REF ID:A522304

SIGRAL CORPS LABORATOR RS
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’ February 14, 1933
DESCHIPTION AND OPERATING INSTRUCTIONS
JOR
CONVERTER, TYPE M-134

I, EEFERENCES:
a8, FPhotogrephs (Pgs. 1 to 8 inclusive), attached.
b. Wirng Diagrem (ES-B.1177.A), attached.
c. Disc Wiring (FS-A-1178-4), attached,
. d. Disc Pin Arrangement (ES-A-1179-4), attached.
e. Taps Transmitter WM rng (ES-4-1180-4), attached.
f. Schematic Diasgrem (®-A-1181-4), attached.

. II. DXESCRIPTION:

The converter, type M-134, is a highly portatie unit complets within
itself for the performanse of the various functioms reqired, The wight
of the complete unit (without batteries) is approximately 22 1bs. and the
dimensions are approximtely 12% leng, 11" wide, and 9% high, The unit
consiste of an assembly of certain interrelated devioeg which are dsscrided
individually hereinafter. Ain alumimum cover is furnished to protest the
operating elements from dust and injury, BMMnding posts are provided for
connection to an B.volt battery.

IIX. DETAILED DESCERIPTION:
&, EKeyboard,

Reference Yigs, 1, 5, 8, and drewing XS-A-1181.A. The ksyboard
is a conventional typewriter Imyboard arrangement with the exmseptien hat
all characters, other than the twmnty-six letters of the alphabet, have
been removed, The keybars are equipped with contact jaws positiensd adbove 3
pertinent contagt reeds., These dstails are shown in 1, Fig. 8. Depressien
‘ of a given kny serves to close the pertaining contast jaws and reed in a

circuit from omne battery YWnding post, to the drum or dise, thru the diee
to a lamp, thru the lamp return o btattery. The relatienship of the disc
will be described more fully hereimfter., Upon releasing the key a {rigzer

.,, latch 18 operated by the upmard motien of the keybar, This trigger latch
sorves to close momentarily two sets eof contacts and upon a further elesvation
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of the Xeybar to open thege two sets of contacts, To summmrisze, the two
sets of contacts are closed memenftarily dnring the retarn of a given kay
to the nomal positien after having deen dspressed. These contacts, knowm
~as the tape steppiag contasts are chowm as detail 1, Fig, 5. They serve
two purposes, i.e,, to step forward the tap Wy energisiag the tape stepp-
ing magnet, and at the smme time to short circuit the &sc trensmitter and
tape tranmsi tter coxtastt. From a oiroutt standpeint all keydars are in
common electrically, are conmeatsd to megative Battery, and are insmlated
from the freme of the umit, Thie feature should be borme in miad whenever,
for any reason, the various circults ar deing tested to clear troulle.

It will be necessary that the key contacts and the taps stepping
contacts be inspected as ocomasien warrants, The ey contacts are of the
solf-wiping type and should require Wat 1ittle attention. The tape stepp-
ing contasts, however, may require an occasiom) dleaning due to the fact
that upon operation thess contacts maks and bresk a current of adsut four
amperes in a circuit containing appreciable indmotance, A 2-am f condenser
is commsoted across ths contacts and serves to dissipate the indnctive spark
tat the minor resul tant spark may in time pit or mar the contacts and hence
these contacts should de cleaned and mished occasionally. A dental file
and burnishing tool may bde used for the purpose. .

Xexboard Joek Nechanim.

Msforence Yig, 5 and drewing EA118leh. The byboa.m lock mech-
anism functions to prevent the depressicn of any kxey on the kayboard duriag
the time {he motor 1s emergised. As will be noted on drawing SC.4-1181-4A,
the Jeyboard locking magnet 1o in parallel wi th the motor and hence the mag-
net and motor are energised or deenergized simultaneocusly. The magmt is
showmn as dtail 2, Fig. 8, and details 3 and 4 are the leck-cut bar and the
universal bar, respsetively, The magnet amafture is connected bty & drag
1ink to the lock-out bar., Wi th the magnst arma tare in the normal or de-
‘enexgized position, the universal bar is free and hence any ksy may be de-
Prossed, Upon the magmet a mature being energized and moviag foyward, the
lock-out dar 18 likewise moved Ly means of the drsg link into a positien
where & member of the lock-out dar interferss with the depreasion of the
universal bar and hense with the depression of any ey on the ksyboard. The
¥eyboad locking mechani sn shoul 4 not roqun any particnlar attention other
than an oceacional oiling of the lock-out bar within the guides,

S&. Motorp. -

Reforense Fig. 6, drawing ES-B-1177-A, and drawing R5-A-1181-A,
A suall d-c motor, acting thru a proper trangmission, 4s used as the prime
mover for rotating ths diec, This motor is manufactured by the Boding Co,
and rated as 6-volt, d-c slmnt wound, 1/200 hp, type ¥, 2000 rpm. Actoally
the motor 18 ene rgized from an 8-volt source and the rpa 1s somewhat below
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2000, dependsnt upon the load, The motor is started and stopped automati-
cally under the action of the contraol relay, the relay fanc tioning to make
and break the circuit betwsen the mWmttery and the motor., Under load the
motor takee approximately S amperes. Because of this relatiwely high cun
rent value, the start-.stop contacts on the relay are smnted by a 2-zm ¢
condenser with a view to redncing the arcing to a minimum, tms Protecting
the contacts, Failure of the motor to function will usually be treced to
dirty relay contacts or maladjustment of thege contacts reather than to any
particunlar trouble within the motor proper. Bowever, dependent upon umge
it may be necessary upon occasion to clean the motor commmtator, inasmch
as in a low wltage gystem of this type contact resistance is of importance
and chould be kept as low as practicadble., These gsmme cemments as regards
contact resistance are applicatie throughout the elements of the conwrter,

4. Irangmission.

Reference Fig, 3, drawing ES-B=1177-4, and drawing IS.A-118l-4A.

. The trensmission camprises the meang for tranmmitting the rotary motionm of
the motor shaft to the digc intemi ttently. The motor shaft ig connected
to an suxiliary drive shaft thra two bevel gears the ratio of which 1g 1 to
1, The auxiliary drive shaft is equipped with a positive clutch which func-
tions to engage or disencege the aurtliary drive chaft from a hollow slesved
worm carried on the shaft, The clutch is desoribed in detail hereinafter,
The worm is meched into & worm wheel the ratlo being 44 to 1, that 1s 44
revolutione of the womn performe 1 revolution of the worm wheel, The worm
wheel is attached to a dhaft which serves to drive the diss. The varieuns
shafts descrided above are provided with ball bearings and hence should
operate eatisfactorily with 11ttle or no attention,

The members shich control the clutch action may be obsorved Ny
reference to Flg, 3. The clutch disengaging magnet, referred to herein-
after and on the drawings as the stop mgnet, is showii/detail 1, Pig, 3.
Suffice it to state that this magnst is energized whonsver electrical cone
timity is established through the diesc trensmitter and the tape trensmit-
ter. Such a circult 1s indicated on drawing ES-A.1181-A, from negative
battery to the stop magnet, thra the stop meagnet to #1 contact of the dise
tranemitter, thru the disc transmitter and the taps trenmmitter (at the
"time of colncidence between the pin contacts of the diee trancmitter and
the tape contacts of the tape transmitter) to contast #5 and thence return
to battery. The stop magnet is provided with an amatare, detall 2, which
serves to raise pawl 3 from nomal position. In normal position the pewl
i1s clear of the ratchet wheel, 5, tut in the raised pocition the pawl is
presented before the toothed surfaces of the ratchet wheel and interfores
with the movement thersof. The ratchet wheel ig attached to the disec shaft.

-3
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Hence it will be seen that clockwige motion of the ratchet whsel, with the
pavl in raiged position, tends to perform two functions; namely, to thrust
the pawl to the left, and to stop the ratchet wheel, The pawl is mounted

on a slide bar, 4, vhich permits of the pawl being thrust to the left for

a certain distance. The slide bdar is in turn yoked to the Ariving side of
the positive clutch indicated at 6. A4ccordingly, motion of the slids bar

to the left disengages the driving side of the clutch (keyed to the auxil-
{ary. driving chaft) from the driven side of the clutch (attached to the wormm
which in 'axm is meshed with the worm wheel driving the disec and the ratchet
" whsel), Upon the subsequent release of the stop magnet, the pawl 4s with.
drawn, the slide bar is returned to nermal by spring action whichalso en-
2ages the clutch, and the ratchet and disc are frees to move forward under
motor drive, Thie design of clutch action has certain very definite advant-
ages becmuse it pemits of the use of a emall stop magnet with 1ight amature.
The amature acts as a trigzer tut is not required to perform the appreciaille
work of disengaging the clutch. Hence the mugnet action is very fast, On
the other hand the insrtia of the motor amatuye amd disc is utilized to ac-
complish the actual work of disengaging the clutch thru the action of the
matchet wheel in forcing the alide bar to the left, Attention gshould be in.
“vited to the fact that at the instant the stop magnet is energlzed, the motor
1s deenergised as will be noted Yy reference to drawing %5.4.1181-A, The same
clreumstanes (elestrical contimmity thra the disc trencmitter and the tape
tranamitter) Yy means of which the »top magnet is emergized, also energizes
the control relay and cauzes that relay to opén the circuit to the motor anmd
my-locking mgnot. by reasen of tho relay amataye departing from the rear
contact,

In oxder to obdiain correct operation of the stopping devices as a
wheles that is, the tape tranmmitter, diec tranmmitter, ratchet wheel, mag-
net pawl, and clutch, it is mecessary tiat these clementes be maintained in
correct adjustment and in correct timing. The following adjustmente and
timing must be odbserved.

IDIING ¢

1. Teps transmitter - See that all five sets of contacts are clean
and functioking properly. Be mre the rear contacts are mads when the pins
are depresced and that the front contacts are mmde when the pins are up,
Al 90 check the pin poeitions with perforated tape in the tape guide to be
sure that the pertaining pins are actually free to move up thru the holes
and axre wall contered Wi & regpect to ths holes to allow dne tolemnce.
hie same remark applies to the tape retaiaing latch becanse the pins are
vreqniyed to center in the holes in the latch also,

s

2. Disc tranmitter - All pins ghould de firmly seated in the drwm,
The adjustment of the pin contacts is very important. A gauge equivalent
to the correct pih height, and hence cam motion, is supplied with each
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machine. A4ll five contactes should be adjusted with this gwasge inserted
between the contact cams and drum, The tooth facs of the ratchet wheel mmust
be timed with 1respect to a given pin position on the dram, and also With
respect to the clutch pawl, These elements are accurately timed in the as-
sembly of the machine and therefore should not be unduly dis turbed, howver
& certain amount of contact maintenance and adjus twent may be required., In
‘the event of installinz replacement discs, the new dise must de adjusted

to ths correctly timed position. The replacement drume permit of sush an
adjwms tment about. their square arbors. Several trials may be reqired to
detemmine the correct position, L

3. Clutch - The slide bar should be ludbricated with vaseline on those
garfaces which work in guides, This ramrk applies to the pawl face, matchet
teeth faces, and clutch, The clutch barrel should be lubricated with machine
oil, and the gearing with o021l and graphite, All scyrews in the assembly should
be tightened periodiecally,

8. Digc Transmitter.

\ RBeforence Figs. 6 and 7, and drawings ES=B=1177=A, ES~A-1178=-4,
ESeA~117%4, and ES.A.1181-A, Ths disc tranmmitter preper comprises a ceries
of Tive sets of contactx operable by certain pins which are tapped into the

. peribhery of a brasc disc or drum, and which upon rotatien of the drm by
motor drive thru the transuission as described in the previeus sectiens, per-
form a cam action on ths central contact lever of each set. . In other 'ru ¢
the lever moves from one contact to the other contact depending upon the
action, There are five levers, five front contacts (pins in osm positien
and five rear contacts (pi.ns out of oam position)., The relationship of these
elements is shown Fig, 6, detail 1. The armangement of the pins 4ig more or
less arbitrary, at the arrangement furnished with the dise initially 1s as
indica ted on draWing ES-A-1175=A, A mmall socket wrench is supplied with
each machine to facilitate interchanging of pinse, In pin setting or ocontact

adjustment the remarks relative to timing undor Sectien 4, Tranmmi ssiom,
above, are pertinent,

: Another element of the dise transmi tter assambly is the eoxnmr.
The opposite faces of the dlsc congtitute rotor faces and are provided with
stude which make contact with spring ball dearing details positiened proper-
ly about the surfuces of two stator cdlements between which the Aies revolves.
The studs on ons disc Mace and the spring ball bearng details en the fage
of ons stator element are shown in Fig. 7. Thic same figure revealsy the
means for removing the disc in order to clean the contacts, or to iatershange

=5
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discs, The two "U" clips, detalls ]l and 2, serve to ksy the stud shaft and
the worm wheel shaft into engagement with the disc arbor. Upon removal of
the "U" clips thes respective thafts may be withdreawn readily frem engagement
with the dige arbor. The various studs on the opposite disc faces are con.
nected together Yy proper v dng carried interml to the disc, The arrangs-
ment of these connections ig as chown on drawing ES-A.l178.4, Ths finctiea
of the counverter is to distrilute the commectiens from the kmys to the lamps
- of the lamp ' beerd. 4 single repregsexmtative circuit 1s showmn on drewing
3.A-1181.A whare the circuit is fram podtive battery to a lamp, thence thru
the disc to the key contacts and retarn to negative battery. The actual
viring for ene channel is chown on drawing ES-B-1177-A. In considsretion of
the relatively low applied woltage and hense the negessity for maintaining
contact regdstance at a mintwmm, 1¢ is advigadble that the disc studs and the
stator bdall bearing contacts be cleaned ocomsionally, dependert upon the
usage of the machine, In this cleaning prooess the gurfaces should be wiped
with a cloth dsmpened in denzins. XNo ether measures such as filing or screp-
ing should be resorted to,

L. ZIgpe Transmitter.

. Reference Yigs. 2, 5, 7, and drawinge ES.B.1177-i and 2S8-.A-1180.A,
The tape tranmitter 1s a commercial printinz tel graph tape tranmmitter de-
signed for use with the so-ocalled Bandot five-unit code. T» treanmmitter
has deen modified with regard to the W ring to comtast levers and to cen-
tacts in order to suit the menliar requirements of he converter, type B-134,
The tape step forward magnet hat also besn rewound for opemtion on 8 veltl.
The tape transmitter is remowble from the bagse of the unit propsr, O»
various connections between the tape trensmi tter and the remainder of the
unit being terminated in a mmlti-plug and jack arrangsment, The contasts of
the multiple Jack (or sprng clips) sheuld be inspoted ooccasionally fer
posi tive contact. The taps step forward mechaniem may te adjus ted for correct
operatien ghould the oceasion warrant, The pins and pin contaots dmlld e
inspected and uuustod as doacribod in section 4, Timing, Far, 1,

- ¢ Lemp Board,

Reference Figs, 1 and 3, and drawing ¥S-B-1177-A. The lemp board
is an assanbly of twenty-seven lamps with the nedessary sockets and laxp
caps, The lamp caps are designated as shomn on Fig. 1. One lemp cap is
blank and not in use, it baving been mounted en the board simply for reasons
of aysmmetry. The lamps proper are Eyeready #1135, Masda #40, panel iadiea-
_ tor, 6 volts, miniature dase, .15 amps., T3 tulb, Masda B, and may be replaced
as such. With referenos to the drawing ES-B-1177=.4, it will be noted that
the lamp socicets are connected in common and the central terminmal of each
lamp 1s wired to a spring ball terminal of the dise converter stator,
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h, Battery.

_ An 8.v0lt storage battery of at least 90 ampere hour capacity should
be used for proper opcration of the wmit, The maximum current consumption of
the various elements of the unit at any instant ig 5§ amperes. Thi: value of
"current 1s required only for those intervals &ring which thz motor is opemt-
ing, Yor the greater percentage of the machins operating time, the curremt
value 1s approximately 1/2 ampere, The main switch mounted on the base of the
Converter, type M-174, ghould be operated to the ®*0ff® pogition whensver the

unit 1s 1Qe,

13 Incls. as listed in Sec. I
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