspended half-way between two opposite mag-
netic poles. It will remain between them, because the pull of non-
magnetized iron is the same toward the north or south magnetic pole.
But when 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 horsezhne magnet, and repelled away from the north magnetic
pole., Also, if we give the iron between the magnetic poles a south
magnetic charge, t:e iron will be pulled to the north pole of the mag-
net and repelled by the :outh pole.

~With the RY-30, che armature is just a piece of iroa, but when we

pass a current throuch one of the windings from the bottom out through
the upper end of t:e coil, the armature becomes a bar magnet with the

ipper end a north :gnetic pol»., The armature moves over toward the
outh magnetic pole of the permanent magnet.

- If we pass a curr:nt through this winding from the upper end and
and out the bottom oi the coil, the upper end of the armature becomes
a south ma‘ netic poi=, It would move toward the north pole of the
,permanent magnet,

Since we have two windings around the armature, we can leave wires
factened to each one, and when we want the armature to move toward
the south pole we put 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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The two wivndings are called:

THE 3BTAS WINDING
2, THE LINE WINDING

ot
5

The RIAS WINDINe has crme condition only and that is energized with
120 volrs BC at 30 Miliiamps and can be considered to have a spring
pressure of J) pulling the armature towards the SPACING CONTACT SCREW.

The LINE W2 has two conditions:
1. MARKING - energized with 120 Volts DC at 60 Milliamps
and ¢an be considered tc have a spring pressure of 60
puliing the armature towards the MARKING CONTACT SCREW.
2, SPACING - ZERD CURRENT flowing or ZERC SPRING PRESSURE
pulling the armature towards the MARKING CONTACT SCREW.

When a MARKING IMPULSE is on the line winding the pull of 60 (60 MA)
is greater than the pull of the bias current of 30 (30 MA) so the
armature will be moved against the MARKING CONTACT SCREW.

When a SPACING IMPULSE is on the line winding and there is ZEROC pull
of rthe armature howards the marking contact screw the bias winding
pull of 30 (30 MA) is greater than the ZERC pull of the line winding
and thus the armature is pulled toward the SPACING CONTACT SCREW.

Note: The circuits that are controlled by the ARMATURE and MARKING
CONTACT SCREW and the ARMATURE and SPACING CONTACT SCREW will
be covered later.

37




ADJUSTING THE WE-235A (RY-30) POLAR RELAY WITH A OCHMETER

As very few ships or stations are equipped with the UG Test Panel or
the [-193-A Test Set it is most important to learn the method of

adjusting a relay with an ohmeter or continuity checker. Using the

method described below and using proper care,a very accurate adjustment

of the relay can be accomplished. '

Before starting to adjust the relay, back off the pole pieces all the
way and back off the contact screws several turns. This is so the pole
pieces will have a minimum effect on the armature until the contact
screws are adjusted. (lean and inspect all points that make contact on
the armature and the screws. Set the meter for continuity, place
alligator clips on the test prods {if available) and the relay is ready
to adjust.

1. 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 will be indicated by the meter showing full
scale deflection). Then back off the contact screw 1/12th turn.

3. Put test prods on Pin 1 and 5. They will remain there for the
rest of the adjustment.

4, Advance left-hand contact screw until it touches the armature.
(This will be indicated by a full scale deflection of the meter)
Then back off the contact screw 1/12th turn.,

Ul

. Advance the right~hand pole piece until the meter shows full semle
deflection. At this time the right-hand pole piece has pushed:uwaie
armature until it touches the left-hand contact screw, Back off
the pole piece between 1/4 and 1/2 turn. '

6. Advance the left~hand pole piece 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 left-hand pole
piece until 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 if the armature falls to a
contact screw by the pull of gravity. Turn the relay over on its
other side and see 1f the armature will fall to the other contact
screw. If it does NOT, then the pole piece adjustments are incor-
rect and should be re-done.

After some experience you can refine the adjustments instead of remaking
them. TIf the MARK and SPACE contacts are not equal distance from the
armature when the armature is in neutral position, distortion will result,
The clearance between a contact screw and the armature contact should be
between .003 and .005 inches,

It is not necessary that you use an ohmeter to adjust the relay as above
as any continuity check will work as well. If your ship or station has
the UG Test Panel or the 1-193-A Test Panel or any other later issued
equipment, use the Test Equipment of your choice. The REAL check is,
"DOES THE RELAY WORK IN THE TELETYPEWRITER?"

A "Tommy" should be used to make the adjustments on the relay, If n
are available, you can make a gcod substitute out of a non-magnetic *
material such as heavy copper wire or brass stock. Maintenance of a
relay is very little, keeping the inside clean with a soft brush or
dressing down pitted contacts with a carborundum stone being careful
to keep the contacts "square'.

38 ;




SURGECT: COMMON DU AND RELATED CIRCUITS

GENERAL

The COMMON DC is a source of 120 Volts Direct Current furnished
by the rectifier in each individual Model 19 Teletypewriter Set. Its
purpose f{s to furnish DC to the BIAS, SELECTOR MAGNET, SHUNT CIRCUITS
and corhers, each covered individually., ‘

The COMMON DC from the rectifier to the table will be covered in
rater lesscns and at this rime we are concerned with the COMMON DC above

the table beginning at NEGATIVE TERMINAL 25 and back to POSITIVE TERMINAL
24,

COMMON DC CIRCLITRY

Starting from:

1. NECATTVE TERMINAL 25 (source)
2. KYBD SLI® CONNECTOR NEGATIVE 53 (for kybd control ckts)
3. NEGATIVE TERMINAL 63 {on the relay block)

{AT T¢#IS POINT THE COMMON DC BREAKS DOWN TO SEVERAL BRANCHES

OR RELATED CIRCUITS CALLED THE BIAS, SELECTOR MAGNET AND SHUNT

o T 7778 )

4., TOS VE TERMINAL 62 {on the relay block)
5. KY¥aD SLi® CONNECTOR POSITIVE 54 (for kybd control ckts)
6.

, POSITIVE TERMINAL 24 (source)

RELATED CIRCLITS ~ BLAS CIRCUIT

The BITAS CIRCULIT causes the RY-30 relay armature to be attracted
against the spacing contact screw when there is a spacing impulse on

the line winding of the relay. It is 120 Volts DC at 30 Milliamps
and has a total resistance of 4136 ohms

BTAS CIRCULITRY
Starting from
NECATIVE TERMINAL 63
THROLUGH A 2000 OHM RESISTOR (part of a 2600 ohm resistor)
. tied to end of an 8K ohm resistor but not through it
K¥aD SLIP CONNECTOR NEGATIVE 51
POLAR NEUTRAL SWITCH CONTACTS 2 & 3 (Polar operation not
. K7D SLIP CONNECTOR NECATIVE 56 taught)
. NEGATIVE PIN #2 OF RELAY
THROUGH THE RI1AS WINDING OF THE RY-30 RELAY (136 OHMS)
8. POSITIVE PIN #7 OF RELAY
9, CTHROUGY A 2000 OHM RESISTOR (part of a 2810 ohm resistor)
L0, POSITIVE TERMINAL 62
NOTE: Self closing feature of kybd slip connector 51 and strap to
kybd slip connector 56 for keyboard removal.

~N O BN e
EYE PO
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RELATED CIRCULZS {con't) -~ SELECTOR MAGNET CIRCUIT

The SELECTOR MAGNET CIRCUIT provides DC {(from the common DC) throﬁghﬁg_g,

the ARMATURE and MARKING CONTACT SCREW of the RY-30 Relay to energize
the SELECTOR MAGNETS to comtrel the armature of the selector magnets.
The SELECTOR MAGNET CIRCUIT is 120 Volts DC at 66 Milliamps and has a
total resistance of 1810 ohms .
SELECTOR MAGNET CIRCUITRY

Starting from

1. NEGATIVE TERMINAL 63 (source)

2. THROUGH A 600 OHM RESISTOR (part of a 2600 ohm res1stor)

3. NEGATIVE PIN #1 OF RELAY

THROUGH THE ARMATURE and MARKING CONTACT SCREW OF RELAY

4. POSITIVE PIN #4 OF RELAY

5. THROUGH A 400 OHM RESISTOR

6. THROUGH A 600 OHM RESISTOR (part of a 2600 ohm resistor)

7

8

9

. TERMINAL 65
. TERMINAL 45
SPRING & BUTTON CONTACT # 12
THRCUGH THE SELECTOR MAGNETS (in series 105 ohms each)
10. SPRING & BUTTON CONTACT # 9
11. TERMINAL 46
12. POSITIVE TERMINAL 62 (source)
NOTES (1) WHEN THE PRINTER IS REMOVED FROM THE BASE THE LINE JACK
CONNECTED ACROSS SPRING & BUTTON CONTACTS 11 & 12 COMPLETE
THE SELECTOR MAGNET CIRCUIT. .
{2) WHEN THE RELAY IS REMOVED THE MAGNET CLOSING JACK CONNE
ACROSS RELAY PIN #1 & #4 COMPLETE THE SELECTOR MAGNET CIR-
CUIT.

SHUNT CIRCULT

The SIUNT CIRCULT provides a steady DC current drain from the
rectifier (through the common DC) when the selector magnet circuit
is deenergized, The SHUNT CIRCUIT is 120 Volts DC at 66 Milliamps and
has a total resistance of 1810 ohms. The SHUNT CIRCUIT is through the
ARMATURE and SPACING CONTACT SCREW of the RY-30 Relay.

SHUNT CIRCULTRY
Starting from
1. NEGATIVE TERMINAL 63 (source)
2, THROUGH A 600 OHM RESISTOR (part of 2600 ohm resistor)
3., NECGATIVE PIN #1 OF RELAY

THROGH THE ARMATUKE and SPACING CONTACT SCREW OF RELAY

4, POSITIVE PIN #5 OF RELAY
5. THROUGH A 400 O#M RESISTOR
6. THROUGH A 810 OHM RESISTOR (part of a 2810 ohm resistor)
7

. POSITIVE TERMINAL 62 (source)
THE SOURCE VOLTAGE, CURRENT AND TOTAL RESISTANCE OF THE
SHUNT CTRCULT IS THE SAME AS THE SELECTOR MAGNET CIRCUIT.
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GENERAL:

i

The LINE CIRCUIT carries the intelligence from the traﬁsmitting unit
(transmitting contacts) to the line relay.

The opening ahd closing of

the line circuit control the line relay enabling the armaiure of the

line relay to respond to the marking and spacing impulses,

The LINE

CIRCUIT has 120 Volts DC at 60 MA when a mark is on the line.
The LINE CIRCUIT has been broken down for instructional purposes to:

1.

2,

THE LINE CIRCUIT ABOVE THE TABLE

THE LINE CIRCUIT BELOW THE TABLE

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

1.

2,

LEG

THE SEND LEG OF THE LINE

THE RECEIVE LEG OF THE LINE

OF THE LINE -~ connects the keyboard transmitting contacts

- THE SEND

-

Notes: (1)

~
o

e a

°

°

o

wvwo~NoTuLmPwihhEFEN0n

°

w
=~}

o

° °

o

oOowoo~NnNOoOuULPpPLNOMEN

(2)

.SEND-RECEIVE -BREAK CONTACT 3

to the line circuit.

Contacts in SEND position
NEGATIVE TIP BLACK PLUG
TERMINAL 34

KYBD SLIP CONNECTOR 55
TRANSMITTING CONTACTS
KYBD SLIP CONNECTOR 54 .......See Note (2)
SEND-RECEIVE-BREAK CONTACT 5
SEND-RECEIVE-BREAK CONTACT 6

TERMINAL 32

POSITIVE SLEEVE BLACK PLUG

co0e.s.5ee Note (2)

Contacts in RECEIVE position
NEGATIVE TIP BLACK PLUG
TERMINAL 34

KYBD SLIP CONNECTOR 55

KYBD SLIP CONNECTOR 57

Eﬁﬁ EECEIVE_BREA CONTAC «.00..5€e Note (1)

EIVE-BREAK CONTACT
SEND RECEIVE BREAK CONTACT 6
TERMINAL 32

POSITIVE SLEEVE BLACK PLUG

THE SEND-RECEIVE-BREAK CONTACTS 3 & 4 SHUNT THE LINE
CURRENT AROUND THE TRANSMITTING CONTACTS.

WHEN THE KEYBOARD IS5 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,

NEGATIVE TIP RED PLUG

NEGATIVE TERMINAL 42

NEGATIVE TERMINAL 66

RELAY PIN JACK 6 (NEGATIVE POLARITY)
RELAY LINE WINDING 136 OHMS

RELAY PIN JACK 3 (POSITIVE POLARITY) .........See Note (1)
POSITIVE TERMINAL 61

POSITIVE TERMINAL 41

POSITIVE SLEEVE RED PLUG

°

ceeese.s.5ee Note (1)

°

Woo~Noy P WN -

°

Note: (1) WHEN THE RELAY IS REMOVED THE 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
ZERC 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.

E I I R I R R I R R R I S I

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 TC 62, WHITE WIRE FROM
66 to 65, UNTAPE GREEN WIRE AND CONNECT IT 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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BATL, MOUNTING SHAFT AND PARTS MCUNTED THEREON

ENERALs The Bai Mounting Shaft is a shaft mounted parallel to, and above,
the Main Shaft in the Model 19 Printer Unit. The Bail Mounting
Shaft provides support for the various major parts mounted on it that provide
mechanical linkage from the Main Shaft (Source of power) to operate all
printing and function operations of the printer unit.
The assembly is mounted from the top of the printer wnit, after
removing the typebar carriage, and is held in place two screws securing the

right bearing to the printer frame.

NOTES:
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SUBIEST: BATL MOUNTING SHAFT AND PARTS MCUNTLED TIERNCON
REFARENCE: Teletyze Bulletin Noa. 144 page 6, Fig 10, 12B & 18

o

The bai

gpeft is a free turning shaft running parallsl to

)

nd above the zain ghaft, IT is mounted in the typing unit casting.

The following parta are mounted on it

2o FUNCTION BATL

3, TPRIFIING .

T

2. OSPACIVCG

3, FULICTICH

FUNCTION BAIL

1, FURCTION E.

AT AT T T Ty AT e
2, IINCTION BaAll, RCILL=R
o e e e o e e e o e e e e . = e e e e - -

‘rarts roanved o1 1)
1. - BLOCY I Pli
2. YUNCTION
NOTH®S:
e e e e e =2




SUBTECT ENGAGING THZ ¥FAIN SHAFT CLUTCH
TR Teletype Bulletin 144, page 5, Fig 9, 10 & 37
Just a8 / 5 sword tip is positioned, the peak of the

2, CLUTCE

CIU

ITT CHTIN D 3 T
CH STCP ALRM

g

T ITDOTT 1T
| JET VR R SN N A L -»...LL)

DRIVEN

will permit

4o

“'JO mnove tue
L«‘ r“Cx lel [ W

S COMPRESST

DRIVING CIUTCH LI it ich revolves with

6. Wl th ty
e rain tail cem sleeve will start
“otat*n Mounted on the main bail cam

slzeve is the

PRINTING

8, PRINITNG BATL CPERATING

AR,

side cof the cam,

can surface

the mz2in shaflt

of th

cluteh member into

BAIL CAll, Riding on the printing bail cam is a
roller which is mounted on the

As the roller rides to the low
the printing

bail operating a*d.ﬁOve“ away

O

from the

PRINTING

BiIl, This perrdts
g rd by the
SPRING

10, PRINTING BAIT

SLUTCH THROVOUT AR
CiUTCH ST0P aARbi
PRIVEYN CIUTCH Lis
COMPLESSION SPR
DRIVIVG CLUTCH
PRINTING 3Ball Cald

PRINTING ZaIl CPERATING ARL
DRINTING BAIL

PRINTING 3AIL SPRING

- e e = ww wm e em =

— . e am e ek ee e

the vrintinz bail to be pulled
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THE FRINTING OFERATION

yHads Trhe printirg cperation is cne of the twe operations of the printer
unit, This operatiom takes place after the selector cam sleeve has
retebed and the sslected charaecter has heen set up in the selector unit and
ioned the code bars. Then the sizxth cam opsrates the clutch throwout lever
sing the msinshaft clutch to engage.

The «ctual printing is done when ths type bars are thrown agaire+ the
platen by a force that originates in the motor and terminates just after the
the rharscter has been printed and the mechanism has been claared for the
selection of snother character. The puth of this force can be traced from the
metor, through the mainshaft, the printing bail, the plunger roller, the pull
bar plunger, pull bar bail, ard finally, to the type bar,

As ths printing bsil cam revelves, the roller on the printing bail
cpereting arm woves against the low portion of the cam. The printing bail,
held Ly the tersion of its own spring, follews the upper end of the operating
arm end moves the pull bhar bail forward. This forward motion of the pull bhar
bail permits the pull bsr springs to draw ithe pull bars against the code bars,
The sslected vull bar is drawn into the path crested by the aligrnment of
cney in the code bars and is moved Torward when the pull bar bail engages a

ck-Like projfectien on its lowver edge,

The rack and gear connection tetwsen the pull bar and the type bar

woses the type bar to rotats about its pivot point and the psllet end is
swang towsrd the platen.

Az the pull bar is moved forward, the sloping surface of its lowar
o jection strikes a strimpsr plate which causes the pull bar to be released
from the il bar ball shortly befcre the type bar re ches the platen.
Memarntum ecsarries the type bar the remaining distance to the platen. As the
printing bail operating arm rides to the high part of its cam ths pull bars
will be rgised to clear the code wars and will be free to respond to & new

aleation
e LECTLON

w

NOTES
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QVERLAP

ftsr the selector unit has set up the selected character and the printing

e

tail cam starts to revolve, the printing bail starts ferward, allowing the
locking function lever to enter the vanes. The locking function lever holds
the vanss in position while the selected character is being printed. The
Selsctor cam sleev  has started its second revolution and actually positions
ithe selector levers and swords while the first character is being printed.

Ths storing up of the second character within the selector unit while
the first character is being printed is called coverlap. Overlap facilitates
printer operaticn at high sypeeds.

The purpose of the lockirg function lever is to HOLD THE VANES IN THEIR

SELECTED POSITION URTIL. THE OPERATION IS COMPLETED.

D 0w i R Y 27 LD s T Y 45 W DD WD D D 1 . D AT D 5 D D S 45 AT A S AT S S 10 D D D D S D Y P T D D s R 2 T TS 4 VD e TS D 5 A L T D D T NS R D 4D T o oD D S <P D S

KCTES
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Page 59
SUBJECT:  PRINTING OPERATION TRAIN OF PARTS
REFERENCE: TEIETYPE BULIETIN No, 144 Page 5 & 6, fig 10

PRINTING OPERATION TRAIN CF PARTS

The

1, Printing Bail Cam starts to revolve and the

2o Printing Bail Operating Arm, through the medium of a roller rides to
the low side of the printing bail cam, the

3, Printing Bail is pulled forward by the

4, Printing Bail Spring, The printing bail spring pulls the printing
bail and the

5« Printing Bail Blades forward, Since the

6, Pull Bar Bail Plunger Roller rides between the printing bail blades it
must also come forward, The pull bar bail
plunger roller is secured to the

7. Pull Bar Bail Plunger, which in turn is secured to the

€; 8. Tull Bar Bail, The pull bar bail comes in contact with the

hook like projection on the selected

9, Pull Bar, which is geared at the rear through a rack
and gear assembly to a

18, Type Bar, So when the pull bar is pulled forward the
typebar is moved towards the platen. When
the 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 bail, 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 BLADES

PULL BAR BAIL PLUNGER ROLIER
PULL BAR BAIL PIUNGER

PULL BAR BAIL

PULL BAR

TYPE BAR
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SUBJECTs SPACING 4 7 ,
REFERENCEs TELETYPE BULLETIN NO. 144, Page 6, Fig 10 and 12B
Genoral;

Spacing is controlled by the printing bail throi'™ 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 & tooth on the spacing escavement 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 pawl's operating srm has disengaged the rear spacing escapement
pawl from the ratchet. Through the medium of the spacing train the type bar
carriage is moved one sixth (1/6) of a space.

The spring that holds the front and rear ezcapement 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
it's forward movement and « character is printed. :

When the printing bail starts its rearward movement the spacing escapement
pawl's operating srm applies pressure to the upper srm 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 escaper~nt 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
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SUBJECT: SPACING ILLUSTHRATION

A“ \\Blf

I
% |
— %
=
1. when the printing bail has moved thrsc guarters of the way
FOR/aRD, the tynsbar carriag yLl; Move 1/6 of = space to

e
the right as shown 1n AT ove., Then whe- *%ve printing

ball complstes the forward stroks, the character 1s printea
with the remaining 5/6 of a space as indiecstsa in "B" above.

Jhen the printing bail has rmoved three gquarters of the way
FCRVARD, the typebar carriage will move to the right 5,6
of a space. (TbLS is the £+ s 5/6 of a space within which
the character —as printed).

[av]

3. From the above the following can be stated;
(; a. Zach spacing operation is cyual to 6/6 ol a space.
b. Spacing betwesen characters is 1/6 of a space,
c. The character itself utilizes 5/6 of a1 space.
4, If it were not for the 1/6 of a space the trpebur carriage
moves when the printing bail has completed aprrcximiuely

thres guartsre of its forward movement, a continucuc string
of K¥%s would upopear as shown below:

note: The measurements of the arevings con this page are not
accurste, but are used for 1illustrations purvose onlys.




SUBJECT: TRAIN OF FPaRTo OF LPa CING OPERATLCN

REIFE

sENCE: Teletype Bulletin No. 144 page &, para. 3 Fig. 10 & 123

T3 IN OF PARTC FOR oPa CING Cloda TION

L

rz
e

®

LATN SHAFT uB CING the s®acling slecve

okba CING OHA 1T GaX, which turns the

DRIVING L

T OTHL CaziTAGE RBETURN CLUTCH which turns the

DRIVEN MIASCSR OF THE CARAIAGY RETURN CLUTCH which 1s attached
to th:s lower &nd
cf the

P Cin DHAFT. on the uposr end of the spacing shaft 1s the

[ v T T M vy e e e o~ ins A : >
ora CING GlsR, which meshes with the

Py 0ING RACK. The spacing rack 1s mounted on the back of the

TYiw BiR Cah

MAIN SHAPT oBACING GEaR
CPACING SHAPT GEA

DRIVING RZL EER CF CARRIAGE REITURN CLUTCH
DRIVEN WER3: CABRIAGE RETURN CLUTCH
2Py CING S
oA CI &
SPACING RACK

TYPE B3R CiRRIAGE




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 fuli 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
path of a projection on the

4, SPACING SLEEVE. The entire spacing train is stopped and

the type bar carriage stops.

TYPE BAR CARRIAGE

RIGHT MARGIN ADJUSTING SCREW
SPACING STOP LEVER

SPACING STOP SLEEVE

SPACING SLEEVE
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MARGIN BELL
GENERAL:  Before the type bar carriags reaches the end of its
travel it rings the mergin bell as a warning to the operator
that 1he end of the line is near. The margin bell pawl on thd
type bar carriage depresses the margin bell cam which rotatss
the cam shaft which moves the bsll heimsr away from the bell

against the tension of its spring. when the pawl slips off the

end of the cam, the bell hammer smring saaps the bell hanier

against the bell,




JEST: MARGIN BELL

H Teletype bulletin 144, page 7, fig 13

THE

Mi:RGINT BELYL, PiWwL is mounted on the rear 8f the typebar
carriage. 4s the tyoebar carriage is
moved from left to right, the margin
bell pawl deprasses the

MLRGIN BEIL CoM  which rotatss the

MLGRGIN BELL Call SELFT which movss the

MoRGIN BELL FLALIER cway from the

MARGIN BELL against the tension of the

IARGIN BELL SERING, s#5 ths margin vell pawl is noved
beyond the mergin bell czi, the
margin beil cam 1s released =znd
the margin bell spring pulls the
margin bell hemmer zgalnst the
margin bell. ‘

ZELL RBaWL

yi DELL Gall

*L.RCIN BELL CalM SHLFT
ILARGIN BELL HaMMER
3RGIN BELL SERIN
MLRGIN BELL

Note: On ths return of the carrizge Trom right to left

3
the mergin bell pawl pivets {2gsinst the tension of
its spring) as it strikss ths margin bsll cem.

This prevents the ringing of +ths marzin bell as
bl

o
the typebar corrisge is returned to the 1lsft.

TCTE:  Ths mergin bell should ring just as the 66th charcctex

- e mm e me e e em me e R e e e e e e W S mm e e SN e e e e we mm e e oy e e e o

is printed.

E\:O_LES. RN
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Unit I11I-5
SUBJECT: TERMINAL BLOCKS AND EIECTRICAL CONINECTIONS

The electrical circults ef the Model 19 can be traced to 4
terminel blocks, 2 sets of spring and buttorn contacts, 2 sets
of slip connectors, and & Send-Raeceive-~Break switech =assembly

Thees terminal blocks are locassd cn the base uunit, The slip
connectors 2and 2 sets of sprinz and bButton contacts permit the
renoval of the kevhoard u ”“3rqm¢ttur Distributor unit,
typing unit and motor unit 1 the bese unit without disturbing
or disconneating the wires

e mrw ew e et wmm ey mw e e vaw
P . =

IITY ~.—)-L.ﬁ "‘ T"J"/II—

RECEIVE BIOCK

SPAING & BUT- 41 - 485
TCH uU].\;.L."'.\CTD
9-10-11~12 SEHD. BLOCK
31 - 36
SEND=FECHIVE. TEYB04RD SLIP CONNZCTORS POITR BIOCK
Bzm CONTANTS 51 - 58 -
192, S%4, 5%6
TERATINAL BI00: DT TPTION

POVER o T30 bloek

PUITPOSE
Distributes AC and ©C power
for all circults exzepd
loop circuit on the base
SIND or 30" bhlock 31 thru 36 Conneet send leg of the
lins to the basge unit

SICEIVE or "40" block 41 taru 4 Connecta receia leg of the
line to ths bhose unit

RILAY or "A0" hlock 81 thru 66 uonmc+q rolay mounting

racket to base unit (1n
receive leg of the line)
SLIF CONIT'CTC RS DESCRTPTION

KETBOARD op 7507 51 thru 58 Connecte the keyboard unit
to the base unit

TD 1l thru 9 Connects the TD unit

to its base unit




Spring snd Button Jontacts +eseription

Neme Terminals Purpose
vping Unit 9~10-11-12 Connects the typing uvni-

to the base unit

YVotor Uait - - ... - l3=14=15-16.  ;fm“Canneets“the’mrtor‘uri
tn the base unit

Send~Receive~Break Cnntaets Descriptinn

Neme o Purpcse _ :
YR Not used in our machines. (Used where TD
lockout operatinon is required)

@]
&
B
o]

SEB 3 & 4 In the send leg of the line circuite Wilred in.-
perallel with the keyboard transmitting .
contaets. Contacts are open when the SRB™
lever is in the upper or send pogitinn, ,
permitting keyhonard transmiveinn, Jontacts ™ -
are clrsed vhen SRB lever ies in the middls. .-
or receive position,this shrnrts out the
reyboard trensmitting contacts, making- T

¢§  keyboard tranemission impossible ’

SRB 5 & O In the send leg »f the line circult, but
actually wired in series with the teletype-
locpe The. contactes are-closed i  the upper
or send and middie or recive vositinug of
the SRB .lever.Contacts are. open when Si:
lever is in the.lower or break positina.
this npens ~r breaks- the contimiity of
the teletyre loop,.

Summery Of fetion Of SRB Lever & Unntacts

Lever o Contacts . Bondition of Mcchine - .
Send (upper) " - BT % 4 Open - ~Can SEND OoT Receive
posgition S & 8 Closed
Receive (ziddle) 3 & 4 Closed ~- - Can Reeeive ~nly- -~
position S5 & 6 Clnsed
2reak (iower) 3 & 4 Closed Teletvne lonp ‘is Opened.
tnsition S & 6 Oren N¢ o~ne nn 1rop can sind

or receive
Notesj;.. o \ |
" Pege
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SUBJEGCT:S
REFE

R SWITCH

S SWITCH

BLOCKS AND COWNNECTIONS BELCW THE TABLE ON THE MEDEL 19

Wiring diagram on Fege 141 of this Study Guide.

Locuted on right hand side controls AC to the J SOCKET and therefore
controls the v=otifier when it is plugged into the J SCCKET.

Located to the left ¢f the R SWITCH, controls the T.D. motor and control
circuit current,

LINE SWITCHING KEY - A three pcesition switch., In the LEFT position the printer is

) i, s 9w s s

A BLOCK

B BLOCK

4 _SOCKET

K SOCKET

L SOCKET

M _PLUG

connected into LINE ONE, CENTER position to LOCAL TEST and when in the
RIGHT poultlun cornscts the prlnter into LINE TWO,

BMOCKS SOCKETS PLUGS ETu .s LOCATED QN THE REAR OF THE TABLE

AC terminal block. Numbered 21A through 464.

DC terminal block for DC and T.D. 01rcu1tsQ DC connections made on
21B to 373, T.D. conneations from 38B to 46B.

Convenience outlet. AC from 25A and 26A. For convenient plugging in of
soldering iron, trouble light  etec.

- Pusetron holder for T.D. motor and control circuit., AC from 27A and

280,  { 1.25Amp)

Fusetron holder for reperforator motor circuit. AC from 294 and 30A.
(1.4 Amp)

Used for AC INPUT te REC-30. When plugged in the socket the RFC-30 can
be controlled by the R switch.

Comects AC from 43A and 44A to the printer motor.

Connects DC from 298 and 31B to the printer COMMON DC circuits.

ALL DC from the Rectifier enters the table through this plug for

distribution.
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LIKE JACKS
The SEND and RECEIVE legs of the line may be plugged into these jacks and the
Qfﬁwinter will be in series with the line circuit of the table,

TEST JACKS

Test equipment may be inserted in the LOCAL TEST line circuit when inserted in
these jacks or the printer SEND and RECEIVE legs of the line may be inserted and
the machine will operate in LOCAL TEST cnly.

AF BLOCK
Used to furnish 60 ma D.C. to LINE ONE when required. The AF block has
rositive and negative terminals and when used is placed in series with the loop. -

AG BLOCK
" Used to furnish 60 ma D.C. to LINE TWO when required.

& BLOCK

Printer block . The printer and T.D. line circuit connections are made on this
block,
D_BLOCK

Reperforator block. Wher used, reperforator line connections made on this block.

E BLOCK
Line block. External telefype loop connects to the table on this block,

AA SWITCH
Used for a choice of AC for motors and T.D. Control Circuit either from the
.. REG-30 er local power scurce,

AR PLUG
Receives AC from the reztifier., This is where controlled AC from the REC-30 comes
to the table for distribution.

I SOCKET
Common DC for the reperforatcr comes from here,

REPERFORATOR JACKS
SEND and RECEIVE legs c¢f the reperforator line circuit may be inserted here.

¥ SOCKET
AG for rcpcrfar;t&* moter ¢ircuit.

RECTIFIER POWER PLUGS, CORDS
J FLUG = Rectifier INPUT. Connezts AC from the J SOCKET of the table .
M SOCKET - HRectifisr D.C., CUTPUT, Donmnects D.C. from the rectifier to the table.

AB_SOCKET- Rectifier AC OUTPUT. (Connects AC from the rectifier to the table.

FRINTER POWER CORDS

K FLUG - Connects AC toc 21 and 23 on tie POWER BLOCK for the printer motor from
- the X SOCKET on the tabl

L FLUG ~ Connects COMMON DG from the L SOCKET tc 24 and 25 on the POWER BLOCK for

the printer COMMIN DC. Page 73
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Subject: Teletvpe Mntnrs Unit $-7
Ref: Teletype bulletin 144, page 16, fig 41

There are three different tvpes of motors generally used nn
tele che equlnment.

1l. DC #nvsrned ﬂft“rs mey be used in a few instances, but
rarely seen in the field.

2. AC syvnchronous montors will be used tn & large extent
when 80 cycle AC is available. The speed ~f this mntor
is kept constant ss 1~ngt as the 80 Cvecle current remein
constent.If the »nrwer sunrlv deoes nnt keev 2 constent
frecuency, the motor sneed will vary. The synchronous
mntor is the mnst sstisfasctrr ~n la2rge shiwvs znd on
shnre instalileti~ns where conetont 20 Cvele AC is aveilatble.
In this schoni,you will g2e this mrtnr ~n the model 14,

3. AC governed rntors are “he tvns used ~n sur mndel 19
here in schnnl. They will omev:ts nn LC ~f znvy frecuency
from 285 to 60 c¢cveles o Their smecd is kevt c-nstent by
the use »f & g~vernnr. Thae brushivs and gnverncr contacts
in this type of m~tor must be checked frean~ntly to
prevent having mrtor troibhlee.

GOVERNOR ACTION

With 2n iC series wourd motsr & gnvernnr is used tn maintein

a speed of 2100 RPM, Withnut =& grnvernnr the proverty nf *this
type mwrtor is tn run fester witil it reaches some sTreed a2¥~ve
21200RP",.If the l~ned ~n the mntnr were heavy ennugh this w-uld
be & speed li~iting factor, but ~ur telet—re 1ned is nnt
constant nor would it keep the mntor slow ennughs

In nrder tn contrnl the sneed while the mrter is rurnine, when
it reeches a speed of abnut 2108 RPM & »air of c» tuct “nen,
gso that the directnath of current to the mrtor ic interrurnted.
The currant to tun the mhtr~r will heve to &0 through 150 ~hms
of resistance, which limits the current flow sn that not

ennugh will &2 through the m~tor £t keen It runni = full sreeéd.
As ston as the motsr egpeed 1s slrwed drwn to about 9005 RPM
the governnr ¢-ntacts clnse agein, znd there is

for our current to the m~tor., Tt speed um ezl
gning ab-ut 2105 RPM when the contacts ~ne
is running the gﬁvprn“r contacts ere nvening

and clﬂqw 9 many

G
times per second. The motor will be runnine =2t an averase
speed nf 2100 APM, frem 5EPM, faster tn 5 FPM slower.

Centrifugel force which increasee as the sreed ~f rntetinn
increases, causes the cnntacts t° open , and =n a2djustable
spring nulles them closed again vhen the shPeed slows Sowne

page 75




The governor is mounted on the back end of the motor shaflt
and rotates with the motor,.

Connection to the governor is made at the inner and outer
contact discs by brush swrings with a carbon brush on them,
The brushes are stationery and the discs can slide by them
always makins electrical contact.

oonnected to the discs are contact springs which electricalliy
connect to metal blocks inside the governor,

other block has a
match the contact
closed +there is
or from cne brush

brush spring,

One block has a contact on
contact arm with @ contazt
on the first tlock, IT
a conplete circui
spring through

An adjusivabls contact =
pulling on the conhzeb
closed,

There is 22 leather dove:
the front and back side of the governor casec. iurning this
whcel regulated the tension of the contact arm spring,.

The tightor this spring is the more centrifugal Torce will
be required to open the contacts., Therefore tue motor will
Lhave to run faster before they will open, There is a speed
adiusting lever in front of the governor which can hc pressed
against the front protrusion of the leathier covered whzel,
While +he motor is runnirg, this will turn tiaé wheel in a

2

divecticn to apply mors tension to the apring,

If this contach arm spring is made weaker, loss centrifusmal
force will be rsquir.d %o cpen the conbtaects, The motor will
run too slovw,

w

djusting Lracket to the rear of tlie governor.
racket while the motor is running will cmuse
ne adjueting whecl to turn in a direction to loosen the spvring

ension and ths motor will run slower.

re 1s o speed
=

6]
}—h
=]
o}
(@]
1
o+
jos}
.
2
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To adjust the motor speed of the printer and TD motors it is
recommended to gzt an approximete spced first, After working
with the cguipment you will soon be able to tell if the motor
is running too fast or too slow, but until you =et practice,
here is o very cood way to chock. Six (6) operations of the
machihe mzkc one word and the machine opcratecs at approximately
1 V23, The rargin bell should ring on the 66th space., Now
depross the space bar until space repeat is azccomplished,

It should taks the type bar carriage approximately 11 seconds
to ring the margin bell, or 12 scconds to reach the right
nargin (72 charactor line),




U SO
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To get an exact motor speed, the zovernor has a target wheel
on the back with alternate black and white spots. there is

a target lamp which will shine on the targct wheel when it 1is
desired to check the motor speed,

A special tunning fork which vibrates at 87.6 VPS5 which has
a shutter on the prongs, can e used to get an exact speed,
While the fork is vibrating the shutters are open only for
a small fraction of a seccnd. When the motor is running at
its exact speed, if you look through thrs sutter, you will
see what appears to be a stationary black and wiite spots
on the target wheel., This is becausc you ire 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 stationary. The vibrations
of the tuning fork colincide with the speed of rotiation of
the spots of the target wheel when the speec¢ is correct,

If the motor 1s running 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 rotation of the motor.

Care must be taken to have a approximate speea first or there
would be no difinite spots, and you may get a harmonic with
the motor going too fast or too slow by a definite amount,
such as ten or twenty percent.

In this case, the spots would not appear to be their correct
size. '

NOTES




SUSTECT: MOTOR SPEED CONTROL

REIERENCE: Teletype Bulletin No. 144 page 20,

The method of quick setting for motor spesed adjustment,
The following procedurs is given to enable a rough setting of the
motor speed adjustment when no tuning fork is available or the use
of the vreliminarv setting for motor speed nrior to checking with
a tuning fork

A? Return the carriage to the extreme iseft margin,

Be. LUepress the spuce repeat rod and note starting time on

. s 1.
= watelh,

C. 4Allow the carriage to travel the entire distance to
the right margin stoDe.

De T ravel time should be 11 3/4 seconds, or just under
12 seconds.

Cotional Setting

With the margin bell in adjustment {(ringing on the 66th
character and the carrisge from its extrome left hand margin,
it should take exactly M seconds to travel to the 86tk character.




SUBJECT: . . PRINTER MOTOR CIRCUIT
_ REFERENCE: WIRING DIAGRAM PAGE 81

AC to run our printer motor comes to the power block at 21 and 23. Betwegn
21 and 22 is the printer motor control circuit. This consists of a 1.6 fusetron
for protection against an electrical short or overload. Also in the control
circuit is a switch to turn the motor (N or OFF. If desired, the printer can bﬂa
equipped with a pair of motor stop contacts and mechanism which can turn all
machines in the loop OFF when any one of the stations sends an vwnper case = S
mHn (Motor Stop) to the Line, "H" in upper case triggers a train  of parts ﬁhat.ufg”, 
mechanically opens all Motor Stop contacts in the loop stopping all printer motors.j‘.”
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: thru R
Spring and Button contacts 9 and 10. In this school we have 9 and 10 shorted = .
together thus disabling the Motor Stop contacts, If any part of the Motor ContrOJ
.circuit is open, the motor will not run.

Below is the circuit run of the Printer Motor Circuit with the Governor
Contacts open. In this condition there is an added resistance in series with
the motor that slows our motor speed.

Rl - Beginning at 21 we go through the Motor Control Ciremit to

22. Through 150 ohms of resistance made up of two 300 ohm resistors in

parallel. Half the current goes through one resistor to 16 and the
other half goes to 15, then 14 and through the other 300 ohm resistor

16. From 16 we go through the

Field Winding,

The Brush Holder and Brush,

The Armature,

The other 3rush holder and Brush

13

_3

On the following page we will go through the Printer Motor Circuit with the
Governor Contacts Closed. It is suggested that you use the space below to draw
the circuit with the Governor Contacts open.
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SUBJECT: PRINTER MOTOR CIRCUIT (CONTINTUED)
REFERENCE: WIRING DIAGRAM PAGE &1.

Below we will go through the Printer Motor Circuit with the Governor Contacts
CLOSED. In this condition we remcve the 150 ohms resistance in series with the
motor and therefore having more current the motor will gain speed.

Again we begin at 21
Go through the Motor Control Circuit
To 22
To l/+
Through the Filter ( Prevents arcing and radio interference)
Through the Governor Fingers and Contacts, tie-point 16,
The Field Winding, Brush holder and Brushes
Threugh the Armature

Brush holder and Brushes, Field winding
To 13

23

Sy g £

It is suggestéd you use the space below to draw the circuit described%égové;
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SUBJECT:

RET:

AC CIRCUITS CF THE MODEL 19 TABLE

Wiring diagram, page 144 of this study guide

AC Tirst comes to the M-19 table to 21A and 224, 214 being

the "hot" side and 284 is the sane potential as ground,
21A, 234 and 254 jumpered togcther
22A, 244 and 26A jumpsred together

F outlet’ (convenience) is across 26A and 264

26A°
25A

31A-33A thrcugh "RY switch bto 32A=344

344

jumpersd to 404
jumpercd to 31A~334

jumpered ‘o 46A

J socket acroes 45A and 464

J plug through WEC-30 =2nd ou

AB-

4

t the "AB" socksb
AB=14,15 & 16 shortod together and is "hot" AC -
AB-13 is ground potentlal {eommon return for 14, 15 & 16)

2y 14, 15 & 16 to #h switch~13, 14, 15 & 16 respsctively

Comming from the AA switch are three circuits which ara:

1. DPRINTER MOTOR

a.
b,
Ce
d.
Se

Alel4 To 44A

44A to K" socket
¥ socket to 43A
43A to 394

394 to AA-13

2, RIPEIFCRETOR MOTOR

Qe
Do
Cs
d.

Se

P
e

8.

Ah=16 to 29A

20A to "H™ fuse holder
H fuse holder to 304
30A to 404

404 to "UY socket

U gsocket to 39A

384 to 4i-13

PAGE

MNOT &

NOTE

82

K" socket furnishes
AC to the printer base
to run the printer
motor when the “EY plug
is inserted (see page
82 for WD of motor)

"U" socket furnishes
AC to the reperfor:tor
motor if the "U" plug
is inserted




3o TD MOTOR AND CONTROL CIRCUIT

A, TD motor NOTE: TD slip connection (SC)
(1) Ai-15 to 274 5 & 6 furnish AC to
f2 ) 274 to "G* fuse hokder run the TD motor when
(3 G fuse holder to 28A the TD 2e’ inserted
1) 284 to 364 (see page 110 for WD
{3} 334 to S switch of circuit)

f6) 8 switkh to 354
{v) 354 to 41B

{8) 21B %o TD SC-6
(9} 7D SC-5 to 42B
(10) 42B to 43a
(11 433 to 394

(12) 394 to 44=-13

B, TD coatrol NOTE: See page 105 for
(1) 41B to 79B another wiring
(2) 398 to TD SC-8 ddagram

(3) TD SU~8 through STOP TAPE MAGNET to END OF TAFE CONT..CTS
(4) EOT contacts to STOP TAFE SWITCH
(5) ST switch to TIGHT TAFE CONT.CTS
(6) TT consadts to TD SC-»
- (7) ™D SC-7 thru resistor to TD SC~9
€; (8) TD SC~9 to 38R
(10) 38B to 4B

The "AA™ switch may also be thrown in a down position. +hen
there is no connection from the center of the switeh to the
AB phus. A connection is made directly to 4A-13 from 244
and Aa~l4 to 234, As-14, AA-15 and A4-16 are shorted
together on the lowsr side of the AA switche So we see we
can energize the three circuits from the external AC that
enters the table at 214 and 224, without going throueh the
REC-30, simply by switching the 44 switch to the lower
position.

- e e @ @ m W e B @ @ m T wm e S e me w @ an e e = e m W

NOTES..-..:.
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TYPICAL FUNCTION

GINERALS As previously stated, there are iwo types of operations that can beg.

w

performed by the tyoing unit. *tThe firest smbodies those mechanical actions

dirsctly necessary to the actual printing of a character. The second type of

y
%

%,
i

f operation embodies mechanicel action supplementary to the printing of a
character or that which alters the positicn of varicus mechanisms and is known

as o funcetion. Ten functions generally found on standard model teletype machires
or can be sdded if desired are: BELL, BLANK, CARRTAGE RETURN, FIGURES(SHIFT),
LETTERS (UNSHIFT), LINE FEED, LCCKING, MOTOR STOP , SPACE AND TNIVERSAL,

In learning a typiczl function, we are concerned with the operation
of all parts in the printer thail sare nommon to any selected function that has
g2 fuorction lever. C(bserve the operation of the Function Bail Cam on the Main
Bsil Sleeve - the part of the Main Shaft assembly that turns ONLY when permitted
to tirn. The Function Bail and its associated blade thet directly operates the
selected function mechanisms - either Push Bars or Latch Bars - depending on.‘i
the function, as the blade travels from the front of the machine to the rear. |
and tae FOWER for the rearward travel is ALWAYS THE FUNCTION BAIL CAM. Therefore
ths PONER 1o ceuse the FTunetion Bail and its blade to be moved back to the
front of the machine-its normel stop position- is ALWAYS THE FUKCTION BAIL SPRING.
This occurs as the Functien Bail Roller is presented with the low side of the
Function Bail Cam allowing the Function Beil Spring to take over and bring the
Fum@ticﬁ Bail Blade back towsrd the frout of the machine,

Remember the Printing Bail Cam and Function Bail Cam are BOTH mounted
on the Mauin Bail Sleeve assembly - when the sleeve rotates they both rotate. Now,
in order to permit the selected function lever to move forward, the Function
Lever Bail must move forward to permit the Funciion Levers tc move against the

the vines(powered by the Function Lever Springs.)
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TYPICAL FUNCTION (CONTINUED)

Sinece ONLY the selscted Function Lever will be allowed to move its front
extension into the vanes, it will be the only one rotating its rear extension
far enough to set its function into operation.

Here is the complete eperation of a typiczl function:

The PRINTING BAIL MOVES TCRWARD.
Th: FUNCTION LEVER BAIL ROLLER MOVES DOWN OFF THE HIGH PORTICN OF THE FUNCTION
LEVER REAR ARMS,
‘THE FUNCTION LEVER SPRINGS THEN PULL THEIR RESPECTIVE LEVERS AGAINST THE VANES,
THE NOTCHES IN THE FCRWARD ARMS OF THE FUNCTION LEVERS PERMIT THE SELECTED
FUNCTION LEVER TO MOVE FARTHER FORWARD THAN THE REMAINING FUNCTION LEVERS,ROTATING
ITS REAR EXTENSION UPWARDS AND TAKING THE ASSOCIATED PUSH BAR UP INTO THE PATH
OF THE FUNCTION LEVER BLADE.

After the Function Lever Bail moves forward enough to release the Function
Levers,
THE FUNCTION BAIL ROLLER STARTS TO RIDE UP ON THE HIGH PART OF THE CAM, STARTING
THE FUNCTICN 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 LOJ PORTION OF THE FUNCTION BAIL

CAM AND THE FUNCTICN BAIL BLADE RETURNS TO ITS FORWARD POSITION IN READINESS FOR
THE NEXT FUNCTION.

FHERTLRIEILLURTITEFRETRARF IR TRXEIRRRAAFERNERAONARFRNRLERDRR LR RA IR U AR IRY LR E X HPRRNE

NOTES3
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TYPICAL FUNCTION {(CONTINUED)

when in the selected position, the BELL, CARRIAGE RETURN, FIGURES, LETTERS,
LINE FERD and MCTOR STOP Fumetion Levers will be in the path of cne of the
blocking extensions on the¢ Function Lever Bail. These extensions prevent the

Printing Bail from moving forward far snough to gllow the Type Bar Carriage %o

grace.

The Function Lever 321l will NOT be blocked when LOCKING, UNIVERSAL,BLANK
or SPACE ("LUBS") Mmctiion Levers are sslected because their operation depends
upon & coemplete travel of ihe Printing Bail.,

The Sixth Vuns regulates the operations of BELL and MOTOR STOP functions
when the platen is shifted by the LETTEL (WNSHIFT) Push Bar to which the Sixth

Vare is attached,
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SUBJECT: NOTES ON FUNCTION LEVERS

REFERENCE: Teletype bulletin No. 144 poge 8 to 10, Fige 17
FUNCTION E.IL

The FUNCTION BAIL is one fourth (%) of a cycle ahead of the
printing bail/ ‘Mhen the printing bail is half way forward, the

function bail is all the way forwarde.

FUNCTION BAIL CAM

The normal, or stop, rosition of the function bail roller is just
off the high and low porticn of the function bail came.

BLOCKING PLATHE

The followins functiom levers @0 NOT block the blocking plate:

1. LOCKING FUNCTION LEVER {
2. UNIVERSAL FUNCTION LEVER ‘
35 BLANK FUNCTION LEVER
4, &PACE FUNCTION LEVER

FUNCTION IEVER BAIL ROLIFR

1. Rides on the high cam surface of the rear arms of the function
levers, when the printing bail is in the normal position.

2« Allows the function levers to enter the vanes off the forward
movement of the printing bail,

Blocks the Blocking Piate so there will be no spacing when the
blankR function is selected.

NOTES:
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SND P 540 (New 6-60)
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UNIT IV-6
SIGNAL BELL

GENERAL: SighHlD bell, being a common function of the Model 19
printer unitris used between operators to b?ing attention to
and unattended machine at a distant station, Tﬁerefore with
the proper combination of intelligence impulses sent over the
line'circuit we can cause the machines on a circuit to signai
bell. This is accomplished first by selecting the figures
combination coperating 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 letter "S" thru the signal bell
function lever blocking the travel offthe printing bail from
completing its complete travel forward, which is necessary

for the printing operation. And at the same time the rear
extension of the signal bell function lever causing the signal
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 bgr from its latche This'
releases the bell operatismg 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

"~ Tlatch bar, both vivoted on the bell operating lever screw,

are reset by the function bail as it returns to its rear

nosition 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
When the

1. SIGNAL BELL FUNCTION LEVER enters the vanes, the

2, SIGNAL BELL FUNCTION LEVER EXTENSION raises the

3. SIGNAL RELL LATCH BAR out of engagement which the

4. SIGNAL BELL LATCH BAR LATCH. This releases the

5. SIGNAL BELL OPERATING LEVER and it rotates, due to the

tension of the

6. SIGNAL BELL OPERATING LEVER SPRING and forces the

7. SIGNAL BELL HAMMER ARM EXTENSION wup and to the rear,
causing the

8. SIGNAL BELL HAMMER to strike the

9. SIGNAL BELL.

C

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

— o i et e e e e G0 awn G MG GMan G e et e MR MR s e Gmm NS e e e et e e amm e
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SUBJECT: RESETTING THE SIGNAL BELL tﬁy@;
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. SIGNAL BELL LATCH BAR, being pivoted on the same screw with the
reset bar, also moves to the rear and is
pulled downward until the

4. 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

- e wm wm e e e e e e Em m e e e e e e = = e oem e e o= = e o= = = = = = e e o=
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- Operating Lever which, under spring tension, moves the Carriage Returr Clutch

CARRIAGE RETURN

GENERAL: Carriage return is another comnon 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 typical function, you have a Function Lever . &hen you receive the
correct combination of impulses for Carriage Return the Selector will set the
Vanes in such a manner that when the Printing Bail is permitted to move forward
the Carriage Return Function Lever will enter the Vanes. The rear arm of the
Csrriage 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 arec¢ taree steps involved in completing a Carriage Return
operation :
1. The Typebar Carriage Clutch is disengaged which sllows 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 are reset during the same
operation (as the Function Bail Blade moves to the rear) there is not

enough time for the Typebar Csarriage 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 Function Lever Reur Extension to move the Carriage Return
Latc! Bar upward away from its Latch. This releases the Carriage Return

Fork upward. This fork disengages the upper member of the Carria, Return
Clutch from the Lower member. The Spacing Shaft may then turn freely in its
sleeve making possible the return of the Typebar Carriage. The draw-strap
of the Carriage Return Drum Spring is fastened to a post on the Typebar
Carriage and it is this spring that actuates the return of the carriage.

While the Carriage Return Operating Lever is held by its spring,
a series of levers move the Lock Bar until its notch engages the Lock Bar
Latch. This holds the Carriage Return Clutch memers disengaged and insures
a complete return of the carriage. The Lock Bzr 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 chamber, The lowsr end of the lock har latch is trapped
in this action by the Dashpot Lever and the Lock Bar and the Carriage Return
Clutch Fork are released. The clutch mambers then engage and the carriage is
held in its extreme loft position.

NOTES:
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SUBJECT:

Reference:

CARRIAGE RETURN

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

2. CARRIAGE

RE TURN

vanes and the

FUNCTION LEVER EXTENSION raises the

3. CARRIAGE

RETURN

LATCH BAR out of engagement with the

4. CARRIAGE

RE TURN

LATCH BAR LATCH.

5. CARRIAGE

RE TURN

OPERATING LEVER which is pulled down against the

6. CARRIAGE

RE TURN

This action releases the

OPERATING LEVER STOP SCREW by the

7. CARRIAGE

RE TURN

OPERATING LEVER SPRING, forcing the

8. CARRIAGE

RE TURN

CLUTCH FORK to disengage the driving member

9. CARRIAGE

RE TURN

CLUTCH.

10. CARRIAGE RETURN LATCH LINK which is pulled downward when the

11. BELL CRANK

from the driven member of the

Connected to the rear extension

of

clutch fork is moved by the operating
lever causing the upper arm of the

the clutch fork is the

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,

Additional Notes (If desired)

returning right to left.
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member while the carriage 1is




CARRIAGE RETURN TRAIN OF PARTS {a

CARRIAGE RETURN FUNCTION LEVER
CARRIACE RETURN FUNCTION LEVER EXTENSION
CARRIAGE RETURN LATCH BAR
CARRIAGE RETURN LATCH BAR LATCH
CARRIAGE RETURN OPERATING LEVER
CARRIAGE RETURN OPERATING LEVER STOP SCREW
CARRIAGE RETURN OPERATING LEVER SPRING
CARRIAGE RETURN CLUTCH FORK
CARRIAGE RETURN CLUTCH
CARRIAGE RETURN LATCH LINK
CARRIAGE RETURN BELL CRANK

( CARRIAGE RETURN LOCK BAR

CARRIAGE RETURN LOCK BAR LATCH €




L.

SUBJECT: RESETTING OF CARRIAGE RETURN

Ref: Teletype Bulletin No. 144 page 10 fig 20B

While the type bar carriage is moving from right to left the

CARRIAGE RETURN RESET 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 war. The

is pulled down by the spring
connecting the two bars until
the latch bar latch engages the
notch on the latch bar,

CARRIAGE RETURN RESET BAR
CARRIAGE RETURN LATCH BAR
CARRIAGE RETURN LATCH BAR LATCHe.




SUBJECT: TRAIN OF PARTS FOR RELEASE OF CARRIAGE RETURN tﬁ
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

- e @e m m e o5 @ m e m ®s s ®m ®m @ o @ e WM e @ @ m m m o e e 3 m @ = o=
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5ND P 540 (New 6-60)
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‘the line feed function lever is allowed to move forward

Unit IV-8
LTINE FEED

GENER,.L: For the Model 19 printer to cause the paver roll
to rotate on the platen so as to allow continous pege n1i-"
the line feed function i1s required. This gives the onerat.
control of selecting and transmitting the combination of
intelligence impulses to cause the selector units of 211
vrinters on the circuit to set un their vané~ so thet whe:
14
it will enter the vanes. This cllows the rear arm to bloc
the printimg bail from moving =211 the wawv forward, so no
vrinting will occur. it the seme time the rear extensinn o:
the line feed functinn lever moves the mush bar up into the’
nath of the functicn hail »isds and £s it mekes its travel
to the rear the live feed trein of norts sre s=t intn onera-
tion and the wlsten is roteted to c=use the mepsr to be ;
feed the nurber of lines which hes heen nrevinusly selected
(either one of twe lines) by the omerstnr of the particular
nrinter unit.

The rear extensinn cf the linge feed function lever is
designed with zn upper a2né lower extension, with the line f-
eed nush bar located hetween the twn extencslons, The urpey
extension will cause the »nHush har tn, be mnved down out of %
path of the fumction beil blade cg the vrinting beil moves
to the rear, and keeps it there u;%il the line feed selectl
is selected again,

(o)
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f ‘Tz
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O
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SUBJECT: TR&IN OF PuLRTS FOR LINE FEED FUNCTION

AEFEREICE: Teletype Bulletin No. 144 page 10, Fig. 21

TRAIN OF P4RTS OF LINE FEEP FUNCTION.,

As the line feed combination is selectéd, the

1. %INT FERD FUNCTION IEVER moves into engegement with the vanes in
such & manner that during its forward
motlon the

2. LIND FESD FUNCTION LEVER LO.Z2 IXTENSION is moved upward, causing

3. LINE Frilr 2UGI BAR to movs inte the p~th of the function bail

blede. The function bail blade pushes the
ling ©:ed nush har tc the rear and beeause the
push bar 1s connzcted to the’

4. LINE FEED BATL the line f£s6d bail moves. The

5. LINE FEED VBRTICHL LINK is opsrated by the line feed bail and in
turn cperates the

6. LINE FEED LEVER., Conpnected t¢ ths lower arm of ths line feed

lever is tihe line feed wverticzl 1link and to the
top arin is connected the

. LINE FEED PuWlL which is pulled to the reer of the machine and

engsgBs a tooth on the

8. LINE FEED R4TCHEET. The ratchet turns the rlaten.

LINE FZED BUNCTION LEVER
LINE FEBD FUNCTION LZVER LOWER
EXTENSION
LIz FIZD FUSH E.R
LINE FEED Eall
LIYE FEED VErTIC..L LINK
LINE FEED LEVER
LINE FIBD PA%HL
LINE FEED LIACEET
NCTES:

W W W e @ e e @ @ @ @ v e e W e e W At e @ e e e e m e e @ @ @ @ e e W
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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

i ——— — — — i e e mma e — mm e e e i Mty e e me i e e e e e e e m—

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.

SINGLE DOUBLE LINE FEED LEVER
LINE FEED PAWL
PLATEN
Note: 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

REFERENCES TELETYPE BULLETIN 144, Page 10, Fig 10,

The Paper Straightener Rod and mechanism is to guide the paper as it
unwinds from the roll anéd 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 performed, the paper pulls the rod down and the right or left rod
extension will come down against the Rod Stop preventing further travel;while
the opposite end will move all the way down, allcwing that end to feed faster

and thus the paper is straightened as it is fed around the platen,

STRA IGHTENER ROD
PAPER GUIDE COLLARS
STR IGHTENER ROD EXTIXN
STA IGHTENER ROD STOP

(€2)

e
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5ND P 540 (New 6-60)

™

o '

TaTiN Crcrinvg
SpitT Derent

SMET SToP PosT

SwipT VERYICA, Lin K

Line Feep YerTicAL LINK

SpitT Lyp
Liye FLEQRBRIL

H SmFT Livk ExT

I ShiFT LiINIic

J Line Teetb PAWL

Kk Lbive Feen RaTe e T

, Piaten Roey

W kMiINeTeed LyR

N LTRS Pvsh BAR

8] Line TFee o Prsiy, BaR

P Line Feep Fuwenmen LvR

Q Juneliew Bk

16




é%%f

LETTERS-FIGURES SHIFT

GENERAL: The odel 19 Printer is designed with each typebar pallet having spaca
for « character, symbol or punctustion to be located at the top an. bottom of the
pallet as doas the pallets on a conventional typewriter, These pallet sets are
available in either communications type or weather symbol type. All machines in
this school are fitted with communications type, The principle of shifting is
identical in either case,

These pallets are constructed so that all 26 letters of the alphabet
are in the 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 lowest position the
alphabet will strike the platen and cause a printed letter to be printed on the
paper. To print figures, symbols or punctuations we cause the platen to be
moved up (UPPER CASE) so the characters located at the top of the pallets will
striks 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 necessasry 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
whenn the code combination is received, the selector unit will cause the vénes
te be set up., So when the printing bail moves forward the selected function
lever moves into the 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 the platen.

The SHIFT-UNSHIFT trains of parts operate in the following order: As the
FIGURES (SHIFT), and LETTERS (UNSHIFT) push bars are connocﬁid ﬁb-?gszhift Link
the operations of both these functions are similar, Tho FIGUﬁES.(S&??f) function
lever, when selected, will position the puéh bar so it/éan be moved fo the rear by
by the Function BQ;;,YSR\This action causes the Shift Link to pivdt - its right
end moving back withhgﬁ; FIGURES (SHIFT) push bar, Its left end, connected
to the LETTERS (UNSHIFT) 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 the Shift Vertical Link. The LETTERS (UNSHIFT)
function reverses the foregoing procedure. The Shift Detent holds the platen

assembly in the position selected.

NOTES s
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SUBJECT: IETTERS AND FIGURES FUNCTION IRAII OF PARTS

Reference: Teletype Bulletin No. 144 page 9 Fig, 183 & 21

As the figures combination is selected, the

1.

S5a
e
7n

8o

Figures Punction Iever moves into engagement with the veones
causing the

figures Function Lever Txtsnsion to raise the

jaliad 0y

Freures Tush Bar up info Sie path of the function bail blade,
Then sne funetion bpail blade pushes the push
bar o toie rear, the

Right Fnd of the Shift Link will alsc move, sincc the rear of

the push bar ig connzetad to it.
Bacauge the shift liak ig pivoted
in the certer, the right cond of the
shifs link will move to the recar,
vinile the loft end moves toward the
front of +the mhchirne. The

0]

Zhift Tever, which engaged in th

Shirft Link Exbension is thus moved so as to pull the

Shift Vertical Link down, which in turn pulls the rear of the

Platen Cogling down and the platen upe

— e e ER = D v — S W Gy ED CED D T Pt D it T —y T — S emy — — =y =y = —

A8 the letters combinstion iz selected, the

1.

Lettara Function Lever moves into onﬁ?gemont with the vanes
- wTooan v - . oofsing ~theo TN E e

Ietters Function Levor Zxtension to raise the

Ietters Push Bar up into the path of the function bail blade,
Then the function bail blade »ushes the
nush bhar to the rear, the

Ieft Znd of the Shift Iink will also move since the rear of
the pusa bar in coamnected to it,
Because the shift link is plvoted
in the center the right end of the
shift link will move towards the
front of the machinc and the left
end will move to thc¢ rear. The

(Continued Next Fagc)
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»  SHIFT LINK EXTENSION a5 part of the shift 1ink moves to the rear and engaged
with it is the

6. SHIFT LEVER. The shift lever is pivoted in the center so when the lower arm
» moves to the rear the upper srm moves upward, moving the °

=3
Q

SHIFT VERTICAL LINK 1wup, which in turn pushes the rear of the

8, PLATEN CGASTING up, and the platen down,
F1GURES FUNCTION TRAIN LETTERS FUNCTION TRAIN
FTGURES FUNCTIOGN LEVER LETTERS FUNCTION IEVER
FIGURES FUNCTION LEVER EXTENSION LETTERS FWNCTION LEVER EXTENSICN
FICURES PUSH BAR LETTERS FUSH BAR
RIGHT END OF SHIKFT LINK LEFT END OF SHIFT LINK
SHIFT LINK EXTENSION SHIFT LINK EXTENSION
SHIFT LEVER SEIFT LEVER
SHIFT VERTICAL LINK SHIFT VERTICAL LINK

PLATEN CASTING (DOWN) PLATEN CASTING (WP)

NOTE: The shift detent holds the platen assembly in the selected
€j rosition,
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SUBTECT: SIXTH VANE
Reforence: Teletype Bulletin No. 144 page 8 para 5 Fig, 17 & 26
The lower end of the oxtension, attached to the Sixth Vane,
fits into the noteh in the forward end cf ?he lotters push bare
When the platen is in the fignres position, the letters push bar
is forward and the rear =dge of the Sixth Vane is moved down,
W hen the wmlaten is in the lattors position the rear edge of the
Sixth Vane will be in its up=wr 203iton. Yhen the lctiez ﬁS" or
"H" 1is selucted nnd the »lnten is in the letiers —osition, the
signal bell and motor sto~ Juxncstion levers will not cngage the
vanes because tho 3ixth Vene holds thom out,
With the platen in the r'igures position the 3ixth Vane will
permit thg signal bell and motor stop function levers to engage
the vanes.

Notes:

Purpose of the SIXTH VaNE: To prsvent the selection of Si
Bell ond Motor Stop when the platen is
in the ietters positions
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SUBJECT: UNSEIFT ON SPACE CUTOUT 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 spécing operating. This is ac-
complished by means of the space function lever and the unshift
on space cutout lever. 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.

- — o —— — O — —_— o — 0 - o m— — —— - — — — — — — —— — — — — —

Additional Notes (If desired)
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NIT IV-190
KEYBCARD LOCK MECHANISL

GENFRAL: The keyboard lock mechanism is a function of the lModel 19
teletype which 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 will accidentaliy interrupt his transmission while

he is sending., This is a dunction that is accomplished thru the use

1

of the univorsal and blank funetion lewers, It does not have a

specific function isver as other functions that ve have studied

such as carriase return and signal bell, The feature of disabling

the kesyboards is accomplished by being able thru mechanical

-

mechanisms to move the S3END/RECEIY

K ¥IY locatzd on the base

unit down to the receive position.

This opera*ion is accomnlished by the sending operator, sending
two biank cide combinations in succession. There are no pro-
visions for a distant operator to reset this send resceive break
key back to the send position, thus it would hardly be necessary,
for before the operator of tie machines can transmit he will be
required to reset his own machine before he can cause 1is keyboard
to operate,

NOTE: ZIvery operation of the printer moves the universal function
lever, and its extension moves the right arm of the T lever
down, This causes the top of the T lever, the pivot of the
invermediate lever, and the reset lever to be moved to the
right, The lower end of the intermediate lever is thus kept
out of the path of the blark function lever extension.

When the blank function lever is selected by setting up an all

spacing or no current combination, its extension noves downward at
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KEYBOARD IOCK MECHANISM (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 uniyersal 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 function
lever extension moves upward it permits the lower end of the inter-
mediate lever to swing beneath it, If another plank selection is now
made, the intermediate lever is pulled downward, the reset lever is
moved_against the upper contact lever which releases the upper contact
lever, The spring on the upper contact lever then moves its extension
against the contact swrings 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 folqued by a space

or a character, the keyboard will not be locked out.,
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SUBTECT: 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 vivot point of the

4, Intermediate Lever, and the

5. Reset Lever to be maoved 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
1, Blank Function lever moves into engagement with the vanes and the
2, Blank Function Lever Extension movesg the

3., Left Arm of the "T" Lever down. The top of the "T" 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 left 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,

(Conttd)
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SUBTECT:  KEYBOARD IOCKOUT (Continued)
STCOND BLAMK OPERATION
When the blank key is depressed the second time, the

1, Blank Function Lever will enter the vanes, the

2, Blank Function Lever Fxtension will depress the

3, Intermediate lLever, which is now under its forward extension,
and will pull down on the

4, Reset Lever, which will push the

5, Upner Contact Zever down {through the medium of the upner
adjusting screw) so that the

6. SRB Contacts 3 & 4 will be allowed to close, When contacts
3 & 4 are closed the keyboard is inoperative

The purpose of the XKEYBOARD LOCKOUT FUNCTION? is to lock out
all key boards on the circuit while you are sending a message,
Fach operator must put his own keyboard back in operation, In
order 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 oper contacts 3 and 4 each keyboard is back in the
circuit again.

Notes: PAGE 117
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UNIT IV-11

e%s LIOTOR STCP
GENERAL: UMotor Stop is a function of the Model 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 function lever to enter the vanes.‘ Motor Stop
can be agcomplished by either the electrical motor stop method, or by
the mechanical motor stop method, Here in the Teletype maintenance
school only the mechanical motor stop will be taught, which utilizes

f the code combination of the letter "H¥, By the operator placing

all the machines on his circuit in the upper case, which allows the

sixth vane to be positioned properly, then transmitts the letter "HY

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 onerator,

For any overator to nlace the machines of a circuit into omneration
§ he may do so by operating the send«Receive~Break key to the break
} position which breaks the line circuit causing the mechanical releasing
of the motor stop mechanism, allowing the motor circuit to close
starting all the motors and then the circuit is ready for receiving
traffic,

Yhen the motor stop function lever is moved forward into its
selected position in the vanes, its lower rear extension rasises
the motor stop lever,
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UNIT IV-ll

MOTOR 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 etop function iever closes the left-hand motor contacts, and, as
the reer extension ¢ tpe motor stop contact lever moves up, the front
extension moves dowvn =2gairnst thie tension of its svring, This opens the
right-hand motor sitcp contacts, iAs both pairs of contacts are wired
in multiple, the wmotor will not stop until the motor stop function
lever is restored to its normal position and the left~hand contacts
open, These contacts hold the motor circuit colsed until the receiving
cam sleeve comes to rest, which insures the disengagement of the main
shaft clutch before the motor stons. In order
to start the motors 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 thas motor stop lever, having moved forward a
slight distance, is again stopped when its outer pawl catches the cute
away portion of the motor stop pawl latch,

When the line is closed again, the armature moves to its operated
vosition, the outer motor stop pawl unlatches the armature extension,
and the motor stop function lever returns to its normal position.

The extension on the lcwer portion of the motor stop funetion lever,
which has been holding the motor stod contact lever away from the
right-hand motor stop contaets, will now permit the spring to move the

front extension of the motor stop lever upwards, closing the motor stop
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UNIT IV-11
MOTOR STOP (Continued)
contacts.

Tt should be ncted that when the motor stop function is operated,
the kxovboard short-circuiting contacts are closed and the keyboard
frasAaniesion is locli=d oub.  To do this, the forward end of the motor
ston fraction lever rovee downward against the lower screw on the

rere’ lover, This levsr, in turn, moves the contact omerating lever

@

as dezcribed under *Send-Receive-Break lechanism.”™ to the received
position, 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 impossibl=s to operate the mechanical motor control.
The magnet armature would be released, the selector cam cylinder would
revolve beyond its stopving point, the armature locking lever might
corle to rest in an indent in its cam, and the armature extension could
not respond to the next opesn line interval, The motor stop release
lever is provided to prevent such a condition by making it impossible
for the motor stop pswl latch to be engaged by the pawl, When the
locking lever falls into an indent in its cam, its spring brings its
lower extension againszt the stud on the release lever, This shifts

the upper end of the mctor stop release lever and holds its eccentrie
against the lower part 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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SUBJECT: TRAIN OF PARTS FOR MOTOR STOP

Refcrence: Teletype Bulletin No, 144 page 13 & 14
As the motor stop combination is selected, the

1. lictor Stop Function Lever moves into engagement with the vanes
causing the

2. Motor Stop Funetion 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 oxtension moves the lower adjusting screw
déwn Torcine +he

4, Reset Lever down loeking out all keyboards on the circuite.

{E)
The - -
l. Motor Stop Function Lever enters the vanes causing the
2+ Motor Stop Function Lever Rear Extension to raise the
3. Motor Stop lLever, the front extension of which raises the

4, Motor Stop Contact Lever causing its front extension to move
down against the tension of its spring. This allows the

5. Right Hand liotor Stop Contacts to open. This condition will
remain as long as the motor stop pawls stay latched,
(C
l, Motor Stop Function lever enters the vanes causing the
2, Motor Stop Function Lever Rear Extension to raise the lower
3. iotor 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.

NOTES: PAGE 122
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SUBJECT: TRAIN OF PARTS FOR MOTOR STOP

REMZMBER: At this point the inner motor stop pawl is latched on
the motor stop pawl latch, thius the right hand motor stop contacts
are open, the function lever is ogt 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 owen and the motor will

not run,
SUBRTECT: MOTOR STOP RULFASE IEVER
Referance: Teletyne Bulletin No, 144 Page 13 and 14, Fig, 26.

MOTOR STOP RELEASE LEVER

Immediately after the motor stop function has bzen set up and
Before 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

cam cylinder would revolve beyond its stonping voint, 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., Motor Stop RElease Lever forward, and holds its eccentric
against the lower part of the

4, Outer Motor 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: REC~30 RECTIFIER POWER UNIT

GENERAL: The #3530 is designed to provide filtered DC sultable
for operation of teletype circuits and to provide proper AC voltage
for series wound governed motors, when connected to 4AC sources
" of various voltages and frequencies,
INPUT 8 steps of AC input voltage:
g5, 105, 115, 125, 190, 210, 230, or 250 voltse
4 steps of input frequencys
25, 40, 50 or 60 cycle, single phasea
OUTPUT: DC rated at .9 Amperes (%00 MA) at 120 volts.
AC at suitahle voltsge to operate 3 series wound
governed motcors a2t frequencies of 25, 40, 50 or
60 cycles,
The no load voltages will not exceed 130v DC

PCYER UNIT Uonsists essentially of the followings

l. AUTO~TRLANSFORMER-- tekes any of the input values from 95

to 250V AC and gives correct value for LAC output; for heating
tube filaments and to be changed into DC. ,
2¢ PLATE TRLNSFOR/ER -~ takes AC from the auto~transformer and
steps it up to 400 ViC to be changed into DC by the tubes

3. RECTIFIER TUBES, grid controlled, 2 each. These are mercury
vapor rectifier tubes, type 3234, connected as a full weave
rectifier.

4, VOLTLGE ST.LNDARD AND AMPLIFIER TUBE. Tthese control the
grld current to rectifier tubes. Keeps the voltage up to 120
volts when there is a load on the rectifier. Prevents voltage
from getting above 130 volts when there is no loade.

5. DC OUTPUT FILTER -~ Filter the output so there is no ripple
OTr pulsese

6« RF FILTERS.

CONTROL /,ND LDJUSTMENT,

2es DOUBLE POLE POWER SWITCE =~ a double pole ON~OFF switch which
rpens both wires coming to the REC-30C when turned off, eliminating
any connection to all the power source.

2. INPUT FUSETRON - a 10 Amp fusetron at the lower portion of

the main terminal panel. iny overload or short in tine rectifier
will cause it to burn out and all circuits in the rectifier

will have no powers
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3o PLLTE TRLNSFORVMER FUSE -~ a 3 Amp fuse in the circult going
to the plete transformer from the auto-transformer. J4ny short.
or overload in the rectifying section will burn out this fUSe
end all DC output will be lost.
4, ALC TNPUT LE.LDS AMD TAPS ~ to adjust for the input voltage,
put the flexible lead at the left of the main terminsl psnel
onto the tap which is marked with the voltage which is most
nearly the same es your availsble AC.
8, TFREQUENCY INFUT LEADS AND TiPS « any rectifier cannot
change the freguency of the input 4iCe We are azctually varying
the AC voltage output so thet 1s will be the correci value to
run our series governed rmotors at the available frequency.
The lower frequency regquires a lower voltage to run a series
wound motorse
70 volts for 25 cycles
85 wolts for 40 cycles
105 volts for 50 c¢ycles
115120 volts for 50 cycles
6. DC QUTPUT .LDJUSTMENT ~ DC is adjusted by means of the
potentiometer located between the fuses on the mein terminal
panel. Connect a 60 watt, 120 volt lamp in series with a
suitable milliermeter across the DC output of the REC-30 and
adjust the notentiometer until the meter reads 500 1Mi,
7o TIME DELAY RELATY (BI-MBTAL) =, to prevent dsmege to the
mercury veper rectilier tubes; it is necessary that the filamen
be heated at least 20 seconds before puttinz on the plate 1l&edl,
The bi-metal strips begin heating as soon as the REC-30 is
turned on., After 20 to 60 seconds, they should be heated
enough to bend down and complete the circuit putting the
load on the plate circuite Then DC will be availables.

Also, it is desirable thet vou do not get 40 oubput until

after you get DU outrut, so the bimetal relay also controls

the circuit for AC outnut. This bi-metal relay is controlling
contacts which should clcse the plate circuit efter the
rectifier tubes are heated and then close the output AC circuit.
When this happens, the circuit thet heets the bi-metal strips
will opene
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t@w GENERAL DESCRIPTION OF RANGE SPREAD.

The outboard side of the rangefinder frame is marked with a scale
reading from @ to 12¢. 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 8§ 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 8¢ points of range spread is
obtainable.

LOSS OF RANGE

One major cause of loss of range, (a range spread of less than
8¢ 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 major cause of loss of range is due to (something being
wrong with the incoming signal) distortion. This may be caused by:
1. The distant station may be sending out an imperfect signal.
2. The line circuit may be distorting the signal from the
c distant station.

GENERAL DESCRIPTION OF SIGNAL DISTORTION.
Distortion is usually -defined as any change made in a signal
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. 1In a short
line, it may be so small that we cannot detect it. 1In a longer line,
it may be so great as to entirely prevent us from receiving a usable
signal, without recourse to a LINE RELAY to regenerate an undistbrted
signal. i
Note: It 1s 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.

Page 128




- -

OPTIMUM SETTING FOR THE RANGEFINDER

It is obvious that the best setting for the rangefinder
index arm is cne that will allow the machine to print & good
copy. regarcless of the manner in which distortion is reducing
the range spreads

'Tis setting ie called the (optimum setting) meanings:

(The best average setting)s It is determined as foilows:
l. Find the uvper and lower limits of your range.

Examnlie: 25 te 26
2o Add these two fizurese

Exampiet? 25 vlius 95 equals 120.
3s Devide the mroduct by two.

Example: 1i0 devided by 2 equals 60,
The Oontimum set=ing tor the index arm would be 60,

RANGEFINDER ACTICN

We have aiready learned how the start impulse actuates the
ranpefinder train of parts, relecsing the stop azm of the
selector cam sleeve, and permitting the sleeve to make one
complete revoluvicn. At the end of this revolution, the
stop arm is held by the stop lever, since the tripoff
eccentric is no longer depressing the trip latch plunder,
due to the reception of the stop impulsee.

EFFECT OF MOVING THE RANGE FINDER INDEX ARM

Moving the range finder index arm actually changes the poin-
at which the stop lever will catch and hold the stop arm of the
seiactor cam sleeve, the duration of the stop impulse. When the
stert impulse releases the stop arm; the selector cam sleeve
must travel a certain distonce before the first selector cam
strikes the first selectcr lever.

If the index arm is moved towsrd the Low side of the scale
the stop lLever will be moved to the rear,and stop the rotation
of the selector cam sleeve Later, thus decreasing the distance
the 1lst selector cam travels before it strikes the the 1lst
selector levers

In the above case, we decreased the distence and the time
between the beginning of the start impulse and the vositioning
of the 1lst sword.

Now if we move the index arm to the High side of the scale
the stop lever will be moved to the front;, and stop the rotation
of the selector cam sleeve Sooner, thus increasing the distance
the lst selector cam travels before it strikes the 1lst
selectore ~
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RANGEFINDER (con't)

In this case we increased the distance and the time between
the Beginning 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,
it: takes 4.4 m/s to position each sword.

1. 22 m/s represents 100% of the available time.
2. 4.4 m/s or 207 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.
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START .t 1st Int 2nd Int  grd Inty 4th Int, 5TH Int

22 M/s ; 22 M/s ., 22 M8 22 M/8, 22 M/3 , 22V/3
' $ .
Mark ik o ’ﬁm_hﬁg* i =
; = F% é%
Loy :,.:, 1 -
L = ¢ B
= = =
= SO
i oy -
i/|‘\‘ oY SR ‘7 .
@rﬁﬁaawmfsﬁuw§3}_~«~w, sword @ «_ _ PRengefinder
P ggsition Ny Index am
me _—
* This time mey be 0O 15 55 95 120
incressed or Rangefinder scale

‘decreased by moving
the rangefinder index amm.

Diagram of the letter "Y" with a perfect signal. The shaded

portions represent the sword positioning time. NOTE that:

g« Bach positioning time occurs in the exact center of each
intelligence impulse because the rangefinder index arm
1s set in the exact center of the perfect range, 15 to ¢5.

b. In this case the first sword is positioned exactly 30.8
}/s after the beginning of the start impulse.

¢. The five positioning times are always exactly 22 M/s
apart dne ts bha snaadine of tha calechap name Nn Fhale
sleeve.,

d. If the index amm is moved toward the low side of the

scale the swords will 211 be positioned earlier during
their respective impulses.

e. We cannot move the index arm below 15 or above 95.en the
renge scale without moving each positioning time out of
its allotted impulse ard cause the machine to garble.
HOWEVEE,

WE CAN IMOVE THE INDEX ARM OVER A FULL 80 POINTS OF RANGE AND

STILL CQPY THE INCOMING SIGNAL WITHOUT GARBLES IF THE SIGNAL

IS PERFECT 4ND OUR MACHINE PROPERLY ADJUSTED.

EFFECT OF BRIAS DISTORTION.

1f all the SPACE impulses in the above diagram were made
longer by about 4.4 ¥?S and the MARKING impulses reduced a
like amount, we would have a condition known as "SPACING
BIAS™ distortion. We could move our index arm below about
35 on the rzange scsle but the machine would ~arble.

If all the MARK impulses in the diagrem were made lecnger
by ebout 4.4 M?S and the SPACE impulses reduced a like amount
we have "MARKING BIAS" distortion. We could nve move ths
arm above 75 on the rangefinder and %ave the machize s¥ill’

copy.

MARKING BI&AS CAUSES US TO ILCSE THE HIGH SIDE RANGE
SPACING BIAS CAUSES US TO ILOSE THE LOW SIDE RANGE
Of our 22 M/5 impulse, 20% has been lost, hence 20%

dist presente




3rd INT 4th INT , S5th INT

START 1 1st INT , 2nd INT
i ) : .
i = i
MARE b = =
e ?op ot
80ma 24 =4 >
B A 2]
- o N ? ,f::
gt i 3 e
SPACE Ging
0 ma i3 b N W
- I FY o i
i I o ::,:

| Rengefinder
\yIndex Arm

O £5 75 95 120
" RengeTinider Scale
&N EXAVPLE OF MAFIING BIAS DISTORTION
Showing 20% distortion. Notice thet the machine will NOT
copy above 75 on the resnge scale. MARKING impulses have been
lengthened and SPACING impulses have been shortened.

START ~ 1st INT 2nd INT 3rd INT  4th INT Sth INT
o

MARK

if: :

60 ma

RAXi

SPACE

¢ ma

¥
i
~
o
-
ot

b
P

CETIL e LSRR
et R

| Rangefinder
Index Amm
0 15 5 565 75 95 120
HengeTinder SCE1E
AN EXAMPIE OF SPACING BIAS DISTORTION
Showing 20% distortion. Notice that the machine will NOT
cnpy below 35 on the range scale. The SPACING impulses have
been lengthened and the MARKING impulses have been shortened.
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$QME EFTECTS @F DTSDORTIOW

Frequently, when receiving a signal with moderets

distortion, we will find that the distortion wlll effecs
the range spreed in a dzfinite menner,

For example ¢ :
i The UPPER 1imit of she range may be reduced by 3C poain
| (Range 17 to 65)
8¢ The LOWEZ imlt ol ohe wange nay io ‘M“aﬂed ny 2l poinf
, (Rainge 35 to 95) ”
. Boty ends of the range may be reduced by 15 voinfs.

(Range 30 to 80)

- - e o WP . oo [FORD SRR S S o " - N s > o > W A > o= > oo s -

THE REL.TIONSHIP &F~801PQ1@TS 0F R 4ND TEE B1GWAL

When ”, impulse or ‘signel is perfect the range or
the impulse is 100 percent, eqltalling O %o 100 on the range
finder, Since the idesl position for the selecting interval
is the CENTER of the impulse, the range finder arm should
be set on 50, The seletting mechenism must use 4.4 millisec
er 20 percent of the impulse and since the range finder is
set on 50, the 20 percent will come from the exact center o:
the imnulaa and leave a total of 80 percent, 40 pércent on

‘each side, Therefore the range finder can be moved 40 poin

each way without receiving s wrong impulse, resulting in &
renge of 10 to 90 (50 minus 40, 80 plus 403 or 80 points.

Ib measure net effect of all kin&s of systematie
distortian, position .of received signals; thé renge finder..
arm ig first moved in ofie direction until errors apoear %n
the copy and then moved back slowly until these errors are .
elininated. Similarly, the rangefinder smm is troved 4e¢ the
maximum dietance in the opposite direction. These two scal
readings then give the operating margin of signels under te
On perfect signels the margin would be from 10 te 90, 8Q po
but with either MARKING or SPACING bias this mergin would n
be so grest. With MAEXING bias the HIGH part of the fan
would be affected, and whem SPACING bia is present, the %nw
part would dbe afreoted.

S W b Qb Sy G000y o TS WO G b AR W W S gie g WP G N Y > G s G ap > owa--‘ad‘na--m---‘ ------ -t - o

NOTES: s
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RIBBON FEED
REF: Telet ype Bulletin NO. 144 Pg., 7, Fig, 14
General: The ribbon feeding operation in the model 19 teletype is for the
purpose of csusing the ribbon to be continuously move in front of the type
pallets, which causes the printed copy to be printed legible, Ribbon feed
is acccomplished on the rearward travel of the printing bail,
RIBBON FEED TRATN OF FARTS
The e

l. Notihced Extension of the Puyll 2=r 32il Plun~er has cne end of

-

Pe Ribbon Feeld Lever encagced in its slote The other end of the ribbon
126 levsr 18 atbanhed to the casting of the type
«r earriage, OConneeted in the midédle of the ribbon

- ad

)
_ 2 b
zed lover 1g the

3, Ribbon Feed Pawl, which, on the forward motion of the printing bail,
rides over and engages a tooth on the

4, Ribbon Feed Ratchet, 7T hen on the rearward movement of the printing
bail, the pawl acdvances the ribbon f=ed ratchet
one tooth as it turns. Ilounted on the same
shaft as the ratchet is the

5. Ribb on F eed Ratchet G ear, which will also turn., It is meshed with
and turns the

6. Riboon Feed Shaft Gear, which is mounted on the

7. Ribbon Feed Shaft. Iounted on it are the

8., Ribbon Feed Shaft Bevel & ears that mgsh with the

8, Vertical Ribbon Fecd Shaft Bevel Gear, These cause the

10, Vertical RibbonFeed Shaft to rotate, This shaft rotates the
11, Vemticsl Ribbon Feasd 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

RIBBON

RIBBON

RIBBON

-RIBBON

RIBBON

RIBBON

FEEDC LEVER

FEED PAWL

FEED RATCHET

FEED RATCHET GEAR

FEED SHAFT GEAR

FEED SHAFT

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
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SUBJLCT: RIBBON REVERSE TRALIN OF P.LRTS

Reference: Teletype bulletin No. 144 page 7, Fig 15

RIBBON REVERSE TRLIN OF P.LRTS.

The eyelet in the ribbon engages the ——-

l. Ribbon Reverse Arm, which is secured to and turns the

2, Ribbon Reverse Shaft. Secured to the bottom of this shaft is

3« Ribbon Reverse shaft Link, which actuates the

4, Ribbon Reverse Pawl Link, which moves the

5. Ribbon Reverse Puwl, into the path of the

6« Ribbon reverse Reil, On the rearward motion of the ribbon
reverse bail it engages the ribbon
reverse pawl snd pulls it to the rear
which in turn csuses the

7« Ribbon Reverse Lever, to move the ribbon feed shaft bevel geex
into engagement with the opposite vertic

ribbon feed shaft bevel geer.

R-E~-M~E~M=-B--E~-R-, The ribbon feed shaft is held to the right or
left by the ribbon feed shaft detent and roller,

RIRZON REVERSE ARM
RIBRCN REVERSE SHLFT
RIBPON REVERSE SFAFT LINVK
RIRZ0ONW REVERSE TAWL LINK
RIBREON REVERSE PAWL
RTBBON REVERSE B.LIL
RIBBON REVERSE LEVER
Notess

T G T W e S} et it P 2 it i —— - -t - o — ' W i —— e — ot - -
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SUBJECT: RIBBON OSCILLATOR TERAIN OF PAR?S
References Teletype Bulletin No 144 Pg. 7, Fig 16
RIBBON OSCILLATOR TRAIN OF PARTS.

The = -

le Pull Bar Bail Plunger Left Aym, on it's rearward movement
strikes the

2+ Ribbos fscillator Extension, which in turn pulls the
3« Ribbon Oscillator, down =ga2inst the tension of the

4. Ribbon Oscillator Spirel Spring, Connected to the ribbon
oscillator is the

5« Ribbon Carrier, which rulls the ribbon below the line of print.
PULL B.R BAIL PLUINGER LEFT ALARM
RIBRON OSCILL.TOR EXTENSIONM
KTBBON OSCILLLTOR
RIBBON OSCILLATOR SPIWAL SPRIIN
RIBBON CA4ARRIER
P-¥-R-P-0-S-E of the ribbon oscillator is to move the ribbon below

the line of print when the machine is in its normmal
nositione.

— ——— ot - ——— — —— — — ——— —— T~ — ——— ) P e > —————— P ——— - — —— - ———————— — " —— — - S D Py

SUBJECT2 HIBRBON LOCEQUT

Reference: Teletype Bulletin No. 144 pege 7, Fig. 11

Tje Ribbon Lockout Ber is manually operated. When the ribbon
lockout bar is moved to the left, the ribbon lockout bar extension
rides over the ribbon oscilleator extendion, holding it &dvm. This
prevents the ribbon oscillator spiral spring from rsiesing 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.

Notes 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 positione.
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JOB SHEET NO. 1

SUBJECT: ADJUSTMENTS
REF: TELETYPE BULLETIN NO. 138B

THE TYPEBAR CARRIAGE INTRODUCTORY ADJUSTMENT

l. PLUNGER GUIDE RCLLER BRACKET
Page 1-4, Para 3 and 5, Fig 2

2. PLUNGER ROLLER ECCENTRIC MOUNTING STUD
Page 1-4, Pera 6, Fig 2

3. PULL BAR GUIDE
Puge 1-4, Prra 9, Fig §

4. CODE BAR BELL CRANKS
Pege 1-28, FPara 153, Fig 62

Adjustments 1 through 4 are famlliarizing adjustments
to acquaint the student with the proper use of tools and
gueges, and to read end interpret directions from the manual.




JOB SHEET 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 ,Fig 36

7. INSTALL AND ADJUST MAIN SHAFT
Page 1-9, Para 39

8. MAIN SEAFT CI¥WTCH THROWOUT LEVER
Page 1-9, Para 40, Fig 20

8. SPACING SHAFT LOWER BEARING BRACKET
Page 1-10, Pera 43, Fig 22

10. PRINTING BAIL ADJUSTMENT
Page 1-10, Para 45, Fig 23 ~

11. FUNCTION LEVER BAIL
Page 1-10, Para 46, Fig 24 and 25

12. BLOCKING PLATE
Pugo 1-10, Para 47, Fig 24

Page 1-11, Pera 50, Fig 25

Page 1-12, Para 51, Fig 25

15, PRINTING BAIL SPRING TENSION
Page 1-12, Para 53, Fig 28




Jd0B SHEET NO.3

TYPEBAR CARRTAGE FINAIL~RIBBON FEED, RIBBON REVERSE.

16.

1v.

18.

19.

20.

21.

22.

23

24.

25.

26.

a7.

29.

RIBBON FEED SHAFT  BEARING PLATES
Pege 1~5, Para 10, Fig 6 & 7

RIBBON FEED SHAFT DETENT SPRING
Page 1~5, Para 11, Fig 6 w”

VERTICAL RIBBON FEED SHAFTS
Pege 1-5, Para 13, Fig 7

v
RIBBON SPOOL BRACKETS
Page 1-5, Para 15, Fig 7 i |
RIBBON SPOOL SHAFT SPUR GEARS
Page 1-5, Para 15, Fig 8 j&
VERTICAL RTBBON FEED SHAFT SPUR GEARS
Page 1-5, Para 16, Fig 8

RIBBON SPOOL CUPS
Page 1-6, Para 17, Fig 9

VERTICAL' RIBBON FEED SHAFT SPRING TENSION
Page 1-6, Para 18, Fig 9

. . a’r
RIBBON REVERSE SHAFT COLLARS
Page 1-6, Para 21, Fig 10 o
RIBBON REVERSE SHAFTS
Page 1-6, Para 20, Fig 10 2 /,_,,x

RIBBON REVERSE SHAFT LINKS
Page 1-6, Para 28, Fig 11

RIBBON REVERSE ARM BACKSTOP
Page 1-7,Para 23, Fig 10

TYPEBAR BACKSTOP
Page 1-7, Fig 12A

RIBBON SHIFT LEVER BRACKET
Page 1-8, Para 29, Figs 13 & 14




JOB SHEET N0.3 (CONTINUED)

30, RIGHT PULL BAR SPRING BRACKET
Page 8, Para 35, Fig 18

31, LEFT PULL BAR SPRING BRACKET
Page 9, Para 35, Fig 18

32. CARRIAGE SUPPORT & PULL BAR BAIL PLUNGER ROLLER.
Page 9, Para 38, Fig 22

33. CARRIAGE GUIDE SCREWS
Page 28, Para 152, Fig 23

34, SPLCING RACK
Page 28, Para 154, Fig 63 , f

35. RIBBON OSCILLATOR LEVER
Page 31, Para 170, Fig &7

NOTE: LDJUSTMENTS INDICATED BY * ARE NOT REQUIRED FOR
GRADES BUT WILL BE ACCOMPLISHED (IF NECESSARY)
BY THE INSTRUCTOR AND/OR STUDENT AS TIME PERMITS.




JOB SHEET NO. 4
SHTFT/UNSHIFT MECH.NTSM

* 36. PLATEN UNIT PILOT SCREWS
Page 19,Para 90,Fig 49 & 52

37. PLATEN 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 BAIL BLADE
Page 20, Para 97, Fig 52

*41. UNSHIFT ON SPACE CUTOUT LEVER
Page 21, Para 98, Fig 97 & 98

42, SHIFT(FIGURES)AND UNSHIFT(LETTERS)
€ Page 1-21, Para 99, Fig 50 & 51

43, SHIFT/UNSHIFT DETENT
Page 21, Para 101, Fig 50

-

NOTE: ADJUSTMENT INDICATED BY * ARE NOT REQUIRED FOR
GRADES BUT WILL BE ACCOMPLISHED BY THE INSTRUCTOR
AND/OR STUDENT (IF NECESSARY) AS TIME PERMITS. '




JOB SHEET NO. 5
¢ LINE FEED MECMANISM

* 44, PLATEN SHAFT
Page 1-22 Para 105

* 45, PLATEN FRICTION ASSEMBLY
Page 42, Para 231, Fig 93

* 46, SINGLE/DOUBLE LINE FEED DETENT
Page 1-22, Para 106, Fig 50

47. 1INE FEED DETENT LEVER
Page 1-22, Para 108, Fig 50 & 53 /
48. LINE FEED CHECK SCREW
Page 23, Para 113, Fig 53 //f
L

49, LINE FEED LINK TURNBUCKLE
Page 1-22, Para 109, Fig SO

50. LINE FEED CHECK POST STOP SCREW e

Page 1~23, Para 114, Fig 53 /

51. LINE FEED CHECK LEVER
Page 23, Para 115, Fig 50 & 53 !

* 52. PRESSUKE ROLLER RELEASE CAMS
Page 23, Para 118, Fig 53

* 53, PRESS¥YRE ROLLER TENSION SPRING
Page 1-24, Para 119, Flg 55

NOTE: ADJUSTMENTS INDICATED BY * ARE NOT REQUIRED FOPR
GRADES BUT WILL BE ACCOMPLISHED (IF NECESSARY) BY
THE INSTRUCTOR AND/OR STUDENT 4S8 TIME PER/ITS.




54.

55.

S56.

57.

58.

59.
60«

61,

62,

63,

- 64.

65.‘

66,

67.

- Page 1--26f Para 143, Fig 60A n///

JOB SHEET NO. 6
SIGNAL BELL, CARRTAGE RETURN AND SPACING

'w\

SPACING ESCAPEMENT PAWL OPERATING A
Puge 1-25,Para 128, Fig 57

SIGNAL BELL LATCH BAR LATCH SHIMS
Page 1-25, Para 133, Fig 29A

SIGNAL BELL LATCH BAR LATCH
Page 1-25, Para 134, Fig 59A

SIGNAL BELL HAMMER BACKSTOP
Page 1~25, Para 135, Fig 59A

CARRIAGE RETURN LATCH BAR LATCH SHIMS
Page 1-26,Para 139, Fig 59A & 60

Page 1-26, Para 140, Fig 60B

Y/
CARRIAGE RETURN LATCH BAR LATCH //

CARRIAGE RETURN LOCK BAR LATCH ECCENTRIC §C
Page 26, Para 143, Fig 60A '

CARRIAGE RETURN LOCK BAR

CARRTAGE RETURN OPERATING LEVER STOP SCEEW,
Page 1~27, Para 144, Fig 60B /

SPACING STOP LEVER BRACKET ,/ .
Page 1-27, Para 150, Fig 61 /

CARRTAGE RETURN SPRING DEOM
Page 1-28, Para 157, Fig (none) ,

LEFT AND RIGHT MARGIN ADJUSTING SCREWS
Page 1-31,Para 168 & 169,Fig60B and 61

MARGIN BELL
Page 1-32,Para 1'73 Fig 58

DASMPOT VENT SCREW
Page 1-33,Para 176,Fig 60




JOB SHEET NO.7
¢ THE SELECTOR UNIT

PRELTVINARY: 1. REMOVE SEPARATOR PLATES. PLACE ALL PARTR®
ON WORK BENCH IN EXACT ORDER OF REWMOVAL.
PROCEER AS FOLLOWS :

2. Remove the five nuts and lock washers

- holding the plates assembly.

b. Remove the top separator plate. Note
that it is different in shape than
the others.

c. Remove the armature locking lever and
its spring.

d. Remove second separator plate.

e. Remové selector lever spring,sword,
wT" lever and selector lever.

f. Continue disassembly, removing all
plates, swords, "T" levers, springs -

2. CLEANING, LUBRICATION AND REASSEMBLY.
a. Draw pan of Agitene from shop.
b. Draw rags from container in room.
¢cs, Clean all parts removed above. Spread
a fine film of oil on all parts and
N wipe off excess.
@i‘ d. Check all parts for undue wear snd
N tear while cleaning.
e. Reassemble the unit in exactly the
reverse order of removal.
f., Call Ianstructor for throwout on the
following adjustments.

68. STOP LEVER ECCENTRIC SCREW
Page 1-14,Para 63, Fig 36.

- 69. MAGNET BRACKET
Page 1-15,Para 69, Fig 33

70. SELECTOR MAGNET COIL
Page 1-15, Para 68, Flg 33

71. SELECTOR ARMALTWEE BRACKET AND LINK
Page 1-13,Para 58, Figs 31,32 & 33

72. SELECTOR ARMATURE -
Page 1-18, Para 57 ,Fig 31




Cra skl

JOB SHEET NO. 7 (CONTINUED)

73. ARMATURE STOPS
Page 1-14, Para 60, Fig 34

74. AMATURE TRIP OFF ECCENTRIC SCREW
Page 1-15, Para 67, Fig 39

75« ARMATURE LOCKING WEDGE
Page 1-17, Para 75, Fig 43

It is required 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 proceed
on to the next adjustment without having each of the
selector unit adjustments checked by the Instructor.

When the student is certain he has 80 points of
range he should place his name on the board for a check.
If the Instructor determines he has 80 points or more
it is indicated that 211 selector unit adjustments are
within tolerance.

If unable to obtain 80 points of range after refinir
all selector unit adjustments call the Instructor.




76,

77.

78.

79.

8l

82,

83'

84,

85.

864

87.

88,

89.

90,

JOB SHEET NO. 8

MOTOR STOP AND KEYBOARD LOCKOUT MECHANISM

ARMATURE IOCKING WEDGE (MOTOR STOP PAWL LATCH)
PAGE 1-14, PARA 61, FIG 97

MOTOR STOP IEVER BRACKET
PAGE 1-43, PARA 240, FIG 97

MOTOR STOP IEVAR ECCENTRIC
PAGE 1-43, PARA 241, FIG 97

MOTOR STOP PAWL EACKSTOP
PAGE 1-44, PARL 243, TIG 97

MOTOR STOP LEVIR BACKSTCOP SCREW
PAGE 1-44, PARA 242, FIG 97

MOTOR STOP RELFASE IEVER ECCENTRIC
PAGE 1-44, PARA 244, FIG 97

MOTOR STOP IEVER SPRING TENSION
PAGE 1-44, PARA 246, FIG 97

STOP IEVER PLATE
PAGE 1-37, DARA 206, FIG 83B

BRFAK IEVFR ADJUSTING PLATE
PAGE 1-37, PARA 207, FIG 83B

SEND RECEIVE "T" IEVER FRICTION WASHER
PAGE 1-29, PARA 160, FIG 654

SEND RECEIVE MECHANISM PIATE
PAGE 1-29, PARA 163, FIG 66

INTERMEDIATE IEVER STOP BRACKET
PAGE 1-30, PARA 164, FIG 65A-66

SEND RECEIVE RESET LEVER UPPER ADJUSTING
PLATE (SCREW)
PAGE 1-31, PARA 167, FIG 65B

RESET LEVFR LOWER ADJUSTING SCREW
PAGE 1-45, PARA 251, FIG 99

RESET LEVER DOWNSTOP SCREW
PAGE 1-45, PARA 252, FIG 99A-99B




UNIT :IV- 13
MODEL 19 XEYBOARD TRANSMITTING UNIT

GENERAT.: The keyboard of the Model 19 Perforator Tran:-
mitter is the TRANSMITTING UNIT which permits manual
operation of the Mod. 19 teletypewriter.

PURPOSE: THE KEYBOARD CHANGES MECHANICAL MOTION INTO
ELECTRICAL IMPULSES OF THE FIVE UNIT TELETYPE CODE.

Pressing down on any key causes mechanical action to
takz place that opens and closes six pairs of electrical
contacts in various vatterns. This causes the teletype
loonn to bs either CPENED (SPACE) with NO current on the

=

linz, or wrU8ED (I"ARK) with current on the line.

JOURCE OF MECHANICAL POWER: Mechanical power for the
operztion of the Vodel 19 is derived FROM CAMS AND GEARS
ON THE MAINSHAFT CHLY ,AND SPRINGS THROUGHOUT THE MACHTNE.

™e main shaft is mounited on the typing unit. On its

right enl is a# largs fiber gear (Main shaft gear) which
mesies with a mwtal gear (Motor pinion gear) on the motor
charv. The trausm::.uing shaft is driven by the transmitt-
irz chefs DREIVED g2~ which 1s mounted on the rear end of
the transmitting sha’t, ‘e transmitting shaft DRIVEN
gear is driven by tiie Sransmitting shaft DRIVING gear
whicii is mounted on the wrein shaft. Thus we can trace the
the “rain of parts for wotetion of ths transmitting shaft
as folloows 2 MOTOT PINION GEAR

MAYN DHHAFT GEAR

MATI 2HAFT

TRANSIMTITTING SEHAFT DRIVING GEAR

D

b

-

ct iz

-

1 (e

TR (| TTING SHAFT DRIVEN GIAR
TRANGILTTING SHAFT

2 ey 19 w3 will frequently discuss the source o:
POWER. Ag toe m2ater piniton gezr actually staris it all
off, 1t seems e Logizal place to go, BUT IT IS NOT.

For each opereiion in tne machine, there is a cam or gear
on the main sheft that furnishes power, or a spring some
whera 1in the mechine that assiszts in the cperation.
Therefore, in tracinz the source of power. we will go back
only as far as the main shaft and we wili ALWAYS be guided
by the following ruie. Memorize it end learn to apply it!

1IN THE MODEL 19 AL POVER I= DERTVED ¥FrOM CAMS AND GEARS
ON THE MALIN SH«FT ONLY, AXD STRINGS THROUGHOUT THE MACHINE.

NOTE: The motor rotates at 2100 RP
The main sha®t rotetes at 420 RM
T .

Ltwmomnomt 4t e dnrt robtgtoa gt 288 TTY

e 80 - ik N A e
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KEYBOARD TRANSMITTING SHAFT

The transmitting shaft rotates all the time the m~to-
is running. In all our discussions of the mchine, we wil
assune that the motor is running, as that is the normal
condition of the mchine.

e Sransmitting shaft has mhunted on it, the TR.NSMIT

iy
IR (G 1‘ af

EVE, and the TRANSMITTING SHAFT SLUTCH (a

tion clutch) and the TRANSMITTING SHLFT DRIVEN
!. The transmitting cam sleeve rotates only
ranzmitting shaft clutch is engaged.

FRCIR CMITINT G SLEEVE HAS 7 cams on it. From
rear su Iyouv they ere the &

LOCK LOOP Cil
START STOP CaM

1st thru 5th TRINSMITTING CAV

is bols o the TRANSMITTING SHAFT, =2ad a

; mcmd r wn;ch ; ounzetsd by a spline amd compress-
TG CAM SIEEVE assembly.  The

i » and DRIVEN members of the
zaged witheuahb having ©o

NOWITPING SELFT CIUTCH consists of a DRIVING
. od oo
:? e

Mormnaly batween et
clut st Ls disengaged ve Jdoes
rniwot turn. Waenever iteing

e

snaft clubch i3 enge:

)
.

complete ravolittion. kel
becomes disengazed wsp be

explained ¢afelj
“Mme purpose of the LOGK LOOZ2 CAM will be explaimed late

The ZPART-70P CAM governs the transmission of the
L ;1 ani 9 fOJ. _me\l_:seS-

nhe TIVE TRANSMITTING (OR INTELLIGENCE) CAMS govern the
tranamission of the five unit teletype cude, the operation
of walew will be covered in the XKEY to CuNTACTS train of
P&IrLSe

MOTIES:
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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 CLUTCH 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
(¥sed 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. 1lst thru 5th TRANSMITTING CAMS (or Intelligence Cams)
(Used to govern the TRANSMITTING CONTACTS)

Additional Notes (If desired)
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XEY TO THROWOUT C/ M, TRAIN OF PARTS.
BEF: Teletype Bulletin 166, Page 3, Para 2, Fig 6.
PURFOSE OF THE XEYBOARD: TO CH.NGE MECHANICAL MOTION INTO
ELECTRICAL IMPULSES OF THE FIVE
UNIT CODE.

Depress a

1. XFY, the key moves the

2, ¥sY LIVER., The keylever moves the
3. LLVERSLL BLR down,. ittached to the right end of the

Universal RBar is the

4. P07 PAWL which is pulled towsrds the front of
the mschine and in doing so rotates the
5. INVTEREDILTE PAWL clockwlise. Mounted on the rear amm
of the Intermediate Pawl is an
eccentric screw which will move the
lower arm of the

B CLUTCH THROW-QUT IEXVER, rotating it CLOCK’;SE thus
dLsengaglng tThe CIu LCh Th rowou
Lever from the

7. CHROWOUT CAM, which i1Is physicelly part of the clutch
driven member. As the Clutch Throwoub
Lever 1s disengagel from trhe Throwout
Cam, the Cluebtch Compression Bpring
forces the 2riven membnr invto ths Driv-
io; member, tius starting the Transmitt-
iry, Cam Sleeve to ”ota:;ng.

KEY

EEYLZIVER

'L?i?l VARSAL BAR

LP ufr PLEWL

T DTQ r.:ﬁ PJL"\IL

R)’ UT M

I TELSTY **********X**-&***w****x****# A o ke ok sk Sk R koK K Sk e ok s ok 3k ok K kK

‘L
T3
-k
UK

.
*
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SPLCE BAR to the THROWOUT CAM, TRAIN OF PARTS.

REF: TelétvpeBulletin 166, Page 3, Para 4.
Teletype Bulletin 144, Page 3

NOTE: THE KEYBOARD H.AS 4 SPACE KEYIEVER THAT OPT:”?z eSS LIZ:
ANY OTHER KEYIEVER FOR THE TRANSMISSION OF £ SINGLE
SPALCE,

Deoress vhe -
1. £oACS BLR, which will move the

2o £-AUE FuR LOCP, down. The Space Bar Loop upper extensic
is esttached to and operates the

3. ESP.CE EoPELT ROD to the FRONT of the machine and in
- doing so the Space Repeat Rod strikes
the

4, INTGAEDL TE P.OVL rotating it CLOCKWIQE which in tumn
will rotate the

5. CIUTCH TEROWOUT IEVEL ciockwise thus disengaging it
.[ NI ulle

6, TEROWOUT CAM, allowing ths clutch compression spring
to force the DRIVEN member into encagemer
with the DRIVING member end therety
rovating the Transzitiing Jam  Slcevs.
The Transmitting Cem S.eeve will continue
ty rotote unitil ths Spece Baxn is releasec
a:l revurns Lo 1its noreel positicin by the
acvicn of ths Spave Ke,iever Srpinge.

SPLCE BAR

SP.LCE BAR LOOP

Sﬁuﬁﬁ REDELAT ROD

INTL b“«\’”ED‘ ATE RPAWD
CLUWCE #)N0UT LEVER
EHE{W JLT Gt
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KEY TO TRANSMITTING CONTACTS, Train of Parts

Ref: Teletype Bulletin No. 166, page 2, 3, Fig 5
Depress the

1. KIY which moves the

——

2. KEY LEVER which moves the

3. SELECTCR BARS. There are FIVE pairs of Selector Bars
directly underneath the keylevers. The
front selector bar of 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 joes 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

S wvm g G mms e G R M e S Gma G WSS SRR AU e W MG W SR AWS ey TRAA G Mam  mmm AR G G TR G WMe W e




OPERATION OF THE LOCK LOOP

Once the locking levers have been positioned, they must
not change this position until the character or operation
set up on them has been completely transmitted

If the levers were shifted during transmission of a
selected operation, that operation would be garbled.

The action of the lock loop prevents depressing anocther
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 Transmittineg Cam Sleeve starts to rotete, the
LOCK LCOP ROLLER rides down to the LOW side of the ILOCK
LOOP CaiM.

This allows the 1.CCK LCCP to drop down and the LOCK
LOOP BLALDE locks tie LOCKING LEVERS.

If the operator tries to depress another key at this
point, he is prevented from doing sc, since the locking
levers are prevented from changing to another position by
the lock loop blade,

When the selected cperation is completely transmitted
and the tramsmittin. :am sleeve comes to a stop, the lock
loop roller is aga-u resting on the HIGH side of the lock
loop cam. The lock loop has been moved T up and - the lock
loop blade releases the locking levers so that they may
be pos1t10ned for the next operation.

LOCK LOCP CZiM
LOCK 1OOP ROLLER
LOCK LOGE-

LOCK LOQP BLADE
LOCKING LEVERS

Page 156




L M

\'\>DCI y LD/) P CQN\

CTART Gro?2 CAM
hﬁ&m;juﬂ& S,Qm S;syg [}55§m5L¥

Ceyton TinQowoul Le®

Rel SPace ®Rop

TRIPOE®E Powi

Kev hva,
Tgipere Vo o

EAT

Space BpRboed

K bnivegenl Ran

L e Rowacovi Cawnn
M Sigven Jdriven Memgen

N Crvrendeiginvag M 2
0 Syrarx

. g et

i i




tage 1273

i o ¥ L o e




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 cet 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 whizh punches the holes in the tape if the impulse if
MARKING, or ieaves 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 slip 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 in 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
of 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.




KEYBOLRD CONTROL CONTLCTS

The kevboard control contacts eare mounted on the right
rear corner of the keyboard casting. There are FIVE contec
numbered 1 thru 5; from the top down. These contacts are
controllied by the keyboard control operating lever.

CiM PULIING CONTACTS

e cam pulsing contacts esre mounted on a brecket above
the transmitting cem sleewte. There are two pairs of cem
pulsing contacts, wired imr varsllel, the rear one above
number 4 intelligence ¢aoyi =nd the front one above number
S 1auc+L1gencb cem. When ths irdent of the cam is at the
top of the snaft, the 6ar pulsing contacts above it is
allowed to close.

PUNCH_CONT .CTS

The punch contvacts ape mounted on the perforator mechanis
These two contrcess will cinse every time a key is depressed,
and cpen every Llne £ key s released. ‘

EFEYB0ARD CPNTRO O7FTING TEVER TN KEYROLRD ¢ TAPE POSITION

1. KXeyboard coatrol contacts 4 and 5 closed
2, Keybuard control coatacts 1,28 and 3 open
3. Puach magnsts are erermzized thru the cam pulsing contacH
a. 43 & key is dzprassed, setting up the locking levers.
end e nlngeTS‘ander the punches, the cam sleeve
assemoly begliiz rotaoing.
Lo As the STLART fmpulse is sent, the rear cam pulsing
sontacte closke
) first «s.ecting impulse is sznt, the front
3ing contects clouss, Just befgre the rear
S e

scond £nd succeeding inmpulses the cem pulsi:
111 te onen until enocther chearacter is

+, 44 }/3 o2 time to send a character to the
line as the transmitting cam sleeve is rotating, find
the cem pulsing consacits closed.

4. Tris is the way our electrizel circuit is completed to
encrgize the punch magnets wauen ws havs the opersting
l2ver in KEYBOARD AND TAPE tositioas From #53 slip
connector, tThrua a wire to tue peir of punch megnsts
hocked tnse¢ies, thru TWO 2060 ohm resistors, hooked in
paralliel with each other, to keyhoard control contact
#9 (tie point) thru tre cem pulsing conteccu, thru the
filter unit, to keyboard control contactls #4, thru the
geyb oaxd con+rol contacts #5 and back to slin connector

52.
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i 5. The character will be perforated, before the character has

tﬁ ' 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 OPERATING 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.

a. 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

o open every time the key is released.

t:‘ 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. 1In
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/tape position, the keyboard control contacts
4 & 5 are closed, therefore, every time the transmitting
cam sleeve rotates, and the cam pulsing contacts close,
current will flow thru the punch magnet circuit,
energizing the magnets and punching the tape.

Now, as the cam pulsing contacts will only close once,
with each rotation of the cam sleeve, we are thereby
limited to the speed of the machine when punching tape
in keyboard/tape to 368 OPM or 60 WPM.

In tape position, we allow the keyboard control contacts
4 & 5 to close, but no current cen flow thru them as
ve've cammed out the trip=-off pewl and space repeat rod,
preventing the cam sleeve from rotating and prevent the
cam pulsing contacts from closing.

Therefore, we complete the circuit for the punch magnets
thru the keyboard control contacts 1 & 2-and the punch
contacts. As the punch contacts will close very time

a key is depressed, no matter how fast or how slow the
operator is typing, we see we ere not limited as to how
fast tape can be cut in the tape position. Only the
operators typing speed will be the speed governing factor
vhen cutting tape in the "TAPE" position.

One more point, the punch contacts are so adjusted that
the selector fingers are always positioned under the °
punches by the time the punch contacts closa.

ELLIER CIRCULIS

There is a filter unit on every contact in the teletype
machine. Here in the school, seversl of them have been
removed to allow access to portions of the machine,
otherwise unavaileble.

The purpose of a filter unit is to supress sparking

when contects open or close, thereby preventing radio
interference in equipment located in close proximity to
the teletype squipment,

There 1is a filter unit between the punch contects and
slip connector 52,

Also between the keyboard control contect #5 and the cam
pulsing contacts,

There 1is a filter unit with a surge resistor in the punch
magnet circuit, across the two 200 ohm resistors and slip
connector 52,

There filters effectivaly filter the radio interference

that would ordinarily ocecur by the opening and closing of
the cam pulsing, punch and counter control contacts,
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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 when any key is depressed. Any selector finger that is
positioned to the right will raise up also, but it will not be
under its punch, 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, KEY and the associated

2. KEYLEVER moves downward against the

3. PUNCH CONTACT OPERATING BAR which rotates the

4, "Y' LEVER clockwise, 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
the

10. PUNCH MAGNETS.

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: PERFORLTOR CPERATING
REF: Teletype bulletin 166, pages 3 & 4 fig B, 47 & <~
Depress any

1. FEY end the assocalted

8. LEYIEVER moves downward against the

- . -

3. SELECTOR BAPS which —ntete theix» asscciated

L . at———— — -

4, WY TEVERS clockwise Jor a mark. Atuveciasd to the boto<.
’ is the

5. MY" TRVERS CONNECTING LINKS (<@ vailsl will be position
te the lcfi. oc'ring the

8. MY" IEVER CONHZCTING TANK EFTENSIONS to the left,

vositioning it ass
ociated

7. SELEQTOR LEVERS (6) to the left, moving the
8. PUNCH SELEGTOR FINGERS (6) to the left under the

9. PUNCH PINS (6) and when the punch megnets ensrgize, o
o hole will be punched in the teve.

If eny Y lever rotates countergclockwise, the associeted pwu
selector finger will be moved to the right, moving it out -
under the punch pin, and no hole will he punohed in the tek

There are § "Y".LEVER CONNECTING LINK EXTENSION?, plus 1
the operating ber, making a totel of .six (&),

*nhh‘-.”&;—-.—-qn-‘ o tnt Uy Wt we W W o —w—uﬁn‘-ﬁ-w»-.“.ﬁ.-u—o-bm%—-nu-~-q~*q.”~—-'-

XKEYLEVER

SELECTOR BARS

"y" LEVERS

"y LEVER CONNECTING LINKS

"Y' LEVER CONNECTING LINK EXTENSIONS
SELECTOR LEVERS

PUNCH SELECTOR FINGERS

PUNCE PINS

‘-mn-‘on..--nqa.qmwn—an*——u——-vﬂﬂn-t-

NOTES"'O.Q

Page 1lé4




~SU
SUBJECT: PERFORATOR OPERATION

REF: Teletype bulletin 166, pages 3 & 4 fig S5, 47 & 4/

The left end of the

-

The

1. ARIATURE LEVER reises up when the punch magnet energiz

2. EZD PAWL is 1lifted up by the armature lever by liftinc

3. TFEED P/WL LEVER epplving tension to the

4. FEED PawL SPRING 4s the feed pewl is raised up, it
engages the next tooth of the

5. FEED RCLL When the punch megnet de-energizes, the feed
vrawl spring nulls the feed pawl down, advanci
the feed roll one charscter space. The

6. TiPE TENSTION LEVER heolds the tape aginst the feed roll,
keering the feed holes in the tave

meshed with the

7. TALAPE FEED PINS of the feed roll.

8. ST.R WHEEL and the

The

g. ST.LR WHEEL DETENT insures equal spacing of the tape

perforations.

LRILTURE LEVER
FEED PLWL
FEED PLWL LEVER
FEED PAWL SPRING
FLED ROLL
TAPE TENSION LEVER
APE FEED PINS
TAR WEEEL
STAR WHEEL DETENT

NOTES: «.u.
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SUBJECT ¢ ANTI-CHATTER MECHANISM

(" * REFERENCE:  TELETYFE BULLETIN 166, Page 5, Fig 47.

The Anti~Chatter mechanism is used to insure complete perforation of the
tape when the Punch Contacts are closed, by holding the contacts tightly together
allowing no sparking or vibration.

Attached to the Punch Magnet Armature is the "Anti-Chatter Lever Adjusting
“ecrew” which, as the magnets become energized pushes downward on the Anti-Chatter
Lever rofating 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 and"chattering" of the magnets from the rapid "making" and "breaking"

of the circuit.

- — > > > > s > e >t > >
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COUNTER CONTROL MECHANISM
Teletype bulletin 166, page 5, fig 51 & 52.

The counter and release megnts 1in the character counter
are controled by the counter control contacts, mounted

on the upper left hand portion of the keyboard casting.
Counter control contacts #1 & #2 control the counter
megnets. When the Gigures, Letters or Line Feed keylevey
is depressed contacts #1 & #2 will be opened, disabling
the counter magnets.

Counter control contacts #2 & #3 control the release
magnets. When the Cerrisge Return kevlever is depressed,
contact #2 will be moved awey from #1 and make contact
with #3, opening the circuit to the counter magnets and
allowing the release magnéts to energize.

The normal condition of the counter control contacts is
#1 & #2 closed, #2 & #3 open, allowing the counter magnets
to energize and disabling the release magnets.

NCN COUNTING CPERATION
When the Figures, Letters or Line Feed
1. KXEYLEVER is devressed, the top of the

2. GCJ.M LEVER moves to the right, movinz the bottom to
the left (clockwise) amnd moving the

3. OCR0SS RBAR and the

4+ FIBER EXTENSION to the left. This fiber extension is
mounted between contacts #1 & #2.
Tierefore, as the fiber extension move
left, it opens the couating magnet
circuit by pulling the

5. COUNTER CONTROL CONTACT #1 sway from

6. COUNTER CONTROL CONTACT #2 preventing current flow thr.
the counter magnet when eit-r
Letters, Figures or Line TFe:
keys are depressed.

KEVLEVER

CAM LEVER

CROSS BRAR

FIBER IXTENSION

COUNTER CCNTROL CONTACT #1
COUNTER CONTROL CONTACT #2

NOTES: ....




SUBJECT: COUNTER CONTROL MECHANTSM

REF: Teletype bulletin 166, page 5, fig 51 & 52

When the
1. CLARRIAGE RETURN KEY is depressed, the

2. CAKRRIAGE RETURN KEY LEVER moves down, riding against th

3. C.LRRI.GE RETURN CslM LEVER moving the top of it to the L«
and the bottom of it to the
right (clockwice) moving the

>

CRCZ3 BiR to the right, which in turn moves the

5. FIBER EXTENSION to the right, moving

6. COUNTER COVTROL CONT.ACT #2 awsy from #1 snd against

7. COUNTER CONTROL CCNTLCT #3 there by allowing current to
flow thru the release magnet
circuit.

NOTE: The forward cross bar is operated by the C/ RRI:.GE
RETURN KEVYLEVER and the rear CROSS BAR is oper: i
by the Figures, Letters or Line Feed key levers

CARRILGE RETURN KEY
CARRIAGE RETURN KEY LET
CLRRILGE RETURN Ci7 LEVE
CROSS BAR

FIBER EXTENSION |
COUNTER CONTROL CONT.CT #2
COUNTER CONTROL CONTACT #3

1

iR
R

bw

- e e s e e e ew eE e s e e WY m e e v e e TR e e e TR e ew wm me

NOTES: ...,
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SUBJECT: ADV.INCING TEE CEARACTER COUNTER

REF: Teletype bulletin 166, vages 5 & 6, fig 11.

1. COUNTER M/AGNET becomes energized, pulling the

2. COUNTER MAGNET ARMATURE against the core. Attached to
the counter magnet amature is

3. FEID RﬁWL_BFACkET. Mounted on the feed newl bracket is

4, TBEED PAWL which is =dvenced forward on a tooth arround
5. ER.ICHET.%hen the counter megnet is de-energized; the

6. FoED PLVL SPRING pulls the feed pawl back, rotating the
rotchet one tooth end oulling the
armature awsy from the magnet. The
ratchet 1is attached to the

‘Z' 7. RLTCHET SHALFT which hes on its other end an

8. INDICLTCR which shows by a number on the

9. DIiL how many spaces you have used. GAs the feed nawl h
advanced the ratchet one tooth, the

10. L..TCE P..WL engages a tooth on the ratchet and hoids <he
ratchet in its advanced position so that the
feed p=wl can again be operated and engage
another tootl.

COUNTER MAGYVET

COUNTER MAGIMET ARM.TURE
FEED PAWL BRACKET

FEED PAWL

RLTCHET

FEED PAWL SPRING
RATCHET SHLFT
INDICATOR

DT [LL

LATCH PAWL

B . . T T T I N T ]

o NOTES: +...




SURJECT: RELEASING THE CHLRACTER COUNTE

REF: Teletype bulletin 166, page B

1. FPrinL40E MIGNET becomes energized, it rulls the

soccemitnat w4

12GNET ARMLTURE against the magnet core. Attac
to the ammeature is the

d. TILELSE TEVER. As the release lever is moved by the
ermatora, It diesengages both the

4,

5. IAISE BT fror the

B ¢ ratchet =nd =21llowing the
7, ti2s counter to zero. The

ths zelsace lever in its operated

heiding the feed pewl end lstel
of ergagement with the retchet
nexys tirne the

mes erergized. Then ths
disengages tne Lease letch from t

Te
rclease lever, ellcwing the feed pa
and latch vawl 10 re~engae the rete

it operates a pistc
hiong the ghock of
rrevenis the counte
VER AR,
N N il
SPRILG
l;;’t.r'(“:;
CCUNW,d MACKET
FEED PLVL FEITENSION

KOTES: ....
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SUBJECT: LIGHTING THE SIGNAL LAMP

REF: Teletype bulletin 166, page 6

l. R.LTCHET SHAFT has a

2. Cill ettached to it with a set screw. is the shaft rote
the cam will rotate and ride against the

3. CONT.LCT LEVER, which will close the

4. SIGN.L Li2P CPEW TIMC CONT.CTS on the 65th character -
perforated in the tape,
completing the circuit
and lighting the signeal
iemp.

RATCHET SH.LFT

OFAL)

CONTACT LVER

SIGNAL LiYF OPERLTIVG CONT.CTS

- e s wm am e me v e e s e e e - . wm em e we e e e mm e e ww  wm em e

NOTES: .«
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SUBJECT: ELECTRICAL CIRCUITS OF TIE X¥0D IL$ PCRFORATOR,

REF: Teletype bulletin 166, page 3 & 8.

OPERATIVG LEVER I THE TLPE POSITICY

(2 or 500 omms each, totnl 1000 ohms)
o~ KR =

ontact # (left)

ortucet #2 (center)

CONEare

conted

contec”

¢ 1, 2& 3 must close to

AT PIat
Vot 2 b g

.2 of 507 ohms each, total 1000 ohms)
contact #3 (right)
sontact é{ (centar)

VT s G 0a 1=

. . :

. 5 w nonta #5

Y o i) 5‘3

g i

r(1 “a 4
c)

Co

G
0

Q) »

Th shenice lly, so that
vk rzached a pre-

ca rz on Navy machines
Wk 1l lamn is lighted.
1e Cl%m copace “»~f~13

2. & acta

3. &

4., St

The s is mﬂred “ireatly between slip connectors 5¢
end 55 ; anot we de-cnereizing unless you return the
countir Lo Zare LYy energiving the relesse megnet.
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JOB

91l.

92.

93.

94.

95.

06.

97.

98.

99

100.

101.
102,
103 .
104,

105.

SHEET NO. 9 _ Ref: Teletype Bulletin Blgg

TRANSMITTING SHAFT BEARING BRACKET. ‘
Page 8, Fig 14 E.

SELZTTOR BAR ASSEMELE BRACKET. |
Page 10, Fig 5 and 6 R

LOCKING ILEVER BRACKET POSITION.
Page 10, Flg 15 Z o

CLUTGH TEEROWOUT LEVER. J
Page 10, Fig 16 (e

LOCK LOOP ROLLER. )
Page 10 & 11, Fig 18 K

KEYROARD CONTROL OSER.TING LEVER BR.CKET.
Page 11, Fig 16 IC

UNIVERSAL BAR BRACKET. _
Page 11, Fig 16. Part 1, 2, & 3 1L

INTERMEDIATE PAWL ECCENTRIC F
Page 11, Fig 19 {

CLUTCH THROWOUT LEVER ECCENTEIC.

‘Page 12, Fig 21 K

TRIP OFF PAWL ECCENTRIC. : -
Page 12, Fig 30 N
REPEAT SPACE ROD BRACKET.

‘Page 13, Fig 24, Part A

REPEAT SPACE ROD. e
Page 13, Fig 286 '

REPELT SPACE ROD CUTOUT.
Page 14, Fig 28, Part A & B

KEYBOARD CONTROL OPERATING LEVER DETENT
BRACKET. Page 16, Fig 27

UNIVERS.L BAR CUTOUT LEVER.
Page 16, Fig 34




JOB SHEET NO. 10 . Ref: Teletype Bulletin R146

106.

107 .

108.

109,

110.

111.

112,

113.

114.

115.

116.

117,

118.

119.

120.

121,

TAPE TENSION LVER SPRING TENSION
Page 12, Fig 37

o IL DATENT LDJTISTMENT.

X 25, Fig 40

vj 1
L

1\;

o G
w

e
'!’h
14/

fLL )ETth SPRIING TENSION.

TEZ) T
e 8L Tig 40, Paru L

-,
£

~iJ «

ki

STEDUON xEYER BRACEHY
Page 1S, Wg 41

N

LAIMATURE LEVER LU AND RICHT STOP SCKEWS.

-Page 0, Fig 41 3 42

SELECTCE FINGER REUW.UTTER.
Page ¢0, ,.ﬂg 41, Part 4

UNCH CONTLCT BRACIET,
Page 21, Fig 47 & 49

ANTi--GEATTER MECHANISM.
Pags 23, Fig 47 & 48, Part AB

‘e

PUNCH CONTLCT OPERAWING LEVER LINK.
Paze 22, Fig 44 & 47 :

PUONCE COMTACT LEVER BACKSTOP
Page 23, rig 46

FEZED PAWL ECCENTRIC.
Page 23, Fig 41

FEED FPAWL THROWOUT BE.CKET.
Page 24, Fig 41

FEED. PaWL GUIDE.
Page 24, Fig 41 & 43

PUNCH Magnet.
Page 24, Fig 41

TL:PE STRIPPER PLATE.
Page 25, Fig (none)

T/PE KNIFE,
Page 25, Fig (nome)




JOB SHEET NO, 11 Ref: Teletype Bulletin B166

122,

123.

124,

125,

126.

127,

128.

129.

130.

131,

COUNTER CONTROL CONTACT OPERATING MECHANISM.
Page 25, Fig 51

FEED PAWL BRACKET,
Page 27, Fig 54

FFLEASE MAGNET ARMATURE ECCENTRIC STOP.
Page 28, Fig 55

CHEC¥ LATCH PAWL BRACKET,

Page 28, Fig 56

RELEASE LEVER EXTENSION ADJUSTING SCREW.
Page 28, Fig 54

COUNTING MAGNET ARMATURE ECCENTRIC STOP .n
Page 28, Fig 57

RELEASE LATCH BRACKET. .
Page 28, Fig 58

DASHPOT POSITION
Page 29, Fig 47

COUNTER INDICATOR ARM
Adjust as indicated by instructor.

CONTACT CAM
Page 30




SUBJECT: TRANSYIITTER DISTRIBUTOR
REF: Teletype bulletin 141, vpeages 1 thru 4

TAPE SEMNSING OPERATION..

Each contact tongue is controlled by the presence or absence
of a perforastion in the tape above it's resvective sensing
pin. If, when the sensing pin is moving up, it encounters

a perforation in the tape, the contact lever will rotate

a sufficient distance to allow the contact tongue to msake
contact with it's marking contsct screw.

In the asbsence of & perforation, the tape will 1limit the
upward travel of the sensing bpin which will nrevent the
contact lever from rotetinz fer enough to sllow the

contact tonesue to leave tie specing contact screw,

As the operating car releases the overatine lever, the

1. CONTACT LEVER 8PDIECS are allowed to rotste the

2. CONTACT LEVERS in s counter-clockwise direction, moving the

3. SENSTING PINS up agsiust, or thru the tave, 2nd the

4. CONTACT TONGUES down toward the marking contact screws.

Ag the

1. FPERATTING CAY nears the end of it's revolution, it will
operate the

2. OFPERATING LEVER,which will in turn rotate the

3. CONTACT LEV:ER BAIL zounter-clockwise, causing the

4. CONTACT LEVERS to rotete clockwise, pulling the sensing
pins down, and moving the contact tongues
uv against the smacing cori:=-%t serews.:

CONTACT LEVER SPRINGS
CONTACT LEVERS
SENSING PINS

CONTACT TONGULS

CPERATING CAM
OPERATING I1EVER
CONTACT LEVER RAIL
CONTACT LEVERS
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GENERAL DESCRIPTION OF RANGE SPREAD.

The outboard side of the rangefinder frame is marked with a scale
reading from ¢ to 12¢). 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 8@ points
on the range scale. The ideal range spread is regarded as 15 to:95,
although a spread of from, for example, 20 to 1¢@ or 1¢ to 90 is
also acceptable, provided a full 8¢ 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 lubricationm,
or dirt, primarily in the rangefinder, selector unit or related parts
of our own machine.

Another major cause of loss of range is due to (something being
wrong with the incoming signal) distortion. This may be caused by:
1. The distant station may be sending out an imperfect signal.
2. The line circuit may be distorting the signal from the
distant station.

CENERAL DESCRIPTION OF SIGNAL DISTORTION.

Distortion is usually defined as any change made in a signal
between the time it is transmittea and the time 1t is received. .

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. 1In a short
line, it may be so small that we cannot detect it. 1In a longer line,
it may be so great as to entirely prevent us from receiving a usable
signal, without recourse to a LINE RELAY to regenerate an undistbrted
signal. i
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 setting for the rsngefinder
index arm is cne that will allow the machine to print 2 good
copy., rsegardless of the manner in which distortion is reducing
the range spread.

T™is setting 1z called the (optimum setting) meaning:

(The best average settingls It is determined as foilows:
l. ¥ind +the unyper and lower limits of your renge.

Examnle: 25 to 20
20 Add these two figurese

Exampiet: 25 vlus 95 eguais 120.
3+ Devide the rroduct by two.

Examplet 1&0 devided by 2 equals 60.
The Ootimum set=ing ror the index arm would be 60,

RANGEFINDER ACTION

We have airesady learned how the start impulse actuates the
rangsfinder train of parts, relecsing the stop azm of the
selector cam sleeve, and permitting the sleeve to make one
complete revoluticon. At the end of this revolution, the
stop arm is held by the stop lever, since the tripoff
eccentric is no longer depressing the trip latch plunder,
due to the reception of the stop impulsee.

EFFECT OF ¥OVING THE RANGE FINDER TNDEX ARM

Moving the range finder index arm actuslly changes the poin-
at which the stop lever will catch and hold the stop arm of the
seizsctor cam sleeve, the duration of the stop impulse. When the
start impulse reilcases the stop arm;,; the selector cam sleeve
must travel a certzin distsnce before the first selector cam
strikes the first sslectcr 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 rotetion
of the selector cam sleeve Later, thus decreasing the distance
the 1lst selector cam travels before it strikes the the 1lst
selector levers

In the above case, we decreased the distence and the time
between the beginning of the start impulse and the vpositioning
of the 1lst sword.

Now if we move the index arm to the High side of the scale
the stop lever will be moved to the front, and stop the rotation
of the selector cam sleeve Sooner, thus increasing the distance
the lst selector cam travels before it strikes the 1lst
selectors
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RANGEFINDER (con't)

In this case we increased the distance and the time between
the;ﬂ%ginning of the start impulse and the positioning of the
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 sword.

1. 22 m/sbrepresents 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.




Aistortion is present,

START ¢ 1st Int 2nd Int  grd Inty 4th Int, 5TH Int

22 M/s ‘ 22 M/s ., 22 M4 22 M/8, 22 M/5 , 22V/3
' ¢ t - ,
¢ 12 o 1 ; ! '
¢¢¢¢¢ ;'}:: fom—— "‘A i o %“w‘-m ; ol
= . =
b - 1 -~ S
X = 4 = “3
= 3 =
i=] ¥ =
:”‘; o :
- = 2
A 4.4 M/s i
, AN
0.8 2/8% _a| . sword cH Pengefinder
b gi91tion Ny Index am
me -
* This time mev be 0O 15 55 95 129
incressed or Rangefinder scale

decrecased by moving
the rangefinder index smm.

Diag;am‘of“the letter "Y" with a perfeet signal. The shaded

portions represent the sword positioning time. NOTE that:

a. Each positioning time occurs in the exact center of each
%ntclligence impulse because the rangefinder index amm
1s set in the exact center of the perfect range, 15 to 95.

bs In this case the first sword is positioned exactly 30.8
/S after the beginning of the start impulse.

e. The five positioning times are always exactly 22 M/S
apart dne ts~ bhg snatine gf +tha asolechnn came NN trhate
sleeve.

d. If the index g1m is moved toward the low side of the
scale the swords will all be positioned earlier during
their respective impulses.

e. We cannot move the index arm below 15 or above 95.on the
renge scele without moving each positioning time out of
its allotted impulse snd cause the machine to garble.
HOWEVEER,

WE CAN MOVE THE INDEX ARM OVER A FULL 80 POINTS OF RANGE AND

STILL COPY THE INCOMING SIGNAL WITHOUT GARBLES IF THE SIGN2L

IS PERFECT AND OUR MACHINE PROFERLY ADJUSTED.

EFFECT OF RI.AS DISTORTION.

If all the SPACE impulses in the above diagrem were made
longer by about 4.4 ¥M?S and the MARKING impulses reduced a
like amount, we would have a condition known as "SPACING
BIAS"™ distortion. We could move our index armm below about
35 on the range scale but the machine would ~arble.

If a1l the MARK impulses in the diagram were made lcnger
by about 4.4 M?S and the SPACE impulses reduced a like smount
we have "MARKING BIAS" distortion. We could ave move ths
arm above 75 on the rangefinder and %ave the machite s$1ll’
cCoOpY.

MARKING BIAS CAUSES US TO ICSE THE HIGH SIDE RANGE
SPACING BI{AS CAUSES US TO LOSE THE LOW SIDE RANGE
Of our 22 /S impulse, 2% has been lost, henoce £0%




START ' 1st INT , 2nd INT !3rd INT 4th INT | 5th INT
i . o -

i = ot =

MARK gl f - =
60ma Lt 3 o
i e o

SPACE 5 ; B
0 mn ¢ ﬂ; =
- h 5 e 2

b t - e

% Rangefinder
\?Index Arm

O 55 75 95 120
" RangeTinder SBeale
AN EXAMPLE OF MARIING BIAS DISTORTION :
Showing 20% distortion. Notice that the mechine will NOT
copy above 75 on the renge scale. MARKING impulses have been
lengthened and SP4ACING impulses have been shortened.

 START  1lst INT 2nd INT 3rd INT 4th INT Sth INT
I i ¢
MARE et
60 ma Fa i
i =
¥ 5.
1 e
SPACE i:i 32
na 23; P

| Rangefinder
iy Index Arm
0 15 5 55 75 95 120
nengelindeT SCal8
AN EXAMPIE OF SPACING BIAS DISTORTION
Showing 20% distortiom. Notice that the machine will NOT
cnpy below 35 on the range scale. The SPACING impulses have
been lengthened and the MARKING impulses have been shortened.
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sqmm E??ECTS%QF DTS DRIION

Frequently, when recelivineg a signal with modersts
distortlon, we will find that the distortion will affect
the range sproad in & d=finite menner,
For example &

1 The UPPkn nmit Qf ﬂhe range may be reduced Ly BC noain

(Rarge 17 to 65)
a’ ’ﬂ’i" M@WE“ "imit ol s range may Lo 4..,1\,.‘&433& Ly Bl poin
i (Range 35 to 95) | o
3.  Boty ends of the range may be redused by 15 volnts.

(Range 30 to 80)

- o e T s W e b B P b o - - > P s s 4P e e P > > e NP o W o v oo -

JHE RELAT cmsnzs’ oF, so POINTS OF RANGE AND THE s;cm

~ When an 1m9ulse or signal is perfeot the range af
the impulse 1s 100 percent, equelling 0 to 100 on the range
finder. Since the ideal position for the selecting interval
is the CENTER of the impulse, the range finder arm should
be set on 30, The selecting mechenism must use 4.4 millisec
or 20 perecent of the impulse and since the range finder is
set on 50, the 20 percent will come from the exact center o
the imnulse and leave a totel of 80 percent, 40 percent on
‘each side, Therefore the range finder can be moved 40 poin
each way without receiying e wrong impulse, resulting in a
rengs of 10 to 90 (50 minus 40, 50 plus 403 or 80 points.

. Tb measure net effect of all kin&s of svatematie
distortion, position of received signals, thé range fineﬁr
arm §g first moved in ohe direction until errors eppear in.
the ‘copy and then moved bask slowly until these errors are .
eliminated. Similarly, the rangefinder am is thoved fe the
maximum distance in the opposite direcction. Thege two scal
yeadings then give the operating margin of signels under te
erfect signels the margin would be from 10 te 90, 80 po
with either MARKING or SPACING bias this mergin would n
be so great. With MLEKING bias the HIGH part of the fenge
would be affected, and whenp SPLACING bia is present, the LOW
part would be affected.

D ot b O O it oy e s W0 G Ul A U T G WS NP WS BN WD S P eGP D B e e [P e S QR - W -

NOTES: 2
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RIB3ON FEED

'f RTF: Telet ype Bulletin NO. 144 Pg, 7, Fir. 14

General: The ribbon feeding operation in the model 19 teletype is for the
purrose of csusing the ribbon to be continuously move in froat of the type
paliets, which causes the printed copy to be printed legible, Ribbon feed
is acccomplisihed on the rearward travel of the printing bail.

RIBBON FEED TRAJN OF PARTS
The =

1. Nothced Extension of ithe Pull 2=zr 3Bzil Plunser has cne end of

v

2e Ribbon Feed Lever ermaged in 1ite slot. The other end of the ribbon
“oad levsr 1S atbached to tha casting of the type
cwx carriage, Connscted in the micdle of the ribbon
fzed lover is the

5. Ribbon Feed Pawl, which, on the forward motion of the nprinting bail,
rides over and encsges a tooth on the

4, DRibbon Feed Ratchet, T hen on the rearward movement of the printing
bail, the pawl advances the ribbon feed ratchet
one tooth as it turns. Ilounted on the same
shaft as the ratchet is the

i~

5, Ribb on ¥ eed Ratchet G ear, which will also turn, It is meshed with
and turns the

6. Ribbon Feed Shaft Gear, which is mounted on the

7. Ribbon Feed Shaft, Hounted on it are the

8, Ribhon Feed Shaft Bevel & ears that mgsh with the

S, Verticalbaibbon Fesd Shaft Bevel Gear, These cause the

10, Vertical RibbonFesd Shaft to rotate, This shaft rotates the
11, Vertiecsl Ribton Feed Shaft Spur Gear, These mesh with t he

fx

'.‘ 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

— o e oo wmin aee ee ewn e e o e e e G e e Gmm e w  mm Mee A G e s e e ey e e v v v
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: ;:‘ /{ ‘ ‘;
A Ldeden Aoy Lot
. 3 o

=
~

a
<

Lo 2
D F L L

a4
o




SND P 540 (New 6-60)

{ A Rl‘?"‘*v

B _Kig8onw < T bLyg

c Runpo i Ss o C P

s

D Ridgoepy Sunfrlyn {pieyat

g%

H Bigdere

S BT Ly




JOB SHEET NO. 1

SUBJECT: ADJUSTMENTS
REF: TELETYPE BULLETIN NO. 138B

THE TYPEBAR CARRIAGE INTRODUCTORY ADJUSTMENT

l. PLUNGER GUIDE ROLLER BRACKET
Page 1-4, Para 3 and 5, Fig 2

2. PLUNGER ROLLER ECCENTRIC VOUNTIVG STUD
PAge 1-4, Pers 6, Flg 2

3. PULL RAR GUIDE
Puge 1-4, Pzra 9, Fig 5

4, CODE BAR BELL CRANKS
Pege 1-28, Para 153, Fig 62

Ad justments 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.




JOB SHEET 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 Fig 36

7. INSTALL AND ADJUST MAIN SHAFT
Page 1-9, Para 39

8+ MAIN SHAFT CLUTCH THROWOUT LEVER
Page 1-9, Para 40, Fig 20

9. SPACING SHAFT LOWER BEARING BRACKET
Page 1-10, Pera 43, Fig 22

10. PRINTING BAIL ADJUSTMENT
Page 1-~10, Para 45, Fig 23 °

11. FUNCTION LEVER BAIL
Page 1-10, Para 46, Fig 24 and 25

l2. BLOCKING PLATE
Puge 1~10, Pars 47, Fig 24

13. SIXTM VANE
Page 1-11, Pera 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




JOB SHEET NOC.3
6 3 TYPEBAR CARRTAGE FINAL~-RIBBON FEED, RIBBON REVERSE.

16. RIBBON FEED SHAFT BEARING PLATES
Page 1-5, Para 10, Fig 6 & 7

* 19, RIBBON FEED SHAFT DETENT SPRING
Page 1-5, Para 11, Fig 6 P

18. VERTICAL RIBBON FEED SHAFTS
Page 1-5, Para 13, Fig 7

19. RIBBON SPOOL BRACKETS
Page l--5, Para 15, Fig 7

20. RIBBON SPOOL SEAFT SPUR GEARS
Page 1-5, Para 15, Fig 8

21. VERTICAL RIBBON FEED SEAFT SPUR GEARS
Page 1~5, Para 16, Fig 8

€ * 22, RIBBON SPOOL CUPS
Page 1-6, Para 17, Fig 9

23. VERTICAL RIBBON FEED SHAFT SPRING TENSION
Page 1-6, Para 18, Fig 9

24. RIBBON REVERSE SHAFT COLLARS
Page 1-6, Para 21, Fig 10
. M"f
25. RIBBON REVERSE SHAFTS
Page 1~6, Para 20, Fig 10 M«ﬂ

26. RIBBON REVERSE SHAFT LINKS
Page 1-6, Para 22, Fig 11

27. RIBBON REVERSE ARM BACKSTOP
Page 1-7,Para 23, Fig 10

28. TYPEBAR BACKSTOP
(: Page 1-7, Fig 124

29. RIBBON SHIFT LEVER BRACKET
Page 1-8, Para 29, Figs 13 & 14




304

3l.

32.

33.

34.

35.

JOB SHEET NO.3 (CONTINUED)

RIGHT PULL BAR SPRING BRACKET
Page 8, Para 35, Fig 18

1EFT PULL BAR SPRING BRACKET
Page 9, Para 35, Fig 18

CARRIAGE SUPPORT & PULL BAR BATL PLUNGER ROLLER.
Page 9, Para 38, Fig 22

CARRIAGE GUIDE SCREWS
Page 28, Para 152, Fig 33

SPLCING RACK
Page 28, Para 154, Fig 63 | {

RIBBON OSCILLATOR LEVER
Page 31, Para 170, Fig 67

NOTE: ADJUSTMENTS INDICATED BY * ARE NOT REQUIRED FOR

GRADES BUT WILL BE ACCOMPLISHED (IF NECESSARY)
BY THE INSTRWCTOR AND/OR STUDENT AS TIME PERMITS.
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JOB SEEET NO. 4
SHIFT/UNSHIFT MECHANISM

* %6. PLALTEN UNIT PILOT SCREWS
Page 19,Para 90,Fig 49 & 62

37, PLATEN 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 BATL BLADE
Page 20, Para 97, Fig 52

*41., UNSMIFT ON SPACE CUTOUT LEVER
Page 21, Para 98, Fig 97 & 98

| 42, SHIFT(FIGWRES)AND UNSHIFT(LETTERS)
€ Page 1-21, Para 99, Fig 50 & 51

43, SHIFT/UNSHIFT DETENT
Page 21, Para 101, Fig 50

s

NOTE: ADJUSTMENT INDICATED BY * ARE NOT REQUIRED FOR
GRADES BUT WILL BE ACCOMPLISHED BY THE INSTRUCTOR
AND/OR STUDENT (IF NECESSARY) AS TIME PERTITS. -




JOB SHEET NOe. S

¢ LINE FEED MECHANISM

* 44. PLATEN SHAFT
Page 1-22 Para 105

* 45, PLATEN FRICTION ASSEMBLY
Page 42, Para 231, Fig 93

* 46., SINGLE/DOUBLE LINE FEED DETENT
Page 1-22, Para 108, Fig 50

47. 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 S50

50. LINE FEED CHECK POST STOP SCREW s

Page 1-23, Para 114, Fig 53 L/////

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 SPRING
Page 1-24, Para 119, Fig 55

NOTE: ADJUSTMENTS INDICATED BY * ARE NOT REQUIRED FOR
GRADES BUT WILL BE ACCOMPLISHED (IF NECESSARY) BY
THE INSTRUCTOR AND/OR STUDENT A8 TIME PERVITS.




54,
* 55,

* 56,

* 57,

58.

Q 59.

60.

61l.

62"

63,

64,

65

(. 66,

67«

 Page 1-26, Para 143, Fig 60A A 7

JOB SHEET NO. 6
SIGNAL BELL, CARRTAGE RETURN AND SPACING

SPACING ESCAPEMENT PAWL OPERATING AR\
Puge 1-25,Para 128, Fig 57 D

SIGNAL BEIL LATCH BAR LATCH SHIMS
Page 1-25, Para 133, Fig 29A

e

SIGNAL BELL LATCH RBAR LATCH
Page 1-25, Para 134, Fig 59A

SIGNAL BELL HAMMER BACKSTOP
Pzge 1-25, Para 135, Fig 594

CARRIAGE RETURN LATCH BAR LATCH SHIMS
Page 1-26,Para 139, Fig 59A & 60

CARRIAGE RETURN LATCH BAR ILATCH ‘
Page 1-26, Para 140, Fig 60B @ii/x///

CARRIAGE RETURN LOCK BAR LATCH ECCENTRIC}?M{

Page 26, Para 143, Fig 60A

CARRIAGE RETURN LOCK BAR

CARRIAGE RETURN QPERATING LEVER STOP SCREW
Page 1~-27, Para 144, Fig 60B

SPACING STOP LEVER BRACKET
Page 1~-27, Para 150, Fig 61

CARRIAGE RETURN SPRING DEUM "
Page 1-28, Para 157, Fig (none) —

LEFT AND RIGHT MARGIN ADJUSTING SCREWS
Page 1-31,Para 168 & 169,Fig60B anad 61

MARGIN EELL
Page 1-32,Para 173 Fig 58

DASHNPOT VENT SCREW
Page 1-33,Para 176,Fig 60




JOB SEEET NO.7
C THE SELECTOR UNIT

PRELIMINARY: 1., REMOVE SEPARATOR PLATES. PLACE ALL PARTZ
ON WORK BENCH IN EXACT ORDER OF REMOV: L.
PROCEERD AS FOLLOWS =
a. Remove the five nuts and lock washers

holding the plates assembly.

b. Remove the top separator plate. Note
that it is different in shape than
the others.

c. Remove the armature locking lever and
its spring.

d. Remove second separator plate.

e. Remové selector lever spring,sword,
"T" lever and selector lever.

f. Continue disassembly, removing all
plates, swords, "T" levers, springs -

2. CLEANING, LUBRICATION AND REASSEMRBLY.

a. Draw pan of Agitene from shop.

be Draw rags from container in room.

cs, 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 snd
tear while cleaning.

e. Reassemble the unit in exactly the
reverse order of removal.

f. Call Instructor for throwout on the
following adjustments.

68. STOP LEVER ECCENTRIC SCREW
Page 1-14,Para 63, Fig 36.

- 69. MAGNET BRACKET
Page 1-15,Para 69, Fig 33

70. SELECTOR MAGNET COIL
Pege 1-15, Para 68, Fig 33

71. SELECTOR ARMATURE BRACKET AND LINK
Page 1-13,Para 58, Figs 31,32 & 33

72. SELECTOR ARMATURE
Page 1-12, Para 57 ,Fig 31




JOB SHEET NO. 7 (CONTINUED)

73. ARMATURE STOPS
Page 1-14, Para 60, Fig 34

74, AMATURE TRIP OFF ECCENTRIC SCREW
Page 1~-15, Para 687, Fig 39

75 ARMATURE LOCKING WEDGE
Page 1~17, Para 75, Fig 43

It is required 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 wlll proceed
on to the next adjustment without having each of the
selector unit adjustments checked by the Instructor.

When the student is certain he has 80 points of
range he should place his name on the board for a check.
If the Instructor determines he has 80 points or more
it is indicated that all selector unit adjustments are
within tolerance,

If unable to obtain 80 points of range after refinir
all selector umit adjustments call the Instructor.




76,

7.

784

79.

8l.

82.

85.

84,

85,

86‘

87.

88,

89,

90,

JOB SHEET NO. 8

MOTOR STOP AND KEYBQARD LOCKOUT MECHANISM

ARMATURE IOCKING WEDGE (MOTOR STOP PAWL LATCH)
PAGE 1-14, PARA 61, FIG 97

MOTOR STOP IEVER BRACKET
PAGE 1-43, PARA 240, FIG 97

MOTOR STOP LEVEIR ECCENTRIC
PAGE 1-43, PARA 241, FIG 97

MOTOR STCP PAWIL BACKSTOP
PAGE 1-44, PARL 243, FIG 97

MOTOR STOP IEViR BACKSTCP 3CREW
PAGE 1-44, PARA 242, FIG 97

MOTCR STOP RELFASE IEVER ECCENTRIC
PAGE 1-44, PARA 244, FIG 97

MOTOR STOP IEVER SPRING TENSION
PAGE 1-44, PARA 246, FIG 97

STOP IEVER PLATE
PAGE 1-37, PARA 206, FIG 83B

BRFAK LEVER ADJUSTING PLATE
PAGE 1-37, PARA 207, FIG 83B

SEND RECEIVE "T# IEVER FRICTION WASHER
PAGE 1-29, PARA 160, FIG 65A

SEND RECEIVE MECHANISM PIATE
PAGE 1-29, PARA 163, FIG 66

INTERMEDIATE LEVER STOP BRACKET
PAGE 1-30, PARA 164, FIG 65A~66

SEND RECEIVE RESET LEVER UPPER ADJUSTING
PLATE (SCREW)
PAGE 1-31, PARA 167, FIG 65B

RESET LEVER LOWER ADJUSTING SCREW
PAGE 1-45, PARA 251, FIG 99

RESET LEVER DOWNSTOP SCREW
PAGE 1-45, PARA 252, FIG 99A-99B




UNIT :IV= 13
MODEL 19 XEYBOARD TRANSMITTING UNIT

GENERAT:: The keyboard of the Model 19 Perforator Tran:-
mitter is the TRANSMITTING UNIT which permits manual
operation of the Mod. 19 teletypewriter.

PUHPOSE: THE KEYBOARD CHANGES MECHANICAL MOTION INTO
ELECTRICAL IMPULSES OF THE FIVE UNIT TELETYPE CODE.

Pressing down on any key causes mechanical action to
taks place that opens and closes six pairs of electrical
contacts in various pnatterns. This causes the teletype
loop to be either CPENED (SPACE) with NO current on the

-

line, or wfUSED (MARK) with current on the line.

SO0URCE OF LECHANICAL POWER: Mechanical power for the
operatioa of the Model 19 is derived FROM CAMS AND GEARS
ON TEE MAINSHAFT CULY ,AND SPRINGS THROUGHOUT THE MACHINE.

The main shaft is mounited on the typing unit. On its
right enl is a largze fiber gear (Main shaft gear) which
mEsnés with a "wtal gear {(Motor pinion gear) ¢n the motor
chait, Thae trausm: oiuing shaft is driven by the transmitt-
iz chefs DEIVED gaor which 1s mounted on the rear end of
the traansmitting sha t. 'Me transmitting shaft DRIVEN
gear is drivezn by tur Sransmitting shaft DRIVING gear
whici is mounted oa the wein shaft. Thus we can trace the
the wrain of parts for rotetion of the transmitting shaft
as follows 3 MOTOT™ PINION GEAR

MATYN OHHAFT GEAR

MATH HAFT
TRA LTTING SHAFT DRIVING GEAR
TEANZMITTING SHAFT DRIVEN GEAR
TRANMILTTING SHAFT

In the liodei 19 w3 will frequently discuss the source o:
POWER., 4ic thne motcr pinion genr actually starts it all
off, 1t seems e Logical place to go, ZUT IT IS NOT.

For each otverction in tue machine, there is a cam or gear
on the main sheft that furnishes power, or a spring some
whera 1in the mechine that assists in the cperation.
Therefore, in tracing the source of power. we will go back
only as far as the main sneft end we wili ALWAYS be guided
by the following ruie. Memorize it end learn to apply it!

-
)

THE MODFL 19 ALL POVER I2 DERTVED ¥LOM CAMS AND GELRS

g S

ON THE MALN SH4FT ONLY, AND STRINGS THROUGHOUT THE MACHINE.

NOTE: Tha motor rotates at 2100 RPM
The main she®t rotates at 420 F'M
™

. -~ e ER ST - . - - I > *
The tTronsmitiing Ghartt rotatee at ZeR TR

POPEN
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KEYBOARD TRANSMITTING SHAFT

The transmitting shaft rotates all the time the m~to-
is running. In all our discussions of the mchine, we wil
assune that the motor is running, as that is the normal
conditioa of the mchine.

nsmitting shaft has m»unted on it, the TR.NSMIT
?EVE, and the TRANSMITTING SHAFET CLUToH (a

jon clutch) and the TRANSMITTING SHAFT DRIVEN
. The transmitting cam sleeve rotates only
ranzmitting shaft clutch is engaged.

Tre CLRANSMITIING OL) SLEEVE HAS 7 camns on it. From
rear o {rouv thsy sre the &

LOCK 1.00OP C/M
START STOP CaM
1st thru 5th TRANSMITTING CAV

7o TEANAMITTING SHALFT c UTM{ consists of a DRIVING
memer vhich is bolted ve the TRANSMITITING SHAFT, and a

¢ted by a spline and compress-

[ memser Wﬁ$0h :s
' &AM SIEEVE assembly. The

......

Thp Di asxd DRIVEN members of the
2gel and dlseuzaged Witlvut naving to

assembly, on.y the ciuvuch driven

Momually beizsen cperaticons, the trernzmititing shels
clutoh is disengaged and the Transmlttizng 2en sleeve Joes
riwb tarm.  Wahenever 2 ey 1o {2presced. the rronsmitiing
snaft clubch 18 engaeel zaad vhe es
complets rsvoliution. ut th2 ernd
becomes disengzazed azoin.  (The

expiained later).
e purpose of the LOZK LOO2 CAM will be explainmed late

SPART-ST0P CAY governs the transmission of the
ani ST0r impulses.

"he TIVE TRANSMITTING (OR INTELLIGENCFE ) CAMS govern the
rancmission of the five unit teletype cude, the operation
vaieh wili be covered in the KEY to CONTACTS train of
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JECT:  LINE CIROUIT OF THE TD
yweiegyhe bulletin 141

In the normal stopped pesition, atl of the contacy tcagues are
itioned uy szainst the svacing ccntact screws anﬂ the

ﬁ stributor r:usines are at vest on tle scrive mavk epyrcrimate
in the centsr cf the stor s=grent. A3 *he wzin shaft begins
ita rotatzﬂu the brushes wii. bzein rotetiang towurd the 3tanrt
segment. 33 0739 the bru&hea reazh ths start sevmvnt all o
the contec: “crziss will De ocitioned aCﬂordina to the pere
forations in ‘he vape. 4= the brushes con 1tinue vheir rotation,

they will ride o1to Khe sto t segnent. The start segment ls n-
wired into the sirculs. sc &3 long es the brushss remein on the
start segmens (22 M/7), tnc Lias circust will ve broken giving

the start iuxpulse. Thas orushea snen continue to rotate ecross to
impulse cop*hct S€2m€u fl thru 51, h ubab thz cirecuit will v

ew, end peF Wf tfb rouuaet c@pgue is aaai s* the spacing
aantaet geress Uhis will give us g combinaticia of merkine end
spacing impulses qsrlvsncnﬁ .hg to the vosition of the contact
tongues. APter the #5 iroulse has bsen transmitted, the brushe
return to their norms. stojped vosition on the stop seement.
The stop segment is wiired &7rectly to the vsrking block complet
the eircuit for the stop impulse.

PAQHVGF LINE CIRCUIT THEU TD WITH BRUSH ON STOP SEGMENT

There is 8 wire lead going directly to the merking bloek from
the stop segment, so we will always have s merkine impulse on
the lirne when the brushes arc riding on the stov seemant,
regardless of the pogition of the contsct tonguess

PA’I‘,H or. LJ:% CIRCUIT 1 T‘IRL m BRUSH ON e'mm* smfmr
1. #2 sliv connector

2+ Inner collector ring
3. Stert segment = -

This is the point in the eircult that is open giving us the
start impulse {22 M/8 specing). The lead from the start scgment
18 taved and mekes no connection to the spacing block,

mmm*gpq*nyp«wq‘m*pwnw*nﬂmﬁ”?‘ﬁ*%"“*

WTE{*;; ey
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PrTE OF

LINE CIRCUIT THRU T.D. WITH PPJSH ON #1 SECMENT(MARK

This is
egezinst
1. #2

the electrical path when the contact tongue is

the marking contact screw.
Slip connector

2. Inner collector ring

3. #1

Segment

4. Contact tongue
S. Marking contact screw

6. #3 ¢lip connector

PATH OF LTNE CTRCUIT THIU T.D. WITH BRUSF ON #1 SEGMENT(SPACINC
This is the electricsl p=th when the contact tongue is

ageinst the spscing contect screw.

1. #2 Slip connector

2. Inner connecctor ring

3. #1 Scgment

4. Contact tonguc
Se Specing contaet screw.

At thl s »noint, the circuit 1s open, since there is no lead
golng evew from the srtacing contactse.
Lach of the remaining four immulse segments will be crossed
by the brushes and the line circult will be marking eech
time the tongue is on the merking block, and snaecing esch
N time the tongue is on the spacing block.
(i Tere cgain we must observe an exact time clement. The stert
- ¢ is exactly 22 m/s spacing, which is the time ti takes
for thsz brush to passs across the start segment. Each
impulse swegment will be crossed in order, <ach being 22 m/s
the stop seement will take 31 m/s or more, if it waes the
last character to be trenemitted the brush will remzin on
the stop scement 2nd we get & continucus mark.

NOTE: All five contect ftongues are on the space block
while the brushes erc on the stop segment.

111 five contact tongues are set for the
combination before the brush rides onto the start seoment.

The contact tcneues remain in vosition until the
brushes travel around the segments and come to the
stop segment.

411 contact tongues move to the sracing block just
as the brushes ride onto the ston segment.
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SUBJECT: T.D. CONTROL CIRCUIT

REF: Teletype bulletin 141

GENERAL:

The circuit which energized or de-cnergizes the tspe stoo
magnet is call the TD control circuit. This circuit is
normally operated on AC, but, when AC is not availabhle, it
can be op€13ted by DC.

The TD control c¢ircuit hes thrce contré; points in series.
A1l three printe must be clos bd or the tape stor magnet
cannot be energized.

PATH OF TD CONTRCL CIRCUZIT

1. #9 Slip connector

2. 525 ohm tepned resistor (oe
a. 7Ifor il Oper“tio 1
b. Fer DC overstion

3 #7 slip ccnnsctor
a. Used to make connection to SRE 1 & 2 for

TD lockout. (not wired in our mschines)

4. Tight tape contacts

5. Tape stop switch

8. End of tape contacts

7. Tape stop magnet

8. #8 s1ip connector

tan 350 ohms)
hm section is used
€ 525 ohms 1s used

{:5\'1'3

ct €3 (.‘f'

-l
B0 »vs

)

o

NOTES:....




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 and
the main shaft will not rotate

1. END OF TAPE CONTACTS

a. Mounted under tape guide
b. Operated by a steél 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

T L U —————




SUBJECT: TRANSMITTER DISTRIBUTOR MOTOR
Ref: Teletype Bulletin 141

The motor used with the T.D. is basically the same as the
printer motor.. It rums at 2100 RPM and is governor controlled.
Power comes to the T.D. motor through slip connectors 5 & 6. The
switch 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 with 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 motot
circuit.

This is the electrical path of the T.D. motor circuit:

. {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)

8. #5 slip connector.

N~ =
s

°

NounmbHw

°

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. motor 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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STOP ARM
CONTLCTS PEMATURE

BRI§Y . BRU:E

R .
. e C b

300 Ohms

e ———— e S e N N T e ———
N >

300 Ohms

PRSI "SR _,_wm_\f\AJ ._"/,
FILTER COVERNOR -

S F—

! | o e

‘ 5
cor AR N : : -

o . [T .
BRUSH | . BRUSH SPRING
SPRING ~ . .. - v

SWITCH AND FUSETRON ARE IN TABLE, BETWEEN 4.C. SOURCE
AND SLIP CONNEGTCRS 5 and 6
4.C. SERTES WOUND MOTOR

7.D. MOTOR CIRCUIT
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JOB SHEET NO. 12

132.

MAINSHAFT
Page 5, Figure 10

133 .4¢ MOTOR POSITION

134.

135.

Page 5, Figure 3

MATN SHAFT CLUICH TORQUE
Page 13, Figure 12

TAPE FEED PAWL SPRING TENSION
Page 7, Figure 15

136* TAPE GUIDE

137.

Page 7, Figure 17

DETENT BRACKET
Page 8, Figure 17

138* TAPE RETAINING LID PLATE

136,
140.
141.
142,
143,
144.
145.
146.
147,

148.

Page 8, Figure 19

FEED LEVER ADJUSTING SCREW
Paged 9, Figure 20

OPERATING LEVER ADJUSTING SCREW
Page 9, Figure 22

FEED LEVER UPSTOP
Page 9, Figure 21

LOWER CONTACT SCREW
Page 9, Figure 23

UPPER CONTACT SCREW
Page 10, Figure 23

CONTACT LEVER SPRING TENSION
Page 10, Figure 23

FEED LEVER SPRING TENSION
Page 10, Figure 23

TIGHT TAPE STOP (AUTO STOP MECHANISM)
Page 10, Figure 24

END-OF -TAPE STOP CONTACT PIN GUIDE
Page 14, Figure 30

STOP ARM CONTACT GAP
Page 17, Figure 34B

194

TRANSMITTER-DISTRIBUTOR
REFERENCE: TTY BULLETIN Bl4l
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JOB SHEET NO. 12 (continued)

*149,

150.

151.

TAPE GUIDE WIRE
Page 14, figure 24A

DISTRIBUTOR CARBON BRUSH
Page 12, figure 27

OPERATING CAM
Page 13, figure 27
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JOB SHEET 13

SUBJECT: MODEL 14 ADJUSTMENTS

REF : Teletype bulletin 165B

152, Remove and disae«8&mble MAIN SHAFPT .. ........
Ag directed by instructor

o

Reaeeemble M7 “HAET .

)

Gl
s

-t

154. MAIN SHAPT |
Page 2-1

PRI

158, MAIN SHAFT C.. ZCH THROWCUT LEVER
Page 2-1

...........

::::::




JOB SHEET 14

SUBJECT: MODEL 14 ADJUSTMENTS

156.

157.

158,

159,

160C.

165.

L T

REF: Teletype bulletin 165B

SELRCTCR CLUTCH .gﬁf.“..
Page 2-17

ARMATURE PIVOT SCRIWS LA, ...
Page 2-4

SELECTOR MACIFTS BA.,......
Page 2-4 ,

Ca
m -

P R

SELECTOR ARM FIVOT ICREW
Page 2-~¢

SELECTOR ARV =RACKRT /...
Page 2-5

=
LOCKING VEDG .Lff .......
Page 2-6

SELFCTOR ARM 37T0P DETENT }Zf}”“n
Page 2-5

SELECTOR MAGNET BRACKET POSITION.ﬁﬁt.“.
Page 2~6

SELTCTOR ARM OPERATING SCREV ...
Page 2~-6
?A

SELFCTOR MAGNET BRACKET _ . . .I% .
Page 2-6, Re-check #164 after making 165.

ARMATUORE LTVER 3PRING TENSIGN,.ff} ,,,,,
Page 2~6 '

STOP LEVER ECCTNTRIC sc&m&fﬁf?ff,“
Page 2-~7

TRIP-CFF SCREW ,“§ZE&“,
Page 2-7

FINAL RFQUT REMEN T8

B R S LR E RS R L

L.+ Range 25 to 105.
B. Machine runs €losed a2t 110 plue or
minue 3 pointa.

NOTES:....




JOB SHEET 15

SUBJECT: MODEL 14 ADJUSTMENTS
REF: Tsletype bulletin 165B

169. MAIN BAIL GUIDES ;7;21

Page 2-8
170.  PULL BAR GUIDE ,(,P?W
Page 2-9 e
171, MAIN ®AT' ADJJSTING SCREW. ...

BT
Page 2-0
172.  CODE PAR “PLL FDLATKPHW“‘%

Pagse 2-13
173.  VERTIGAT, LIVER PiVOT SCREW ;(4
Page 2-14

172. MAIN BAIL ~ADJUSTING SCREW (FINAL)
Page 2-14

.....

173. PUNCH SELICTOR FINGER BACK STOP.wfiék.
Page 2-14

174. PUNCH BAIL BEARING;Hi?%M.
Page 2~12

175.  PUNCH BAIL FRONT PIVOT BEARING /..
Page 2-12

176. PUNCH BATL LINK,”Zfzgia

Page 2-14
177. PUNCH RATIL UPSTOP SCREW ﬁﬁah_“
- Page 2=14
178. FFED ROLL REARING . .8,
Page 2-13
179. TAPE TENSION LFVER SPRING TFNSIONd.EZ%H,
Page 2~15
180.  FEED ROLL DFTENT FINAL ........
. Page 2-15
181. FEED PAWL ECCENTRIC ............
Page 2-15

NOTES:....




SUBJECT:
REP:

182.  SHIFT BELL CRANK GUIDE ...,
Page 2-16
ié;. SHIFT ROCKER ...
Page 2-16
DG4,  MAIN 24IL SPRING TENSION. ...
N Page 2-17
5. PULL BAR LOCKOUT LEVER ...
i Page 3-4
y f
186,  BELL HAMEFH POST ...
s FPage 3~=5
1?&. BELL HiMMFR ECCEITRIC SCREW ...
. Page 3-5

SIGNAL BELL

JOB SHEET 1€

covman

MODEL 14 ADJUSTMENTS
Teletype bulletin 165B

cxetracanes

............

P . e I

Page 3-~5

189, RIBRON SPOOL SHAFT
Page 2~10

190. RIBBO¥ SPOOL SHATT BRACKET
Page 2-10

191. RIBZON REVERSE ARM SHAFTS
Page 2-=10

192. RIBBON REVFRSE PaAWL LINK
Page 2-11

193. RIBBOIl CHECK PAWL, ., ........
Page 2-12

194. RIBBON FEED PAWL .. .......
Page 2-12

195. RIBBON GUIDE __,.,......
Page 2-16

NOTFS: +..e

BEVEL GEARS ......

e
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SUBJECT: MODEL 14 TELETYPEWRITER - GENERAL INFORMATION =~ ™"
REF: Teletype Bulletin 172, page 1 & 2.

The Model 14 tvping reperforator is a motor driven mechanism
for receiving e 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 omne
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 facilitate
identification and distribution of the message tape at the
message center.,

The typing reperforator 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

fact 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.

This sepasestion.mush he hakep, into acco
tapes from the unit for re-transmission. When the tape o
be used for transmittion by means of a transmitter-distributor,
the end of the tape should include all ‘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 to transmit the entire message.

s o @@ W am W e Se AP MM W @e W @B gm M M On 4w oM e W Ws A Gy M me mb o W am W W
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SUBJECT: ELECTRICAL INFORMATION OF THE MODEL 14 TELETYPEWRITTER
REF: Teletype bulletin 172, TM-11-2223

GENE RAL

Due to the wvaricus field changes that have been made in the
Model 14 it is impossible to put down in a few words a true
plcture of the electrical circuits. A good breakdown of all
circuits can be found in TM~11-2223, para 108, under the
heading of circuit analysis. This paragraph refers to figures
which will show the various ways that the circuits 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

in at spring and button contact #12, to the series-parallel
switch (right for series, left for parallel), to the selector
magnets, (92 ohms each, a 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 coid 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 e o e e M M R M WA Wl S M e Eh W ® G 4 W Em M M S e W @ e G e W W M

NOTES:

page 2




?UBJIGT: MAJOR UNITS OF THE MODEL 14

-

REP: Teletype bulletin 172,
1. Base

2, Typing reperioratodr unit,

3. Motor unit,

4, Cover,

REMOVING IHE COVER

1. As no control levers extend through the front of the
cover, the covar is easily replaced by holding directly
over the typing reparforator and lowering straight down.,

1. Remove the two knurled thumbscrews and lift typing
reperforator unit from the two locating pins in right
front and left rear corners of the base plate. Some
machings do not have these thumbacrews, but anytime you
are moving, handling, or operating in rough weather it
is a very good idea to have these thumbscrews mounted
to protect the machine from falling from the base unit,

1, Place right hole in unit over right lecating pin.
Swing reperforator unit clockwise against elecfrical
spring and button contacts until left hand locating pin
is allowed to enter its associated hole in left side
reperforator unit, Replace thumbcrews,

2. Always rotate motor by hand to ascertain there is no
bind in the machine.

ROTATION OF MOTOR BY HAND IS A MUST AFTER EVERY ADJUSTMENT
OR CONNECTION OF TYPING REPERFORATOR UNIT T0 THE BASE.

RO'ms H 4 ‘
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FELT WASHER e STEEL DISCS
MAIN SHAFT
SIXTH CAM
SELECTOR CAM SLEEVE ‘
‘ CAM ARM
FELT WASHER . S 1L _
‘ , T
SELECTOR CAM GLUTCH SFRING STEEL DISCS
f=——— CLUTCH THROWOUT LEVER
DRIVING MEMBER
DRIVEN MEMBER C TR ¥
MAIN SHAFT CLUTCH SPRING - STOP ARM
MAIN BAIL GAM
| PUNGH ARM CAM
MAIN BAIL CAM SPRING S ‘
STEEL DISC — A
; 7/ af | )
FELT WASHER ’%Eo( WORM GEAR
— BN
KEYBOARD SPIRAL GEAR

FIGURE (3

MAN SHAFT
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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 sleeve.

SLEEVE ON THE MAIN SHAFT

1. Selector cam sleeve assembly.

2. Main bail cam, punch arm cam, and driven member of th#é whin
shaft clutch.

Note: Power for the operation of this machine

originate from cams and gears on the main sHaft
and springs throughout the machine.

page 7




T

SUBJEC” " SELECTOR UNIT

REF : ~ _.letype bulletin 172, page 5, para B, fig 17 & 18.
There are fiy~ {3) parts common to both the marking and
spacing trais - parts,

Riding the

ARMATURE CAM is the point

ARMATURE LEVER. This in turm is fastened to the
ARMATURE Which is forced against the

SELECTOR MAGNETS For every impulse (except the start impulse)
of every .charactor. The position of the
armature lever determines also the
position of the

SELECTOR ARM.

ARMATURE CAM
ARMATURE LEVER
ARMATURE
SELECTOR MAGNETS
SBLECTOR ARM

o= an @ o e e e Em B @ O e @ @ m o e S O e D e @ e e ™ e e =™ @ e w -

NOTES ¢
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LOGKING LEVER SPRING

Pace Y

LOCKING CAM

LOCKING LEVER ARMATURE EXTENSION
SWORD ARMS - LOCKING WEDGE
SWORC:

COOE BAR - ‘T LEVER

FIGURE 16

SELECTOR ARM PIVOT “A"
SELECTOR ARM SPRING

SELECTOR MAGNET — STOP POSTS
ARMATURE SWORD

ARMATURE EXTENSION
ARMATURE CAM

SELECTOR CAM

TRIP LATGH -~

THUMB SCREW ~—-

FIGURE 17

INDEX ARM

STOP LEVER

SELECTOR LEVER

BELL CRANK

-~ TRIP LATCH PLUNGER

STOP ARM-—--

SELECTOR LEVERS

SELECTOR CAM SLEEVE -reounco

TRIP-OFF SCREW
TAPE FEED-OUT LEVER
- SELECTOR MAGNET

e . ARMATURE

- MAIN SHAFT




SUBJECT: SELECTOR UNIT

REF: Teletype bulletin 172, page 5, para B, fir 17 & 18

For a marking impulse the
ARMATURE CAM forces the

ARMATURE LEVER to the RIGHT which places the
ARMATURE . against the

SELECTOR MAGNETS where it is held by magnetic attraction.
This movement places tension of the

SELECTOR ARM SPRING which pulls the
SELECTOR ARM to the kight into the path of the

right arm of the

SWORD, causing the point of the sword to move to the left,
As the sword is forced forward by the selector
lever spring, it strikes the left arm of the

N LEVER causing its point and the associated

CODE BAR to move to the RIGHT FOR_A MARK.

ARMATURE CAM *
ARMATURE LEVER

ARMATURE

SELECTOR MAGNETS

SELECTOR ARM SPRING

SELECTOR ARM

SWORD

"T" LEVER

CODE BAR

® @ @ @ B W B e N R M N e B @ W e S Wwee e P e e e e " e e % ® ® " e o
Noms3 N AR, R A A B o WK a3 oo

D N et o s PR DN AT e
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SUBJECT: SELECTOR UNIT
REE: eletype bulletin 172, page 5, para B, fig 17 & 18
For a spacisz impulse the

ARMATURE CAM forcesthe

ARMATURE LEVER to the right which places the

ABMATURE against the

SELECTOR MAGNETS and also piits temnsion on the

ARMATURE SPRING., As the armature cam passes the point of
the armature lever, this spring pulls
the armature lever to the left which
causes the

SELECTOR ARM OPERATING SCREW to ride against the

(; SELECTOR ARM, moving it to the left into the path of the
left arm of the selected

SWORD causing the point of the sword te move to the right.
As the sword is forced ferward by the selector lever
spring, it strikes the right arm of the

"1" LEVER «causing its point and the associated

CODE ®AR to move LEFT FOR_A SFACE.

ARMATURE CAM

ARMATURE LIVER

ARMATURE

SELECT#X MAGNETS

ARMATURE SPRING

SELECTOR ARM OPERATENG SCREW
SELECTQR ARM

SWORDS

" IEVER

COBE BAR

w em e em am @ mm am ea  em  ep e oo o e en  mm mew oo an G w0 M mm  ap a0 Gp  wm e e M am e me

NOTES:
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SELECTOR ARM STOP DETENT SPRING

STOP DETENT

LOCKING WEDGE %

SELECTOR ARM SPRING LOCKING LEVER

LOCKING CAM LOCKING LEVER SPRING

FIGURE 19

MAIN BAIL SPRING
FRICTION CLUTCH
SELECTOR CAM SLEEVE

CODE BAR

STRIPPER PLATE ———_]
MAIN BAIL ——

o
l‘MAIN BAIL PLUNGER SIXTH CAM
ﬁ ORIVING MEMBER
I % DRIVEN MEMBER
3
e CLUTCH THROWOUT LEVER
g CLUTCH SPRING
§ MAIN BAIL CAM
MAIN BAIL CAM CLUTCH SPRING
STEEL DISC
-- FELT WASHER
’////// 7))
\\\\ WORM GEAR
N
MAIN BAIL ADJUSTING SCREW i
MAIN BAIL BELL CRANK ‘MAIN SHAFT
/ MAIN BAIL BELL CRANK ROLLER
/
L MAIN BAIL LEVER
FIGURE 20
PULL BAR GUIDE - - ———omm— — e - - GODE BAR
COUE BAR LOGKING LEVER —-
CODE BAR BELL CRANK =~ ——— LOCKING LEVER SPRING
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SUBJECT :
REFERENCE : Teletype Bulletin 172, Page 6, Fig 20

to turn, the

MAIN BAIL SPRING pulls the

PRINTING

When the Main Shaft Clutch Driven Member becomes engaged and starts

MAIN BAIL LEVER up, which moves the

MAIN BAIL PLUNGER up, on top of which is mounted the

MAIN BAIL, This engages the selected
PULL BAR Which is geared at the bottom to a
TYPE BAR. When the PULL BAR is pulled up by the MAIN BAIL the TYPE

MAIN BAIL SPRING
MAIN BAIL LEVER
MAIN BAIL PLUNGER
MAIN BAIL

PULL BAR

TYPE BAR

----- PR P LR R R YL LR P PY YL Y R PR PR R PR PR PR R R P R R Y R R PR R R R Y Y R Y Yy ¥y Yy

PULL BARS ON THE MODEL 14

plate.

BAR moved toward the PLATEN. Whén ' thé TYPE BAR :is within
approximately one inch of the PLATEN, 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 .
Momentum carries the TYPE BAR the remaining distance.

RIGHT SIDE towaxd 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 Puli Bar
"s" Pull Bar

The FIRST THREE Pull Bars on either side are NOT stripped by the stripper
This allows a more definite action on these Pull Bars.

Page 13



SUBJECT: SELECTION FOR PUNCHING

REFERENCE : Teletyﬁé'ﬁﬁlletin 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 Bell Cranks. This train imparts
motion down to the Selectsr 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. When the Selector Fingers are moved to the extreme LEFT, they
are positioned for a SPACE. ( NO PERFORATION )

2. When the Selec&or Fingera are moved slightly LEFT, they are
ﬁpolixionod fo; a MARK ( PERFORATION OCCURS )

3. When thc Selcctor Fingerl are to the extrems RIGHT, they are
in their normal STOP position.

POSITIONING THE CODE BAR 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
COUNTER-CLOCKWISE direction when they are returned to their normal
stop position.

1. When  the Code Bars are to the RIGHT (MARKING), they limit the
" GLOCKWISE rotation of the Code Bar Bell Cranks, allowing only & ... ...
.. 8light CLOCKWISE rotation until the rear are of the Bell Crank
is blocked by the RIGHT FRONT 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 FIRST STEP ON THE REAR
ARM OF THE BELL CRANK IS BLOCKED by the RIGHT FRONT END OF THE
CODE BARS.

Page 14




SUBJECY: SELECTION FOR PUNCHING

REF : Teletype bulletin 172, page 6, last paragraph

Thé train ig the same whether positioning for a mark or a space.
As the main bail starts its upward movement, the

CODE- BAR LOCKING LEVER enters the code bsars, allowing the

CODE BAR BELL CRANES tou rotate clockwise, allowing the

VERTICAL LEVERS to rotate clockwise, (viewed from the right),
allowing the
VERTICAL LEVER BELL CRANKS to votate counisr-clockwise, (viewed
from the right), a;é“axng the
PUNCH BELL CRANKS to rotate clockwise (viewed from the front),
from the power of the
PUNCH BELL CRANK SPRINGS. This movement will cause the

SELECTOR FINGERS t# move to the left, positioning either for
a mark of a space.

NOTE: The punch bell crank springs are extending power in TWO
directions in this train of parts.

CODE BAR LOCKING LEVER Train of parts to return the
CODE BAR BELIL. CRANKRS SELECTOR FINGERS to their
VERTICAL LEVERS normal stop position. (resetting)
VERTICAL LEVER BELL CRANKS

PUNCH BELYL CRANKS CODE. BAR LOUKING LEVER

PUNCH BELL CRANK EPRINGS CODE BAR £ELL CRANKS {counter-
SELECTOR FINGERS : ciockwise)

VERTICAL LEVERS “(counter-clockwise)
VERTICAL 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 position of the code bars

POWER to position the selector fingers: PUNCH BELL CRANK SPRINGS
POWER to reset the SELECTOR FINGERS: MAIN BAILCAM

m e e e @ om e w  wm ae ws a0 e e s  we e P e e  mm e My e Gn  om  an  wx M0 e a8 0N ke ue  4s 0w
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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 o

PUNCH. ARM CAM, the roller moves  the

PUNCH_ARM ‘C‘ASTING ‘to the right. Attached to the casting is the

‘PUNCH BAIL LINK, which in turn moves the upper rlght end of. the

EBNCH 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 o : SR
PUNCH PINS up forcing them to perEOrate the tape

PUNCH ARM CAM
- " 'PUNCH ARM CAM ROLLER.
(; . PUNCH ARM CASTING
. | PUNCH BAIL LINK
PUNCH BAIL
PUNCH SELECTOR FINGERS |
PUNCH PINS :

page 17 =




PUNCH BAIL —

CODE BAR BELL CRANK

STRIPPER PIN "MAIN SHAFT
DIE PLATE PUNCH ARM GAM
TAPE FEEDR
FEED PAWL — ] PUNCH BAIL LINK
PUNCH ——

PUNCH ENGAGING PUNCH ARM CASTING
PROJECT:ION

UPSTOP SCREW

PUNCH BELL CRANK SPRING

PUNCH SELECTOR FINGER i PUNCH BELL CRANK
\ FIGURE 22
FEED ROLL , FEED ROLL DETENT 3
TAPE TENSION LEVER TILT SCREWS
0 O
ECCENTRIC BUSHING 0 FRONT PIVOT BEARING
@
FIGURE 23
RIBBON FEED PAWL - RIBBON CHECK PAWL

RIBBON SPOOL SHAFT

R'BBON FEED RATCHET
RIBBON FEED SHAF ————
RIBBON FEE - LEVER

RIBBON SPOOL

RIBBON FEED LEVER SP: ING

MAIN BAIL PLUNGER




SUBJECT: TAPE SPACING
REF: Teletype bulletin 172, page 7.

Tape spacing takes place after tape perforation is

accomplished. MHowever spacing is set-up during tape perforation.
Tension is appiied to the punch arm casting spring when the punch
arm-casting moves to the right during perforation. The punch baik
has the tape feed pawl connected to its left end and when the
punch bail rotates clockwise to perforate it also moves the tape
feed pawl up so that it overtravels a tooth on the tape feed xroll.
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, rotating .the

PUNCH BAIL counter=-clockwise pulling down on the

FEED PAWL which rotates the

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 ARM CASTING SPRING
PUNCH ARM 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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SHIFT BELL CRANK

PLATEN SHIFT SPRING

FIGURES PULL BAR
SHIFT LEVER

PLATEN SHAFT

PLATEN BLOCK

. FIGURE 87
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SUBJECT;: SHIFT

REF: Teletype bulletin 172, page 8,

To shift from letters to figures position the

MAIN BAIL in the upward movement picks up and moves the selected

FIGURES PULL BAR up., At the lower end of the figures
pull bar is the figures pull bar toe
which engages and rotates the
SHIFT LEVER counter-clockwise. This rotation of the shift
lever moves the left end of the shift lever clear
of the lower exfension of the shift bell crank. The N
PLATEN SHIFT SPRING then expands and provides the power to move the

PLATEN SHAFT forward. Riding in the platen shaft is the *

PLATEN which is carried FORWARD into the figures position, "~
Printing takes place on the front side of the tape.

MAIN BAIL

FIGURES PULL BAR
SHIFT LEVER

PLATEN SHIFT SPRING
PLATEN SHAFT
PLATEN

NOTES :
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SUBJECT: UNSHIFT
REF; Teletype bulletin 172, page 8.
To unshift {rom figures to letters position, the
MAIN BALL in 1o upward md#ement picks up and moves the selected
LETTERS PULL BAR up. At the lower end of the letters pull bar

- 1s a toe which engages and rotates the
SHIFT ROCKER LEVER clockwise, The right end of the shift rocker

lever moves the
SHIFT ROCKER ARM rear extension 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
EIFT BELL CRANK to the rear. The shift bell crank is fastened
‘to the e
PLATEN SHAFT and pulls {t to the rear. Mounted on the platen
shaft is a block which carries the
PLATEN The platen shaft and platen moves to the ‘rear against
the tension of the platen shift spring and printing .
“will appear on the rear .half of the tape. <:3

NOTE: ~Wh¢n the shift bell crank has been moved to the extreme
rear position, it is held there by the shoulder on the
shift lever

-MAIN BAIL

LETTERS PULL BAR

SHIFT ROCKER LEVER Lo
SHIFT ROCKER ARM

AHTIFT ROCRER

UHIT BELL CRANK

LATEN SHAFT

PLATEN

B B o® B FEOWE WK e @ B B M B W W W e W W OB B W O m W m W & W ® . W %

NOTES ¢
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SELL PULL BAR

GONG \
BELL HAMMER ’
BELL PULL BAR

BELL KAMMER SPRNG
-~ ECCENTRIC SCREW

°S” PULL BAR
PULL BAR LOCKOUT LEVER
LOCKOUY LEVER ARM

FIGURE 28
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SUBJECT: SIGNAL BELL
REF: Teletype bulletin 172, page 8,

Some units of the Model 14 are designed to ring the signal bell
when in the figures position and the letter "S" (l«3==) is selected.

When in the figures position, the pull bar lockout lever are (which
is a lower extension of the shift rocker), is to the rear and
rotates the pull bar lockout lever counter-c¢lockwise. This moves
the rear pull bar lockout ‘lever roller into engagement with the

"S" pull bar and cams the bottom of the pull bar toward the rear,
preventing the "S" pull bar from eatering the code bars, thereby
preventing "S" from printing in the figures position,

As the
MAIN BAIL moves up, it picks up the selected

BELL PULL BAR and moves it up, On the lower end of the bell pull
bar is a toe extending toward the rear which engages

the f:}

BELL HAMMER ECCENTRIC SCREW and moves it up and carries with it the

BELL HAMMER ringing the

SICNAL BELL.

MAIN BAIL

BELL PULL BAR

BELL HAMMER ECCENTRIC SCREW
BELL HAMMER

SIGNAL BELL

-------------------------- U I B O 2 T R R R )
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380N REVERSE PAWL
7@anN REVERSE BAIL

RIBBON REVERSE LEVER
RIBBON SPOOL. SHAFT

SHAFT ARM

RIBBON REVERSE ARM-— BEVEL GEAR
BEVEL GEAR EYELET
RIBBON FEED SHAFT RIBBON - RIBBON REVERSE ARM

FIGURE 26




SUBJECT: RIBBON FEED
REF: Teletype bulletin 172, page 7.

During the downward movement of the

MAIN BAIL PLUNGER the

RIBBON FEED LEVER ROLLER moves from the low to the high

sy

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 engages a tooth on the

RIBBON FEED RATCHET and trotates it forward,

The

RIBBON FEED SHAFT runs through the center of the ratchet
and turns with the ratchet. Mounted on
each end of the ribbon feed shaft are ~:’

RIBBON FEED SHAFT BEVEL GEARS which in turn mesh with

RIBBON SPOOL SHAFT BEVEL GEARS, These rotate a
RIBBON SPOOL SHAFT which in turn moves either the right of left

RIBBON SPOOL. Only one of the ribbon spool shafts rotate

at a time.

MAIN BAIL PLUNGER

RIBBON FEED LEVER ROLLER
RIBBON FEED LEVER

RIBBON FEED PAWL

RIBBON FEED RATCHET

RIBBON FEED SHAFT

RIBBON FEED SHAFT BEVEL GEAR
RIBBON SPOOL SHAFT BRVEL GEAR
RIBBON SPOOL SHAFT

RIBBON SPOOL

NOTES
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RIBBON FEED SHAFT

FIGURE 23




SUBJECT: - RIBBON REVERSE
REF : Teletype bulletin 172, page 8.
Ribbon reverse action stems from two directions. 1In one, the

-RIBBON EYELET catches the slot of the

-RIBBON REVERSE ARM and moves it down. This moves the ;

S———

RIBBON REVERSE ARM SHAFT. Connected to the rear of the ribbon
reversedrm shaft is the

RIBBON 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. 3

RIBBON EYELET , g
RIBBON REVERSE ARM ‘ ;
RIBBON REVERSE ARM SHAFT
RIBBON REVERSE SHAFT ARM
'RIBBON - REVERSE PAWL LINK
RIBBON REVERSE PAWL

RIBBON REVERSE BAIL

The other movement starts with the

RIBBON REVERSE BAIL moving down 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 other to dis-engage. This reverses
the ribbon feeding.

RIBBON 'REVERSE BAIL
RIBBON REVERSE PAWL
RIBBON REVERSE LEVER
RIBBON FEED SHAFT
BEVEL GEAR
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SUBJECT: TELETYPE PANEL TT-23/80

ref: Nav8hips 91103
Wiring diagram, page 170 of this study guide
Wiring diagram, page 171 of this study guide

The teletype panel TT-23/SG is intended for general ship-
board use to facilitate the interconnection and transfere
of teletype equipment with various radio adaptors such as
frequency shift keyers, converters, tone modulation term-
inal equipment, etc.

The panel has the following charascteristics.

a. There are six charnels, each comprising a loonirg
circuit of two looping jacks, one set jack, a rheostat for
adjustiing line current and toggle switch for selecting
either local or éxtermal source @f line current,

be There 13 a meter and a rotany selector switch for
measurirg line current in any channel.

ce There are six miscellaneous jacks to which may be
connected any telstype equipment not regularly assigned
to a channel.’

de There is a connection bloék mounted inside the cabinet
to which all teletype equipment, radio adapters and local
current connections are terminated.

Basie circuit design

a., The teletype panel TT=23/3G contains sixMloopi g" cir-
cuits. The word looping is intended to indicate the manner
in which the Jacks are connected in series with the tele-
type equipment snd radio adapters thus forming a complete
loop as shown in the basic looping circuit diargam (page 170

be The looping jacks on the frant panel are the standard
type 49560 phone jacks, With the jumper connection as showr
the tip and sleeve springs are shorted thru the spring
contacts thus providing eircuit continuity thru each jack.
Insertion of a patchcord plug in either jack opens up the
spring contacts and allows another equipment to be connected
in the series circuit,

The set jack incorporates a double pole-@oudble throw switch,
When no plug is inserted in the jack, it functions the same
as the looping jacks, however, by inserting a plug in the set
Jack, the sleeve and tip of the plug are connected to term-
inals 3 and 4 (series) respectively of the connection 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. he
switching action of the set jack is shown on set jack
diagrems (page 171).




¢. It may now be clearly seen that if it is desired to
transfere a teletype from one channel to any other channel,
all that is required is to patch the teletype equipment from
its corresponding set jack to_one of the two locping jacks
in the channel to be used. I 1t 1s preferred that the tele
type wired in this channel should not operate, simply inserti
a dummy plug (supplied with the panel) in the set jack.

de Any teletype connected to terminals % and 6 (series) of
the connection block may be patched from the miscellaneous
Jack to a looping jack of any desired channel,

6, Alcso included in each looping channel is a battery sel-
ector switch by which either local or external line current
can be selected, a rheostat for adjusting line currentm and

a meter srhrunt resistor. Provisions are made to comnect a
local source of 120V DC across terminals 7 and 9 (series).
These connections are parallel across the corresponding term-
inals of each crannel by means of 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 in sach channel.
By having identical meter shunt resistors in each channel
the meter may be switched to any channel without 1nteruptlng
the teletype signal.

g. Another desirable feature of the teletype panel TT-23/S3
is the provision for testing teletype equimment, In those
instances where signal distortion test equipment is availabic
it may be permanenily connected into one channel similarly
to that of a frequency shift converter or keyer, Any tele-
typewriter termination in this patch panel or an adjecent
panel may be patched into this test circult.
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type pandl TT-23/8BG 1s designed for fastening to
bulkheads by means of the 1/% inch mounting holes in the
back of the cabinet. C&ble. entry holss mey be made on the
top and the upper 8 inches of both sidea,

Connection of Cables.

e. All cables cosing into the pansel are terminated om the
terninal block. All teletype squipment desired to be in a
looping circuit shonld be comnected to the 3 and & (series)
lugs, Other miscellsnecus taletype equiment may be conn-
ected to the 5 and 6 (series) lugs. .

be All radio adapters, such as froquency shift keyers

converters and tone ulated tezningl equipnment ahoul&

g; gonne;tod toc the 1 end 8 (series) lugs except FSA and
=32=-CGRY,

ce Careful cansideretion should be given to which telee
type equipment are comnected with the various looping cir-
cuits., If the most used combinetions of radio edaptors
and teletype equipment can be determained, and then be.
connected accordingly, cansiderable patching cen de elim-
ineted during operation.

d. The lccal source of line current, 120V DC shoudd be
connected to terminals 7 and 9 (series) which are parallel
across the panel for each channel. A 1000 ohm fixed res-
istor 1s inserted in a leg of each toggle switch to serve
to 1limit line current to a maximum of approximately 100 Ma.
The local line current supplied to the penel should be
routed thru a power distribution panel to provide for on=
off control,

e, The lugs on the terminal block of the patch panel
TT-23/8G are numbered from 10 to 69. The first digit ind-
icates to which chennel the lug belongs. The second digit
indicates 2 particular terminal in that channel. Terminal
lug numbers 10,20,30,40,50 and 60 are spares, one spare
terminal for each channel. Lug terminal 44 could indicate
that it belongs to channel number four end is the positive
terminal four,where a teletype would normally be sozntcted,
Terminal 61 would indicate that the lug belongs to channel
six and 1s the negetive tervinal number one, where a radio
adaptor would normally be connected. _




Ke%ho& of Use.

8. Tum all {pe currsnt rheostats counter-clockwise to
sllow passags of mindous current.

3oLenal idne overent supply st dl stributian pansl
{grean i3 Jﬁ%&ﬁ? iight on teletype panel onj.

8y AT Asgired dnletypes egeipment ig wired in the same
looping chennel as the redio adaptor being used, nc patchcer
is required,

d. If the redio adsntor suppllies its own lins current, flic!
toggle of bettery gelector switch down to "IXT" curren
position, If nok supplied, flick switch to "LOCAL" current
positicrn,

8, Turn meter selacter switeh to desired channel and
ad just corresponding line current to 60 MA,

f» If the desired teletype 1s not wired in the same lcoping
channel as the radio adaptor being used, insert one end of

a moulded patchcard (supplied with panei) in the proper set
seck amd the cthar end in either one of the two looping jaci
in the desired channel, The teletype originally in this
channel may be made ipoperative Ly inger¢ing a dummy plug

in the set jack, or it mey be patched to the looplng Jacks
of another channel in the same anner as described above,
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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.

PCWER

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 :




HOOK WPS

Nol

A, Two model 19's connected in simplex.

. Both 19's in line one,

C. ©Station "AY %o furnish line current.
NOTE: Unless otherwise directed you are to use the
"A¥'block when furnishing line current for line 1 and
the "AG" Block when furnishing line current for line 2,

STATIONTAY STATION "RM
A f—

AF %ﬂ {Fﬂq——i—él (&ﬁl | l
~Q C y 0—0 O y { C ] — O
D o ¢ « L _0 _u D o o e o o o

- /;//, l - i // -

- - - 1

—+@: E ¢7c¢g7¢ - o o E ®o o © © o o

1. Jumper negetive side of the AF block to El1 at Station "AY,
2. Jumper E2 at Station "AM to Bl at Station "B".

e 3. Jumper E2 at 3tation "B" to positive side of AF at

€0 Stetion.
L,  Jumper ©Y %to E5 at both stations.

No2

Ae Model 19 and Model 14 connected in simplex,
B. Model 19 furnish fine current.

C. Use Local Test Line.

STATTON "M , STATION"B"

E © 0 0 & 2—> - 8 — 028 -— 029"
7 s

+ 23B A2l B

N

— 258

l. Remove jumper between E5 and E6.
2. Jumper Ef at Station A negative "8 at Station B.
3. Jumper ES5 o Pocsitive 29 at Station Be




Noe3
Le

C.

A .

C.

12.

HOOK UPS

Two model 19's connected in duplex,
Transmitting station to furnish line current for his

loop.
Do Not use the """ and "E'" blocks in this hook~up.

STATION "A" ST/TION "B"
Co | — ¢‘
N s O o (O O
-0
+o

Jumper Negstiwve AF to Cl at Station "Ar,

Jumper C2 to C5 at Station "4'.

Jumper C6 at Station A to C3 at Station B.

Jumper C4 at Station B to Positive :F at Station A.
Jumper Negative AF to Cl at Station B.

Jumper C2 to C5 st Station B.

Jumper Cé at Station B to €3 at Station A.

Jumper Cht at Station A to Pesitive AF at Station B.

L

Two Model 19's connected in duplex.

Transmitting station to furnish line current for his
loop.

Use D and E Blocks as possible.

STATION w/n §IfTION "pN"
TMC e T
Cc g_-£ o} Bl L l -0 C l i ,
D o o o o o o D o o o o o o
—+o0
E o o o o o o ' F o o o o o o

Junpar Negstive AF to El Station A.

Jumper DY to Cl Station A,

Jumper Uz tn CF Station A.

JTujper TH to L6 Station A.

Jumper legativa AF to Cl Station RB.

Jumper C2 to C5 Station B,

Jumper C6& Station B to C3 Station A.

Jumper CL Station A to Positive A¥ Station B.
Jumper . Positive AF Station A to E2 Station B.
Jumper E2 Station A to El1 Station 3.

Juniper D5 to C3 Station B.

Jumper D6 to C4% Station B.




SMJECH  FINDING THE STMPTOM

In the field when you are called to repair a machiney; usually
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 systematic check list of steps to be taken
in searching for a symptom, There are many different systems
that eould be used to locat= the trouble symptoms and if you

already have your omn csystem it is fime to use it, but if

you do naot have a good systém that you are completely accust-
omed to ; we recommend the follwoing one, If you do have your
éwn, see if there are any points that would help you, we
beleive that bt congleting this check list carefully, all
troubics (except rarely intérmittent ones) will have given

a noticeable symptum,

NOW IS THE TIIE FOR ALL GOOﬁ MEN TO COME TO THE AID OF THEIR PARTY,MMM
RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY.ZYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY
THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG'S BACK 1 23 4 56789

The above test tape shows all the letters of the alphabet, plus
all ‘the nvmerals and is 73 characters long. The 73ré& lstbep

. should pile up on the 72nd ohe. We suggest you have a tape

similar to this one prepared to use before you start trouble
shooting,
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~ - ISOLATING TROUBLES

1‘

Malfunction of one train of parts only
a. Start with source of power and check through train.

Malfunction of more than one train of parts
a. Check all parts common to traimns that are malfunctioning.

Machine runs closed '

a. Manually depress selector armature extension
(1) if machine runs open, the trouble is electrical
(2) if machine runs closed, the trouble is mechanical

Machine runs open.
a. Manually depress selector armature against magnet cores
(1) if machine runs open trouble 1s mechanical
(2) 1f 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 ICJ and take
current reading on line, bias, magnet and
shunt circuits
After determining what circuit or citcuits are male~
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 takdng voltage readings at ‘
appropriate 20, 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 continue
voltage checks until you have found the trouble.

Electrical trouble, DC - determine whether the trouble is
above or below by taking reading at 24 & 25. 1If source
voltage is read at this point, the trouble is above the

table and continue 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.



