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FORWARD

18 063 SCRVICE INDEX

I'he 083 Service Index was preparcd (rom an
anzlysis of H000 Call Reperis by grouping the
foiling purzs within the reported symntom.

I"he couses Yor parliicuiz: Dsilures are lisied
according Lo fvequency of failure, and case of
choeking

The Tndes wis designed primarily Jor usc on
ford Mumeric 083, The conditions for

Service Rhints hizve bewr included oo svovide

acditiorn? Information which =it ol Case

LA S & 4 L'i_‘:-'l"'_‘Ctil'tg‘ : Foar luiszres,

Thew contain sechantarinarion as;
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Special P
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peri Jdeld, Ta sk
scral Foarn
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re iufermation in thae

ke thee [asturs,

PO TO LUEE A SERVICE TNDEX

1. Determine symptorn,  (Chserve machine in

ope rat Get s muck infermation as

poesibie from “he covrator, )
2, Iocaie sympiom in the [nces,
4. Follew the dlagrogtic chart on liac sympiom
prage,
4. B osure tu chzck ihe Service Hints for a.d in
[a:

uausiel or iafroguen 1S,

o, Alwavs asae the giagnestic chorils starting .

the ton and proceading toweard the bhotho-

Newver aTiemut to go toward the top of Ty

DRI,

The following svmizoels 2rve asoc throughow:

e Tees,
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GENERAL INFORMATION

MUESSCHETIMG means punched cards sclecied
into the wrong stacker pocket,

DIECTING moeans punched cards whicin
shouid normally hgve selecled are going into
ihe Reject stacker pocket.

Missorting duc to crooked foading, brush
iracking, or mulli-punched colurnns, can show
up as "EDIT STOPS" with ine ETNT 5T OP

SWITCH an.

T

rouvles mey oocur on machines wilh souec
features installed due to the added wiring arwxl
componants, Some features are covered in the
Service Indew and many asclul kints can be [ound
on the apsropriaty pages, Try io make machine
iail on normal numerlc sorting, and use the
wppropriczte sympiom pago in the scrvice indox,
I leilures cocur, only while spocial features
are inuse, the approvrinte wiring diagrams and
reference info-mation must be vsed {or orouble

analvsis,

CGONERAL SERVICE IIINTS

has

SOH, S s can oiten be wmade more
F jent Ty ovarving the voltages in Lhe circuit,
s ocan be dong most cesily by moving Lhe
e Power Supuly Tarminal Sty

TP RZL A eobis clamp is now available Tor
installation on the cable to the key wids, This
will prevent brealkage of wires when the key

anit iz ramoved for access to the motor ares-

A
-

see CEM 0BZ - 134 (104).

S . H. #3 Lwose set screwe an the 03 cams can

voricly of intermivdent and 50lid fzilures
Ly uparating the CHR's sxtran Be sure
that those sct sevews arc vight.

s ly .

S.H. #2 Jjace deck of about 200 cards with punches

9 Lhroush 12, colurmns 10 ané 70, Put 2 punch in
columa 40, Check sorct brush timing at 2oth ands
of card, Rua cards. Laccd colurmns should
appear as straighl lines. Wavering tines indi-
cate crooked feeding, possibly missorting and
rejecting. Waich Sort Goaotroel relays., Thesg
should pick and drop every cycle, testing coding
CB's, tubes, and relayvs dynamically. Tnior-
mittent fzilurcs to plex relays can be spoiled
easiiyv this wav,

Ii failures sccur with Sori Seleciion
at setving, other rhan "N check
oparation on "N setting fyst, I failures
poonr, arn to approprialc papge of index. If
o

to failing sosition and Anzlyze. The only
causcd by tarning this swiich is to alter
routing of the CB-132 impulse o various sort
magneis. Probable cruses for trouble aocro:

L. Faulry Sort Selection swiich contaats.
2. Faulty points on relavy 10, 11, or 12, which
1t not be used when switch is sei op VN,

GENERAL FEED SERVICE HINTS

S, H. ¥6. Inihe 083 Sorter, a large percentage
of failures can be aliributed to the sort brush,
index head {column indicator), and the feed.
Following is a list of items in these areas

which can be quickly checked in the case of inier-
mittent failures or in the course of 2 machine
inspeclion,

Sort Brush:

. Timing, {Usc gauge on machine. Turn Sort/
Test switch to Test, brush just sitarts to
read 0 hole and cdit bulb lights at zero
degrecs. )

2, Tracking: (Check sori brush holder thuinb
screw and replace with sodket screw il
neecssary, See CEM 82 - 162 {105}, Check
hopper sice plates. Check for excessive
iateral movemoent caused by ¢xcessive
opening in brush holder exiensions. Form,
it necegsary, to reduce gap).

3. Check lov wear, nsdequate tension, and
bent strancs.

Thraozi:

1. Adjustment. {.00%3" te . 010" clearance
to rolise,}

%. Nicked throat knife (Stone smooth)

3. Binding throat rollors.

4. "T'hrost rolier touching (irst lower fced
rell shaft  (Shift support bar to give 010"
cleaveance between roller and shaft.
Re-adjust throat kaife - gsec CI0M 83 -
1794131} item 4.}

Indew Head Asscmbly: (Column Indicator)

1. Dressurc sorings at ends of screw shaft
broken,

2. Fnd play in Index Head asscmbly,

3. fnd play in brush holder assembly.

4. Dirt build vp on comrion contact bar
asscmblzy. '

3.  Contact plunger on brush holder not making
proper contact, or bianding.

6. Warped Column Indoex Shaft,

Feoed Knives:

1. Loose.

2. Failing to travel (013" to 020" bohind the
tace of the hopper posts.

3. Timing incorvect, {(Card must enter first
fred rolls at 215%, Helerence: Timing
chari on W .1}, Cheek that the timing
hole in the CEF cam is towards the reor of
the machinz}.

4. Cam followers must have a . 002" to . 005"
clearance over the entire cam periphery,
Cam follower rollers should be abie to be
lurned vy light finger pressurce. However,
greater inan (003" ¢learance, will couse
excessive wear. Check clearana: by
ingerting a . 002" feeter gauge belween
cam and cam [ollower roller. Turn
machine by hand, Fecler gauge must
be snug over the entire cam periphery.
Check for wear in cam follower arms al
follower shaf.




TQE f% SE-R.VECF HINTS F’)P REJECTING
e HAMDOM DICILS o ‘ . )
BT i S e S.H. #2. IL #2 NfC noinis or #4 NJFC points uf
AR DIGITSY Soxl Coatrol relays fail o make, r-Piectiug oi
= éiigfr,% wri bl :-(sull For e
§. 2. #1. Temoporary Rojoot Detoction Circuil 20 ar Bed- \T!C, fail tu :
\ 1; 4] x»ll.{ ]‘O]\..C..L. I ,,3 L poinis

Inseri jumpur wire f 12-4 NfC to zol relays fail to muke,  roecling of ki

Error Helay 16 1 coib, Lrn mdit Step switch : | result., For exa -

off. Run cardes and soxl on ¢olomn containing N C fails to m.;_kf, G, 5, T, (\ ..\,]“ reject.
145 0T LZONES.

rurnerie pancheos, and oo bGlas

S.H, #4. Mueoninos witkh Printed Circuit chassis

T If the sort conlrol selay ¢ lo vick Relay 16 have neon Mghis whick glow for the duration of
1. T.n[ung. i ‘1t‘k and coood will roject witl Bdit Light tube condactisn., Watching these lights can
Z. s, or v oilicate a read [ailare, Lelp defect tue fzilures. Insure thal the 105
ck or hold Storzge volt supnly is available 1o operale ncon lights
3. ver contact »111 s this indicalion. - ard covroccly,
loosc oy din - rs>jt_ o, bul the Edit Ligkt does not Vghi, it is ’ . _ . )
T g eni swiion, en indicalion t ut vae card read propexly and S. 1. #4. Imermittent rejectiog can be covsed
Storage Relay did pics. This indicates that a by o stretched cog belt between first and gecond
Storzge Rolas at Failod to make or thal o feed rolls, This ig a vesull of broken wires
h mechanical laifure oocurred, - insids hie boli. A nes lee timning b
available with nylon icnsion members rather
Fatlures can olten be made more frequeat by than steel. )t is identificd by while sirips
B tng Lle vaolrages Ia the civeait. This can wisible ” fre Tl - sed :
SO brush - L dane maost Q.:__bl.l Cmnving the wires on e visibie on the edges of the be: wev
s CEM OB - 42 - .‘_'1-111'1*:31 .BL;‘ip, whink will versy CEM 82 - 180 {138},
: 5 e aransformey, inezeby S, T Tntermdiloni rojociing ean be caused
,._' all tag voltages in the maock oy Tint arees oo oleks worn fnte Tirst upper cock
teed rolls because of jams at the {irst feed relt
pugilion. 1D ilds ccours, poilv the Dirsil upnoer and
first lower shafiz should be replaced by the
former styie gear driven gveel leed roll shafts,
Tor addiiional information and pari numbers
sec COLW 82 - 47 {18},
t’-% i ] ’p\# ‘I&-ﬁ TR
B F{E‘?@Eﬂ}g N §¢§
// ’\\\“*
L ..
/ CARD LEVER ™.
YES - RELAY R-1% PICKING™ NO_
T T w_  AND HOLDING 7
e "‘*n,_.\ CONTINTG - -
PN ~OUSLY -
’/,,,,. . : ,\\\ e T~ 1. ] Laver Gontact FTR
START RELAY W e
K-12 JIOLIING COM- - I . i:_];a.djuiumunt.
o TINUOUSLY o7 : 2. CB-1EFTM,
1 3. CBE-153TTM.
o ; Y . W1 T
“\\\ /,.-’ . . : A, P-1d Coil epenirg.
" e 1. Stacksr Stop switch adj, or bind,
g TN U Y e 2, Contaci Xoll Cove]' swilch opening.
IoOChH-11 FTN. < : S 1. f Timina _ . Sce §.H. #1 Selow.
LJ' NI FTNEL ’ ‘ | 1. YD-1 Points Upezjing,‘ 5, Card deck 5\;«—'-_-4;:1 Gpening.
KO BT 2. HD-1 Cuil opening. | Sse §.17, 41 Below.
- \‘T 4. Hccess Window switcl dapening.
¢ 3. Jam switch adi. ur defective
/ &, Stop switeh loopee or defective,
e TES _ 7. R=16-2 N/C FTM. {No iarough
RETHCTS ™~ H. G-l Fiw 1y Suffin)
0,03, 6, & ,>"_“|‘£. Cx-2 TN, Timing, %, Runout Resistor daladjusted.
\,,// ’ | 5ees.H. 72 Below.
P2 ) ; I X6 k 21, Loose ur maledjusted cavd deck or S.H. #2. Adjust ihoe run oul Lirpne [or one-half
LR [ )(l lJIE e contact roll cover can cause Stopoing when to one second afrer the last 9 card draps into the
solis Sve 5. 11 WO V13I8 cwrds are being jogglad. wspective 4 pocketr. The Bun-Out Hesistor is located di-
id, : olowe s fowd roll = l_;;':"gt ! {()35}{?3$§ " ™ "“{‘m- Y. -,,-jm:‘.--z Trree switchas may hc p.ropcrly -'.(iju.a]:&:d, bt the rectly behind the power supply terminal strio.
13, CL');'.JIT‘IIIIT "‘1:1(-\ shaft. ' -_&nL_S_. H- _\\ DIGITS -/ ——— cover yoay cause them lo opsn.
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REJECTING
ONE DIGIT

<

SET SQRT-SEIECT SWILCH ON "N,

TAILURES, Sce 5,15 F2 and $3. bBelow,

INFREQUENT

)

INTXRPOSLER
OPERATES

YES SORT NO

MAGNET ARMATURE
OPERATES

YES

. Sorimagnet armature
YES binding. '
L 2. 5ovi Coentrol relay poinis
Brokxen chuale =1 WO, #2 X/0O, 24 N/O,
blade tab BT,
3. Sorimagnet pulivos Inose,

1, Select magnet armature
loosc.

Pull rod broken; binding.
Intervosce broken; binding.

Y]

SERVICE HINTS

S.H. #1. Machines wired to W.D., No through

E suffix have lubes mounted on pleggable units.
These will reguire intercnanging of tube, and
pluggable unit to determine which is at fault.
F. & G. suffix machines usc tubes mounted

on printed circuit chassis, These kave ncon
lights which glow for the duration of tube con-
duction. Obscrving these lights can nelp de-
tect tube [ailures, Insure that 105 voll supply
is available Lo opurale the neons correctly,
S.H. #2, Temporary Reject Doetection Circuit
Inscrt jumper wize from Relay 12-4 N/C to
Error Relay 16 Fl coil. Tarn Edit Stop

switch off. Run cards and sort on column
containing numeric punches and no blanks or
RONes .

If the sort control relay fails to pick, Relay 16

will pick and card will reject with Edit Light on.

This will normally indicate a rcad failurc,
However, any failure to pick or hold Storage
Relays will give this indicztion. I ihe card
rejects, but the Edit Light dees not light it
iz zn indication that tre ¢ard read properly
and Storape Relay did pick. This indicates
Lthal @ Storage Relay point [ziled to make or
that a mechanical failure occurred.

Failures can often e roade more frequent by
varying the vollages in the circuit. This can
e dune most easily by moving the wires on
the Power Supply Terminal Strip, which will
vary lne input veltage to tac transformer,

xaby varying all the voltages in the machine,

L.
2.

RETURN RELAYS TO
PROPER LOCATIOMN.

S0ORT
COMPROL RELAT
PICES WHEXN
CARD
REJECTS
/

NO

SWAP
SORT CONTROL
RELAYS,CHECK
MOLDING ASS5FEM -
BLY CONTACTS. /

Relay cuils open.

Relay armature _" ~
binding. v g FATLURE
FOLLOWS

RET.AY

RETURN RELAYS TO
PROPEE LOCATION.
SWAP TUBERE UNITS

SEE 511, #1 BELOW

-

-
FAILURE
FOLLOWS TUBE
LINIT

3 Defective tube. YES
2, Defective tube
unit components

NO

UNDER
wWhal CON-
DITION

RUN-OUT

FAILING TO STOP

Ak NO

STACKER

YES

R-15NfO Points ¥ T M,

Dipit suppress switch F T M.

Tube chassis components defective,
R-15 N/O Point shorting intermivtently.
{First cavd after short disappears can
reject, )

e dw IN —

5. H. £3. bermittent Rejeciing -Kaown Causes:

Card leveor timing adjustinents .

Sort brush fcnsion,

F3ort brush wear,

Crooked feeding resulting from worn cork

{lirst) feed rolls. See S.II. £3 Page 3.

IHopper back plate fingers too far above

card line.

G. Throat roller rubbiny on first lower feed
roll. Shift supporl bur o give (0107
clenrance heiween roller and fecd roll,
Re-adjusy throat knife - seq QA BB -

172 6131) iten 4,

7. Stretched belt between first and second feed
rolls, rosulting from broken wires inside
beli. (A new style timing belt is available
wiin nylon tension members rather than
steel. it is ddeniificd by white sirips
vwizible on the edyey of the bel.)

3. Failuresz fa the Power Supply,

Card dusl collecting on tip of sort brush -

geo Cib 82 - 42 (-},

W DY e

w

=l

5

1. Card lever binding, 1. Stecker stop switch i. Stop switch loose.
2, CLC shorted, loose., 2. Stop switch shorted.
3, R-14-2 N/OQ shorted, 2. Stacker sion swiich 3. See 5,1, #1 and #
4, R-14-1 N{O shoricd. fails to open, Below
3, R-13-3 N/0Q shorted. 3. Stacker stop assembly
6. CB-14 shorted. bent, or binding.
7. Stavt switch shorted. 4, Start switch shorted.
8. See S.H. #2 3, Sce S.I. r3 Below
and #3 Below
RAISE NO m NO
COVERS
YES
1, CB-AL N/O shorted. 1. R-16-2 NJC shortad. 1. Jam stop switch shorted.
2. G5 relay armature Z. Start switch shorted. Z. Jam tape fail to operate,
binding. {'E! sulfix and later W.D.} 3. Bee S5, H. #3 DBelow
3. Cover switch shkorted 3. Sse 5.H. #3 Below
or plunger binding.
4, See 5.H, #3 DBolow
SERVICE HINTS
5.11. #). Stopping, but restarting when the stop S.H. #3, A. The following causes apply to all
ey is released can he caused by a shorted "Fail to Stop'” conditions:
start switch or, if cards arc in the machine,
by shorted R-13-1 N/O points. i. R-13-2 N/Q sharted.
2. ER-13 armature binding.
S.H. #2. If machine fails to stop immediately 3. HD-1 points shorted,
upon running out, adjust Run-Out resistor 4, HD-1 armature binding.
dircctly behind Power Supply Terminal Strip.
Adjust to stop machine one half to one second B. The foliowing will cause machine to
after the last nine punched card is in the stacker, coast to a stop instead of stopping
immediatcly:
1. R-13-2 N/C fail to make.
2. HD-2 points fail to make.
3. HD-2 coil open.




MISSORTING
MACHINES WITH ERROR RETENTION

SET SORT SELECT SWITCH ON'NY

CHECK 50ORT BRUSH FOR TRACKING, TIMING, LOOSE-

NES5 AND WEAR, FOR INFREQUENT FAILURES SEE

S AL L, $4, AND #6 PAGE 1
GALSE' ERNT L1(3HTS> 1

{TURN EDIT §10P §WITCII ON)

{
CHECEK SORT
BRUSH ¥FOR
TRACKING, TIM -
ING, LOOSENESS
WEAR, ETC.

EDIT LIGHTS
SEE S.H. #7
PAGE 9

e

CHECE EDIY

LIGHT BULB
FOR OPEN

TURN ON ERROR RETENTION SWITCH
SEE S, 1. 71 PAGE 7
IF NO ERROR RETHNTION SEE PAGE 8

RUN AGAIN., WEEN MACIHINE STOPS WITII>

EDIT LIGIIT O, SEE WrICH SORT CON-
TROL RELAYS REMAIN ENERGIZED.

Shorted Sort Control
2 or =3 noints
Soo 5010, #3 Page 7.

TWO OR MORE
5.C. RELAYS

ONE OF THESE RELAYS S[IOULD BE uP,
EXAMINE TIIE FIRST CARD REJECTED TO
DETERMINE WHICH OKE. QTHER IS ERROR.
SWAP THIS RELAY WITH ANOTHER, CIIECK
MOLDING ASSEMBLY CONTACTS,

FAILURE
FOLLOW
REIAY

NO

!

—

L A MISSORTED
TES CARDS GO INTO

ONE POCKET

1

LY

Chuie blades sticking togeiner,

Various sclect maynet arme-
tared dirty or binding.
Internoscer pull rods dirty

or binding,

Feed knife tirming.

Hurn out resistor adj.

See 5.H. #6 Puge T,
Sclector pin striking chuic
blade tab too closc to next
higher tab,

S¢2 5.H, #3 and #7 Pag= 7.

BEETURN RELAYS TO
PROPER LOCATION
YES SwWap TUBL IN
ERTONEQUS POSITION
WITH ANOTIHER,

I

FATLURE
FOLLOW
TUBE

1. Sort coniroel relay
points {#] points}
shorted.

2, Relay armatare
binding.

Defective or
weall tube

RETURN RELAYS TGO
PROPER 1.OCATION

l

[]

(S I PN

Sort control relay points.
{#4 N/0O) shorted.

Binding sclect mugnet Arma -
ture.

Bent interposcr pull rods,

Broxen interposer pawl spring.

Interposer fzils to restore
from previous card cycele.

e L [

Ln

7.

CB-11 shorted.

Coding CB skorted,
Coding CB timing.
Burncd bias resistor
See S.H. #4 Page 7.
Digit supprcss switches
shorted,

Tube chassis com-
ponents .

Recheck sort brushk

for tracking and tirming.

SERVICE HINTS

Missorting On Machines With Error Retention

S.H. #l. Error Retention switch on allows the
iwo or morce Sort Control Relays which set up
the Edit Stop condition to remain energized,
The CE can then determine what conditions

are causing these results, The error card and
all following cards will be rejected, Duec to the
fact that the Soxt Controel relays, in picking,
extinguish the tvbe immediately, any neon lights
that might be on now are from cards following
the error cards, hence cannol e used here for
analysis.

Standard Numeric 083's wired to W /D 338001
T and G suffix, with 878 Card Counters attached,
may have a wiring ervor which prevents Llirror
Retention from functioning. Cheuek the following
and refer to CEM 082 - 100 {823},
1.  The taped wire musi be re-iastalled from
A -2 to switch 5-3 Commuon.
2, Remove lead from R-31-AL OJP 1o A-2.
3. Install jumper from B-51-AL. OfP 1o
R-16-5 Q/p,

S.H, £2. With Edil switch on, error cavrd rejects.

With Edit Stop switch on, error card rejects and
the machine stops, regardless of serting of Edit
switch. Error carzd is any caxd which causes two
or more Sort Contrel relays o pick,

S$.H. #3. In this case, cdit lighis were false.
Shoried ppints might not cause failures if
customer does nol use Edit orEdit Stop
switches. In analyveing this missorting failurc,
falsc edit lights have appearcd. Continue
analysis of missorting failure.

S.00. =4, CEARl Q82-77% {41}, Ruraning Resistors,
1A 15K, 2W Resisior, PN 317098, s available
to replace overloaded hips resistors which are
snsceptible to burning, Al four 15K, L/2W
rusistors must be renlaced os soon as possible,”
Ananlies to all 083's between approximaleiy ITY
and Bl suffix machines wired o F & G suffix
W/D's, US Origin only.

5., 2o, Intermivend missorting may be causced
by flar areas or nicks worn inlo the [irsl upper
cork feed rolis because of jams at the firs

feeda roll position. I this occurs, both the firsi
upper and lpwor shalls should be revlaced by

thie former stvle gear driven steel leed roil
shaits. Tor further information and part
nerbers, rofer Lo CEA 082 -47 (16)

S5.H. #6, A maladjusted run out resistor will
allow cards fo remain in the transport at the
end of & run, Quite often these cards are
overlooked by the operator. When the next
column is sorted, these czrds stack and appear
to have missorted. This condition will always
show up as & "missorting'’ of the first foew cazds
in the pocket.

5.1, #7. Intermittcnt missorting can be caused
by a stretched cog belt between first and scoond
fced rolls, This is a result of broken wirces
inside bkelt, A new style timing belt is available
with nvlon ivension members rather than stecl.
It is identified by white strips visible on the
cdges of Lthe belt,

CRIVE MOTOR SERVICE HINTS

E.H, #1. Drive Motor Fails To Start.
The drive motor will vibrate & usually blow
'use #3, but will not start if:

A, The internal start switch {centrifugal
switch) or the external start switch
{start relay} 15 open.

B. The start capacitor is open or shortcd,

C. Either the start winding or the run winding
is open or shorted,

S_H. #2. Internal Start Switch Checlk;
{Centrifugal Switch}

Main line switch off. Meter on "R" scale.
Meter leads on HD-2 points. Mcoeter must read
zero ohms continuously., Il resistance is indi-
cated, the switch is open., H switch trouble

is suspected, check the contact points first,
then the switch operating collar. The slightest
wear or bind in the collar can cause mal-
functioning of the switch,

5. H. #3. Esxtcrnal Start Switch Check;

{Start Relay.}

Main line switch off. Meter on "R" scalea.
Meter leads on start relay terminals 3 and 4.

If there is no deflection, start relay coil is
open, If trouble with the switch is suspected,

it can be removed from the machine {or cleaning
of the points and inspection of the coil

S.H. #4. Start Capacitor Check; {Machinces wilh
Cerntrifugal Switch.}

Disconnect start capacitor. Using highesi ro-
sistance scale of meter, check for momentary
meter deflection, Reverse meter leads and
check again. Both rcudings should be the same,
Continuous deilection or no deflection indicates

a defective capacitor.

S5.H. #5. SBiart Capacitor Check; {Machines with
external start switch.)

Main linc switch ofl, Meter on highest resis-
tance scale. Connect one meter lead to terminal
2 of start relay. Place the other lead {irst on
one Lerminal of the start capacitor, then an the
other terminal. One should show a direci shert,
{Zuro resistance), the othexr should give a
momentary deflection. If both show a short,

the capaciter is shorted, Should the results

be one short and one open, the capacitor is

open,

5.1, #6. IF NETIHER THE START SWITCII NOR
THE START CAPACITOR ARKE FOUNI) TO BE DE-
FECTIVE, TIEN TiLE TROGUBLE IS TITLER IN
THE BEARINGS OR IN THE MOTOR WINDINGS.

In this cage, the motor will Lave to be replaced

or rebullt, whichever is appropriate.

NQTE: IT IS ADVISED TIHIAT THE AREA ARQUND TIIE DRIVE MOTOR BE KEPT AS FREE FROM
CARD DUST AS POSSIBLE TO AVOID TIE POSSIBILITY OF A FLASI FIRE IN THE CEN-

TRIFUGAL SWITCH ARLA,
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Sori control relay £2 NfO
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armature.
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nterpuser pawl spring
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from previous card cyale.
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EDS OWE POCETRT

E ‘Cu- OR

CNIT

(9]}

CE-11 slhortec.

Coding CB
Sming.
Coding C5
shorted,
Tabe wmil
Curnponents .
Recheek sozxi
Brush,

| S

3. R-13 zrmature
hinding.

4. Coling CB
tirming.

CB-11 shorted.
DB-12 shorted.

1. Fueed knile
timing.
2. {Coding CE

timing.

SERVICE HINTES

Missorting On Machines Wi

[ #7]

#Fl. A lempor crror retentlion civoait
e nstatled to & 11 locating
11‘1["‘(.(]\1(,1’1!2 soriing fallures. This circuit aliaows
" Sory Control rel : : cd to remain
energized when an Edit Stop condition occurs.
Lo Add jumser from R-16-4, N/O o R-9-
P-1 3 zide,
2. Add jumper from R-16-4, NJC 10 CS-
AU, N/O,
3. Add jemper (rom R-16-4, O/P 10 CS-
AT, OfP.
4. Insulate the CS5-AT point.

by
m

souause ol

S.IT. 42, Interwmittent missoriing can be caused
by a strelehed cog beit between first and scecond
feed rolis. This is z result of broken wires
inside belt. A new siyle Uming beit is ovailable
with nvlon tension moembers rather than steel.

Tt is identified by white sicips visible on the edges
of the belt - sce CEM 52 - 188 {138},

A falsc Ldit condition can socur on
runcing after digit suppress xeys have boeen
nsed on the previous sort, This pocurs on
machines wired to NO through E suliix W/D's

"r‘ en cigit suppr , t'{lbf_,b
supnressed gigiis can st 4l <o ;. Lt they
#ve not exiinguished, as the extinguishing im-
vulse must come throvgh ihe susoress switch,

cnow open,  Afier the suopress keys have been

released, tubes which are conducling will pick
tncir resnective Soxt Control relaves as soon &%
Tube Transfer relay R-12 picks wher machine
iz started zgain.

hwout Error Rentention

S. i, #d. Inm Ehis case, cdit lishis were {alse.
Shorted points might not causce failures A cus-
tormer does nol use Bdic or Edit Ston switckes.
In analyzing this missorting failure, falsc cdil
1i7ais kave appeared. Continue analysis of mis-
sorting failure, :

S.H, 23, Intermiticnt missorting may be

causcd by {1al arcas or aicks worn into the first
upper cork fesd roils because of jams at the first
feed roll position. If this occurs, both the

first upper and lower shafts should be replaced

by tne former sivle gear driven steel foed roll
shailis. Tor furiher information and part numbers
refes to 1SN 082 - 47 {16).

5.H. 6. 3 maladjusted run oul resistor will
allow ¢ards to remain in the transport at the

end of a run. Quite often these cavds are over -
Iooked by the operator, When the next column is
sorted, these cards stack and anpeur to have
missorted. Tais condition will alwrys show up
28 a "misserting'’ of the first few cards in the
posset,

S.I11. #7. With Edit switck on, error card ra-
jeats. With Edit Stop switch on, ¢rror card re-
Jeils and the machine siops, regardless of setting

of Edit switch. Errer card is any card which
causes iwo or more Sorl Control relzys to pick.



JAMMING

BE SURE CARDS ARE NOT NICKED,
WARPED, OR OTHERWISE DAMAGED
BEFQRE FEEDING INTO TIOS MACHINE.

JAM
BETWEEN

FIRST & THIRD

FEED ROLLS

AT CHUTE 5;"1\1}‘1
I -
BLADES OR IN ST ACKER

TRANSPORT

JAaM

. Throat opening adj.
. Hopper side platcs

loose or adj.
Hopper back posts
loose or adj.

. Throat roller

rubbing on first
lower fced roll.
See S.H, #£3.
Below.

. Throat knife nicled

or worn {stone).

. Hopper bed platc

loose or hroken.

. Front joggler plats

marking cards,
fon file feed
machines).

. Feed roll drivc belt

. Feed roll pressure

. Jarn tape or drag

. Sort brusk holdexr

. Rail brush holder

broken, loose puliey.
See SIH. #4. Below.

springs tension or
broken.

tape end holder,
loose or bent.

too close to centact
roll. {adj. 027"
to L0337,

too close to contact
roll. {On machines,
with group sort ox

. Chute blade bumper stop adj.
Chute blades worn, tension,
cracked or dirty.

. Transport roll drive belt
broken, pulley loose.

. Lower feed roll tension,
binding ox dirty.

. Feeding crooked.

Sce 5.H. #6. Below.

Obscrve cards for
crooked feeding.
Sce S.I1. %€ Below.

CARDS
SO /FEE DING
CROOKED

czrd matching).

NICKING AND JAMMING SERVICE HINTS

S.H. f1. Stacker pocket springs might be needed
in machines prior to approximately 083-00-18135,
US origin and 083- 31-00164, UK origin. These
springs eliminate uneven stacking and possibly
nicking and jamming. See CEM 083 - 12 {3).

S.H. #2. Stacker side plates are not perpen-
dicular to their mounting base. Instead, the
bottoms of the plates are moved 015" {5 , 020"
to the left to insurc good card stacking. The
side plates can be adjusted individually to obtain
this measurement but they MUST be adjusted

in sequence because each side plate effects the
pocket to the left, Start witk the maladjusted
pocket and work toward the left end of the
machine.

S.H. #3. Intcrmittent throat jamming may be
caused by the throat roller touching the first
lower feed roll. If so, the Hopper Base Support
Ber which mounts the rcller block should be
shifted to allow .010'" clearancc batween the
roller and the feed roll. The throat knife must
now be readjusted.

S.1I. #4, If rransport drive belts, F/N 336258,
break repeatedly, Drive pulleys, P/N 336176
should be checked to insure they have 19 teeth,
A limited number of machines may have been
shipped with 20 tooth pullevs installed through-
out the drive. Thkese must be replaced since
they cause excessive strain on the belts,

10

NICKING

Oz SURE CARDS ARLE NOT NICKED,
WARPED, OR OTHERWISE DAMAGED
DBEFORE FEEDING INTO TIIIS MACHINE.

A NIGKING
IN
IIOFPPER

MIGKING
BETWEEN PIRST
AND THIRD FERD
ROLLS

. Feeld knife blocks 1. Card lever assembly bent

. Feed knife timing, 2, Jurn tape or drag tape end
. Feed knives worn.

. Feed knives marking| {4. Sort brusk holder tuo close

¥
binding or loosc.

binding or zdj.

holder, bent or loosc.
Sce S.11. =14 3. Lowcer caxd guide too kigh
Below. at contact rell,

cards., See 5.H. %5 to contacl roll, Set to
Page 10 and ¥10 LOZ27 —to-.033" clearance,
Below., 3. Rail brusk bwolder too closc

1. Stacker shaft binding,

2. Stact i 151 :
in;;:szﬁi{)rllig tension 1. Chute blades worn, direy

3. Stacker assembly loosc. . cracked 01" tension. .

4, Stacker platc loosc or 2. Lower feed roll tension,
broken. binding or dirty.

5. Stacker side plates too 3. Transport roll wern.
closec to each other. 4. Ja.m tape or drag tape
See 5.H. #2. Below. _ hitting card.

6, See 5.1. #1. Bclow. 3. Cardl guide ber\‘t from

7. Stacker stop switch {ail previcus card jam.
to open.

5.1, %5. Feeding failures may be a result of

feed knife marking of cards. It may be necessary

to reverse ihe feed cams on the shaft. The timing
hole in ihe cam sheuld be toward the rear of the
machinge, This change may be needed on machines
prior to 083-00-24088, US origin, and 083-31-01370,
UK origin,

S.H, #8. Two methods to determine card skew and
crooked feeding:

A. Check sort brush timing at both ends of
card, If feeding is straight here, then
lace deck of about 200 cards with punches
@ through 12 in columns 10 and 70. When
run, laced card columns should appearx
a3 straight lines. Wavering lines indi-
cate crooked feeding.

B. Start machine feeding cards, holding a
mavking ink bottle or soft lead pencil
against right end of Jum Bax, and touch
moving cards with a minimum amount
of pressure to obtain a linc on the back
of all cards, Remove cards from the
stackers and measure the distance
between the line and the rear of the card
at the 9 edge. The distance at the 12 edge
mustk be the same, minus 1/32 or plus
1/16 inch, A greater variance than this
indicates excessive skew which can cause
nicks and jams., By deing this at different
parts of transport, point causing crooked
feeding can be determined.

. Ippper side nlates 1. Taroat opening ad).,
Ioosc or adj, 2. Tarovat roller binding
2. IHowper bacx posts or rubbinyg on {irst
loosce or adj. lower ieer roll.
3. Card weight spring Ses S.1II. 73
laosc or od], Page 10,
Sce S.H. #7 Below{ | 3. Throat knifc worn or
{Usually nicks last nicked. {Stone}
one or fwo cards. ) 4. Ilopper bed »late
springs bent, worn
or broken.
CARDS . ;
FEILD RO IES
L. Card dellector spring
— worn, cracked, or ind
1. Worn transport rell. corroecl tension,
2. Lower (eed roll dirly{ 12, Side joggler assembly
binding, or tension. loose, nicked, {File
3. Burrs on shearv plate. [ved machines only}
See 5. H. 212 Below, 3. Stacker pucket spring
4. Sce 5.IL 56 Page 10 bent ar broken.

and 211 Below. 4, S5cc S.1Y, #1101 Below.

MICKING AND JAMMING SEEVICE HINTS {CONT .}

S, 47, A loose card weight spring assembly
lopse screws, or a maladjusted spring can causc
nicking of the last card or two in Lthe hopper. Witk

the card weight out of the hopper, the $spring should

oe adjusted so thal Lthe distance between the end
sections {Which rest on the (eed knives) and the
botior of the weigit itsell is 5/32" plus 1/32 or
mirus 1/16". Should the spring assembly mount-
ing screw holes be stripped, replace the card
weight with P/N 336675 which has been redesigned
to include a threaded metal insert, which 15 used
Ly attach the spring assembly.

S.H. #3. Fourth & {fifth upper feed rolls on some
machines with large lower idler rolls may have
impraperly adjusied steel flanges. If flaunge is too
close to idler roll, it may cause creasing of card,
if necessary, loosen set screws and shift flange.

S.1I. #9. Nicking ¢an somctimes be caused by
slight grooves in lower card guide. Groove is
resull of lateral movemcent of spring loaded froni
guide, when 1ts pivot stud has worn. Whon re-
pliacing, alwuavs use flipper PN 223797 which
contains a bronze pivet insert.

to contact roll{on mochines
with group sorting.}
fi. See S H, #11 DBeclow,

SN

~ NICKING
NICKING ™~ AT CIIUTE
AT BLADES OR IN
STACKER TRANSPORT

I, Chute blade bumper stop adj.
2. Chute blades worn, or incorrect tension,
3. Transport roll worn, or incorrect tension.
4, Shear plate screws loose,
5. Jam tape holder assembly too close to card line.
6. Lower pressure roll binding,
7. Incorrectly adjusted feed roll flunges,
Sae 5. H. #8 DBelow.
8. Spring loaded card guide pivot stud woern,
Sue 5 .H. #9 Bolow.
. Sce 5.1, #11 Below,

S.H. #10. Production 053's now incorporate
IBM-103 Feed Knife. PN 223082. It may be
waentilied oy a notcoh filed into the leed xnifce
block. “This knif¢ has slightly higher projection.
Litker style may be used in ficld maclhines,
however, the samc style must be uscd in both
positions. If one of each is used, ricking on

12 edge of card may be experienced.

S.II. #11. If nicking occurs, mark machine
components which align with the nick with wax
crayon. Feed cards. When cards nick, they
will leave marks on crayoned area which will
kelp te locate exact spot wherce nicking occurs.

S5.II. $12 A swall number of madiines prior
o P1 Suflix may contain small burrs on stacker
shear plates. This can cause nicking around
column 40 on the © cdge of the cards. Stone
these burvs, {(Clovl 082 - i45(80, 86} Ircm 1),

i




FAILING

CONTINUOUSLY
BLOWS FUSE #3

DEPRESS
START KEY

TO START

TUBE
FILAMENTS
GLOW

YES

Fuse #1 or #2 blown
See S.H. =2

RELAY PICKED This Page,

ON BULB, REPLACE

CHEGK DOWER TH-BL N/C FTM.

Heater coil open.

iE NECESSARY . TH-AL N/O FTM.

Y 5

FOR MACHINES

L T

Rcsistor in series with
heater coil open.
No 48 velt supply.

[

WITH SPECIAL
FEATURES, SEE
S H., #3 THIS PAGE

O D1 sk L [N =

R-13-2 N/O I'TM.,
R-13-4 N/O FTM,
DR-AU N/O FTM.
H.D. 1 Coil open.
D.R. Coil opcn.
D.R. Armature
binding.

YES

Stop key open.
Jam stop switch open.
3. B5tart key logse or
FTM.
4., CS-AL N/OFTM.
5. Contact roll cover
switchk open.
6. Card deck switch
open.
Access window
switch open.
8. R-16-Z N/JCFTM.
See S.H. #1
This Page.
9. R-13 Coils open,

o —

MOTOR
ATTEMPT TO
START

—

- 10. New Sort/Test switch
Fuse #3 blown,

HD-1 points FTM.

from picking, See

S.H. #4. This Page.

gircuit preventing R-13

POWER NG
LIGHT
ON
[TII—BU N{P FTBI[
SERVICE HINTS
S.H. #l. R-16-2 NJC is in this circuit en

machines wired to W/D's no through D suffix.

S.H. #2. Power on bulb might be twisted in
its holder causing fuse #) or #2 to blow. If
fuwses blow and bulb is correctly placed, check
for shorts and prounds, particularly in key
cable. Sece alse gencral 5.I1. #2 Page 1.

S5.H. #3. Optional Feature circuitry can alsce
cause the machine to fail to start. For example:

A, Machines Witk File Feed: Check twoe micro
switches directly beneath hopper bed plate.
These switches are wired inseries and arc
connected:

1. On machines wired to W/D no through F
Suffix, between stop key and jam stop

— P

"

W b=

Centrifugal switch FTM.
External start switch PTM.
Start capacitor open or shorted
Coil windings defective. See
drive motor service hints

-

Page 7.

i2

switch.
2. On machines wired toW/D G Suffix, between
R-13-F2 coil and stop switch,

B. Machines With 978 Countcr: Check for loose
978 cable plug, counter reset handle, R-51-
ALY FTM, :
Machines With Group Sort, or Card Matching;
Check cover interlock relay, R-I138.

D. Machines With MCS; Check cover relay
R-146, Ten GColumn Brush Contact. {located
on brush holder,)

5.H. #4. Machines starting with K2 suffix
ncorporate a circuil change which prevents
the machine from starting if the Sort/Test
switch is set at Test.

978 COUNTER

(Se‘:e S.11. #1] BE]O\\')

COUNT
SWITCH
ON OR
OFF

-~ MACIINE
<f : FAILS TO
Ry START

FAILURES

1. Reset lever or reset lever switch
loose, or switeh fail Lo make.

ELCO plug loose, or conncctions not
made correcily.

i

R-51-AU0 MN/C FTM.

COUNTS
CORRECTILY
BUE WiILL

\”\“\\ NOT

SORT

YES

/COUNT SWITCIT ON

SORTS

NG

MOST
ORALL
COUNTER
TOTALS

<
\\T\NCORR RECT
.

\ YES

COUNT SWIT G ON pmmmemermne]

ONE
TOTAL
INCORRECT

COUNT SWITCH OI\}'

SERVICE IINTS

A, Reject counter adds 1 for each card which Las
not had at least one punch rcad.

B. Subtotal counter adds 1 for sach card that
passes through the machine,

C. Counters L througn 12 add all card punches read.
If 2 counter adds extra numbers, it is quite
possible two punches are being read [rom one
card, possibly (rom an adjacent column. Check
sort brush tracking.

S.I. 72, Incorrect toials can be caused by broken
Detent Springs on Counter. ‘These arc the flat blue-
steel springs which hold the counter shafi in & de-
tented position. Detent spring P/N 144076 should
be installed whken breakage is experienced. Oldexr
counters contain only one detent spring while newer
ones contain two. When breakage is experienced,
two springs must be installed in both sivle counters.

_{\COUNT QNLY SWITCHE OFF>

GCORRLGTLY 1. R-51-BL N/O FTM.
o o Z., R-51 fails to pick.
BUT WILL COUNT SWITCH ON)»———;" 2, "0 & Er
ot 4. C-19 FTM.
LOOUNT,

COUNT ONLY switch FTM.

B-114 [ails to nick. {(Card lever relav)
R-115 [ails to pick. ({(Tubce transler relay
Analyze as wilk regular missorting or
rejecting failures, remembering to use
sroper relavs, {For example, » & punch
will pick R-106, which will in turn, pick
R-G, The latter docs not pick directly
from thc tube.)

[ W SR

1. Card lever contact bouncing, noorly
adjustad, or FUM.

R-114 fails to pick or holi.

Points R-51-BL NM/O, R-52-4 N/C,
cor C-19 FTA,

See 5. K, #3 and #4 Dcolow,

wa a

[

1, Check rescet gear on rear of counter,
that the counter will completely reset.
This shows up with a counter total one
digit balow the corroct total.
2, Interchange wiring of the failing counter
with that of ancther counter to find
whether the counier or its wiring is at
{oult, {Remembering that the 978 Sort
Control Relays are numbered 101 to 112,
switch the wires between the 23 NJO
points of these Sort Control Relays,
Whether the failure moves or not will tell
whather the counter or the circuitry is at
fault.}
3. EBroken counter detent springs.
5.H. #£2 IDelow.

See

S.IT. #3. In eases whure Incorrect counling
is experienced after a machine slop ue upon
rapid alternate depression of the start and
slop kevs, B/M 273243 is availabic whicl
‘neorporaies a porentiometer o adjust the
delay relay drop-cut time, This may be
needecd for US Origin machines prior 1o
083 - 00 - 13880 - 1LX, and orior vo 086 - 00 -
11008 -CY which have the 578 instailed.

S.H. #4. A possible wiring error on machines

prior to Cl suffix wired to W/D 336001 G can

cause breakage of Coanter Reset Detents. This
wiring crror can cause the Reset Switeh to be
inefleciive and can allow the counters to be To-
set while voltage is applied to counter magnets.
To correct this ceondifion, remove jumper from
B-14-P2 coil commen to DR ceil common.
Indicate wiring changc on wmachine WiD.

13
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Cluicna lalel pinding oo luwer

magazine back plate,

Timing rolationsalp Letween
front joggler overating cams,

{(hMust have sarme timingl,
Sce Reiforence Maznual for
{urther delails and nroper
adjustments .

SERVICE HINTS

3 H. #l.

ithis trpunle,

pos

.—"/r

CIOGGLER OPERATIN

)

TO FEED

vEs 7 SLUTCH S 3o

BOTH .

CPERAS

f - N INPUT SEAFT 2

Ny SNTURNING L !

/"/ \"‘-, e ,/I" E
- e U S

Broxen bell.

1.
CAMS | 2. Loosc pulley.
o TURNING 7 3. Loose belt. |
. - 4. Bee S . H. #2 |
(. Below., i
: Ioose drive
Py
r_.)"’ .
o’” -
e
- .
A/I o

- OPFRAT
R
...
\\“
.\"-. .f'
Tt

i1, Cluteh laseh adius | i
| louse, or bndioyg on iowez) |

magazize haok plate | i
{ Sew SUHL #1 Below j !
2, Cilutch aoperaling lever 3. Clutch latch binding on

wosce on shaft lower magaznine back plate.
5. Frong drive bel.

Newsar models of the 083 have the
cluten latch undercut, and do nol experience
On clder mogels,
binding ig experienced, rewmove, ghiya, and
raplace the lower magazine vack pla
tion so there will be a slight clearance

when this

between the latch and the bhack plate.

Sew 3.H, #1 Below. i
L . Lt

FILE FEED JAMMING

2.
ER

=

Most File Fead Jamming is a result of the Fils
Feed fualing to stop fceding cards from Lhe lower
magasine into the hopper.
sult of

= in I.

T his iz usually o re-

Cluteh failures caused by a brokwen, worn, or
binding latch.

A wnaladivsied clutch operziing lever.

Fronl jogglcr plate cam follower assembly

S.H. #2. I & drive heit is slightly loose, binding on s pivot. o
trouble might appear oaly witen the fle fewd 4 Front joggler plate out of ad]. {causes nlcss
tray is full of cards, Replacs the front drive and jams}
belt, ’
File Foed jams are alsc sometimes the resuli of
S.H. B3, CEM 082 - 88251 announces t. Droken throat guidcs.
annvoved ports [ur file feed: 2, Incorvectiy adjusted side jogglerx.
’ 3., Loeosc fvont joggler plate.
AL Joggler adjpasting screws, 4. Hepper side plates adjusicd incorreccly.

B. Lower magazine {eed roll cover,
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GROUPF SORT™

FUNCTIONS: Permits & group of cards Lo b=
sorted according to a puncl in the master cazd
of that group. The Master curd is idenfiticd
by o corner cut at the leading edge, front or
rear, or a 9 punca in colunm L or 50, The
lest curd of the groop can be a Trailer card,
identilied by a corner cul at the tratling edge,
front or rear., Detail cards are those withoat
Master card or Tratiler card identification,
with the excepiion of the last Detail card which
may be used, with & cormer cut; as the Trailer
card.

Digit punched in the Master card 1s read by the
sort brush and selected and stzcked accerdingly.
Al]l following Detail cards, regardless of their
sunching will follow the Master card into the
samc poclel until a new Masters card or &
Trailer card is read.

CIRCUIT DESCRIPTION: Whacen Master card
[eeds, rail brush reads the corner cut, or 3
sunzh, picks Master tube wiich, in uen, nicks
Sctup relay. Setun relay polats allow digit
tubes Lo pick from tac sori brush, zllows Tube
rensfer reluy to pick, awl thereby allows the
proper 3ori control relavs to pick. Master
tube is extinguished, as is the Sort webe. Set-
up relay drops providing a kold circuit for the
Sort Control relay until the Master, or Trailer
tube conducis,

NOTE: Timing of the Rail Brusk, and ThH's
w2l and %22 15 very oritical.

To check Bail Brush timing, feed A square cul
cazd in by hand witk Sori Brasa ans Rail Brush
both in place., Card should insulate both brushes
from contact roil at the same time. Rail brush
MUST be completely insulated from con
roll by 353%, or false corner-cut readings will
result.

CARD MATCH

FUNCTION: Fermits separation of group of
cards wnto twe files: Masicrs wiik Detaals, and
Masters without Details, Detail cards are
identifing by a corner cuat, front o rewr, oo A
9 punck in column 1 or 80, Master cards arvo
identified by a significant puncl in an azsigned
column, ox by & covaner cub opposite to ihat of
thae Detail cards.

,.

The first Detail cevd, read by the Rail Brust,
sots up & sori-to-1l circait, which, onoe picked
remains energized. Cards will continue to Bowi
inte the Ll poskat until {he firs: Master cerd is
read. Tho first Moster capd will {oliow :
Duetzil vards into the same pocliet,
the sari-to-1! circuit so that mul
cards will reject. Iluwever, If & Dotall
[ollows a Master, the Detail card takes
sedenze and fhe sort-to-11 clrcwit is s
tained. The cards must be zryrenged so thal

Details precede Masters,

CIRCUIT DESCRE T
1211 tube whick picks Liewwil relay. Detail
korelay wihi noles
; e i) cizcudt.
aovi conirel zelay whoiz
@ yhe Rasier tube. Masier tuoe
pivks Dron oot relay waich drops Lthe Co
Match velay; breakicg the sozxi-to-11 ¢
If = Detaid card folipws & Masier, the
card taes procedence anao tie sovt
auit 15 ¢ iined,

[ER N R

"

NOT = Tirming of the Rail Zrash and CB =21
iz very oritical,

To checi Rail Brush timing, {ood
caxd 1 by hang with Soal B :
beth tn place. Card showld in
Irom costact roll &t the oo L,
MUST =o completely inse

tad fram Condac, taoll
by 3539, or false corncr-cul roadings will ro-
salt,

MULTIPLE COLUMN SELECTION - {MCS}

FUNCTIONS: Tius circult selecis into ke zoro
pocket all cards which compare with o prede-
termired alphabetic or numeric code. This code
is wired iromm the emitier aubs on the coatrol
prnzl into the entry hubs. As each card feeds,
it is read by the ten column brusn assembly,

znd Lhe resull of the comparison determines
whether the card 15 selecled into the zero

picket or is rejected,

NOTE:

A, Comparing columns with two puiches is
possible beeause of the control panel entry
filters, Cormparving colurmns with 3 or more
punches can cause back circuits.

L. When MCS switch is tuzrned on, tirme muast
be allowed for the MOCS tubes to heat and
the MCS thermal relay to pick.

C. Ten column brushes must be timed to make
2% pbelore standard CB's 1 through 6,

NON COMPARE COWDITION: 1. An emitted im-
pilse into an entry Hub wilth no correspondin

punch rezxd from the card. 2. A punch road [rom
the card with no corresponding entry impilse
cmitted. Both conditions will cause the Non-Com -
para tube to conduct, thegeby picking R-163 and
preventing GB-13 impulss from reaching the zero
sort magnet, This tube keeps conducting until alter
the card hus compleotely read,

COMFARE CONDITION: The colncidence of & read
impulsce with an emitted entry impulse will cause
the Compare tube to conduct, preventing the Non-
Comparc tube from conducting and R-163 from
picking for that digit only. (A single imoulse ata
later digit can cause the Non-Compares tabe to con-
duct causing R-163 Lo pick at that time to give a
Non-Compare condition,) I all punches in the caxd
compars with 211 emitted entry Gnpulses, R-163
does nol pick for that card, CB-13 imoulsz 18
dirccted to zero sort magnet,

5. H. £1. Incases where incorrect seleciion i1s cxperienced nficr 2 machine stop or unon rapid alternale

depression of the start and slop keys, BfM 273243 is availaible wi

ich incocporartes o sofeniiomeler to

adjust the delay relay dropous time. This may be neaded for US Origin machines prior to 083 - 60 - 15580
-LX and prior 1o 086 -00 -11008 -CY which have MCS ingialiod,

#Additional jnformalion 15 available in: CH Manual Form $225 -6694 -2; Operator's Manual Form

A -24-1034 - 0; Catalog Form 5124 -7102 -2,
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