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INTERNATIONAL COLLATOR

The International Celletor is 2 machine designed for card-arranging opsra-
tions now performed by bend, or with Sorters. Iis principal functicn is toc maich or
merge two sets of cards as required, in preparation to their use in gang-punching,
mritiplying and tabulating.

GENERAL DESCRIPTION

The machine has two horizontal feeds, one over the other, on the right end,
and the cards are received by the stacker pockets (four in number} to the left of the
feeds. Numsrical informastion only can bs used for collating opsrations. There is a
hinged joggle plate over the stacker pockets.

The machine ie squipped with an autcomatic plugbosrd, which is located on the
right end of the machine. All relays are located in the relay cabinet in thes rear of
the machine. The sentinel type main line switch, and the various keys are lcsated on
Ithe front of the machine near the right end. A test ligbt outlet ie located on the

left rear upper basze. :

The four legs are equipped with casters, which meke the machine easily
movable. The covers may be readily removed without the uege of any tools.

FTUNCTTONS

The Collator supplements the customary process of punching, sorting, snd tab-
ulating by providing an automasiic msans of assccilating different sets of cards. This
operation is required in the meintenance of filse, and i1s frequently nécessary before
gang punching, multiplying, and tsbulating.

Unlike the Sorter,; this machine rsquires only cne passage of the cards. Ths
machine does not change the seguence of the cards, and therefore requires that ihe
cards be In nuwmerical sequence bhefore the collation ig started.

The types of operatione performed by thie machins are briefly listed below:
Filing current transactlions with previous transactions and cld balances.,

Pulling debits by meane of credits.
Combinigg master or name and sddrese cards with dgtail cards,

Be-filing master or name and address cards afisr use.

Substituting hew mester or name and addrese cards for those mgde obsbiete.
Segregating all debits in arrears.

_Eliminatigg last cards of groups of single cards.

iChecking the sequence of a card file.

Each of the above operations is performed with_éns passgage of the cards

through the machine, during which all columnse in the control fields of the cards aore
read slmuiltanecusly,
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Current

The machine is equipped with a motor generator eet, which furnishes the nec-
s@sary 40 volt D.C. operating current. The mobor generator set and the drive motor
can be furnished to cperate from any standard D.C. or A.C. source, The motor gener-
ator set and the drive motor ares located on the lower base, and ars readily accessidle
through the front and left end lower base covers. A& there is no means of increasing
or decreasing the helight of the motor, the machine is egquipped with an adjustable drivs
belt. :

The output of the generator is controlled by a variable resistor loceted at
the left center of the relay cabinet.

The startirg snd running current for the drive motor and generator are as

Follows:
Current Ratings tarting Amps. Running Amps.
110 v 220 v - 110V 220V
DC 22.0 11.0 3.6 1.8
AC 60 fycle Single Phasse 27.0 15.5 10.0 5.0
AC S50 M " " 27.0 13.5 10.0 5.0
AC 25 W f " 25.7 12,0 7.0 b6
MACHINE DESCRIPTION
Speed

The output of this machine in cards per minute variles according to ocperation
jand the number of cards per control mumber, and ranges from 240 tc 480 cards per min-
ute. Irrespective of the output, the machine will go through 2L0 machins cycles per

minute. : :

tCard Capacity

| The standard card capacity.ia 80 columne.
Stackers

Four stackers are provided for the cards, each one h&ving a capacity of approm

imately 1000 cards. Fach stacksr is squipped with a stacker stop which antomatically
gtope the machine when any one pocket fills to capacity.

Reading from right to left, the stackers are: 1. Bslected Primaries;
2. Merged Cards and Primaries Not Selected; 3. GSeparate Secondaries Not Selected;
L, Selected Secondaries. '

When merging or matching two sets of cerds, the stacking of the cards is
controlled by the manually cperated secondary control lever on the first machines,
which 1s set before the cards are run, and on the latest machines this i3 elsctric-
ally comntreolled by the secondary select magnet agsembly which replacss the manually
operatel secondary control lever.

Switches and Keys
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lain Line Switch

This switch is a sentinel switch, and will automatically open the main line
cilrcuit when there is an overload on the machine. There ig a chart on the wiring dla- |
gram showing the various thermal eiementis to be used in this switck, When this awltch
is open, it does not open the line to the tesl light outlst. Thie outlet is protected
by 2 amp. fuses.

Plughoard Switches

The various operating switches are incorporated in the plucboard. These
switches should be plugged either "Off" or "On" when operating the machine.

iEeys

The machine is equipped with four control keys, which are located on the
~jfront of the machine te the right of the main line swilch. These keys, reading from
left to right, sre "Error Reset Key," "Run-out Key," "Stop Key," and "Start Key."

The Error Reset Key is used to extinguish the error light and restore the
wachine to normal when errors appear during checking operations.

The Run~Qut Key is used for removing cards which remain in either feed at the
tend of a run.

The Start and Stop Keys are used for what their names imply.

Error Light

The error iight 1s located below the contrel keys. When checking the sequence
of primary cards during a filing or pulling operation; the machine will stop and the
error light will light whesnever the comparing unit determines that o primary card is
followed by ancther containing a lower control number. After the depression of the
error reset key, the light is extinguished, and the machine should be run for uwo
cycles to bring the second card, which is in error, into the stacksr.

Dimensions and Welght

Length, L5"; Width, 19"; Helght, 507,

Welght Packed, 960 1lbs.; Unpacked, 732 lbs.

UNITS AND ADJUSTMENTS

Figure-{1 is a schematic drawing of the machine showing ths locations of var-
ious units, and the progresa of the cards through various machine cycles.

Yariable Speed Drive Mechanism - Fig, 2.

The drive mechanism is shown 'in Fig. 2 . The reagon for this mechanism oper-
ating at variable speeds is to slow the machine down when drive clutches latch and
unlatch, thereby climinating undue straing on latches, taper pins, etc. There are
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no ad justments on this drive, but it is sssentisl to keep it well lubrlcated with IBM

Lubricent #18,

The main drive shaft gear {1} travels at a constant speed of 192 CPM. The
| varisble spsed wotion is transmibied from thie gear to the msin drive shaft (&) wny
5 the variavle spesd mschanism. This iz accompliished asg Follows

3

he variable speed cam Followsr {3} is comnected to the mein drive shaf L goar
by means of the cawm Tollower drive ebud {T}. 5

el

Motion is iransmitied from the cam follower to the variable spesd ghafi lever
gh the drive siud fC} The varisble speed shaft lever ie pinned to the drivs

Lg the mein drive gear yrotaites, ithe roller on the cam follower travels in the
internal cut of the variable speed can. Thie mgtioa unangﬁa} by meang of the cam
Ffollower snd shalt lever, the relationship of ths dfiving point {71 on drive gear to
the pivoting point of the mechanism or the drive ghalft. This change in the relstion-
¢ ship between these two polnts, stud {71 and the drive shaft, results in the variatle

spead.

FEEDS FIG. 1

There are two clutch-controlled feeds equipped with standard picker knivns,
The upper horizonitel feeding unlt is the secondary Feed and the lower feeding uni
i5 the primary Tesd. The primasry feed is located at an angle 0 the secondary ¢eea
o that the zards feeding in both units will meeb at the intersection of the two feed
lineg and enter the stackers togethsr.

K-

The capacity of the fseds is approximatsly 800 cards sach. The cards ave
z Teed face down with the "9" esdge of the card feed 1ng in first.

HOpgers

ALY the adjusiments pertalning to the hoppers are standard horizontal Teed
¢justmente. The front and back plates ars adjusted when aligning the cardes to the
*ushee horizontally, and thers should be approximately .010" clearance over the
length of the cards.

Card Guides

The card guides throughout the feeds are set at the factory for 020" clear-
ance. : '

The card gnide tips that are on the ends of the guldes near the contact rolls
{ should clear the rolls approximstely DO" '

Teed Rolls

A1l the flosting feed rolls ars ¢&JL819 for 10 te 12 ibs. tension, eguzl all
BIr0ES. Tbe or imary and secondary Feed rolle are eguipped wil } zdjustatle

There are thres sets of brushes; namely, the seconlary resding brushes; which
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pney bruskes, the primary reading brushes, which sre directly below the sec-
cndary, and the primery eseguence brushes which &re betwssn the primary brushes and the
primary feed.

are the u

The brush assembliss are pivoted end may he reimed or lowered to facilitate
the removel of Jams, otc. The primary readlng and the primary seguence brushes are
. assombled in one unit. The pivote of these units are removaelle to facilitats the
| »amevel of the entire assomblies Trom the machine for repeir purposss,

To install a nevw set of brushag-in en sggsmbly, piace & Tew brushss in sach
gnd of the brusk holder. Adjust theee snd brushee to msasure 1-1/6L" from the heels
of -the bruszhes to the sdge of the brush holder, Insert 811 the remaining prushes in
the holdsr their Tull lsngth. Remove the tension of the card brush guide roll by
unhooking the tension springe of the pressure rollers (Fig.3 )} Move the bruskh holder
es fer forward in the asgembly as it will travel and fasten brush gauge #178087 (A)
in place by means of 1ts clamp hooke #17812% (). The brush holder is ther moved back:
funtil the firet sirand of the heels 0? brushes Nos. 1 and 80 dvep of f the edége of the
tool. Tighten the brush holder screws and adjust the individual brushes so their
hesls just drop off the edge of the tool.

The brushes must be in the middle of the slots of the brush guide rolls.
Check the guide roils in the primary unit to line up with each other.

The trughes ars timed by means of the feed knives, to maks contact through the
bole in the caxrd 3° before the line of index, and break not earlier than 12° after the
line of index. This timing will place ths heels of the brushes l/ﬁd“ ahead {toward
fead} of the center Line of the brush gnide roll when the roll is in the rumnning posi-

tion and the brush is on the card line.

Hote: TUnder no circumstances are ths dbrushes to Dbe timsd dy moviﬁg the brush holders.

The picker drive cam (Fig.6. } is clamped to ite shaft and can be moved to
permit timing the carde. IV is very important to have the primary and ssguence brush-
gs In the primary feed in the proper relaticnzhip before timing the primary feed
| knives. This iz sel at the Tactory, and care must be exercised when dismantling that
thie relationship is not disturbed. Bpot mark all gear trsains, if it is necessary to
lismantls for any reason. :

i
!
i
i
{

| Bigh~Speed Gontact Roll, Fig.9

Figure 9 shows a cross-ssction view of ths high-speed conbrol roll used in
this machine. This roll was designed especielly for this machine to insure the con-
tact surface being kept absclutely free of all scoring and dirt. The center or high-
gspeed portion of the roll is gear driven; whereas, the idler sections on the ends are
driven at card speed by ths friction of the card on these sections. To insurs correct
readings, the cards must be fed by the 19" end secticns and not by the high-speed
section. DPeriodic check should be made for &..005" clearance; as shown in Fig.d
| It is, therefore, essentiel to keep these idler sectlions free of all dirt and oil
sccumulation to insure their fres operation. Adeguats Iubrication is essential dus
| to the nigh spsed at which thess rolls operate, -

Chute DBlades

Thers ere three chute blades which are controlleéd by twoe select m&gnet and
armeture apsemblies, as shown in Fig.hQ . The upper assenmbly is the secondery magnst !
k?nd controla the two upper chute blades (F11 and #12} which guide the carde from the
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secondary feed into the secondsry pockets. The lower blade (#10) which guides the
caris from the primary feed into the primery pockets, ie controlled by the lower or
primery select magnet assembly.

The chute blades must be shaped as {llustrated in Fig., 4C with the curveture
starting at approximately the points shown. The body of the blades should be
gtraight and parsllel to each other, with some clearance between each blade. The
tips of the secondary blades shculd be avproximaiely 1}16“ abeve the card line and
the t1p of the primary blade 1/16" below the card line when.ln.theiw normal posi-
tiens. :

It 1s alsc essential to check the vosition of the tips of the blades when
attracted. The tips of the secondary blades should be approximately 1/16" below
the card line, while the tip of the primary blade should be 1/1€ above the card
line when thelr respective magnets are energized. These adjustments are cbialnsd
by bending the tipe of the blades and nol by shifting the select magnets. '

- The blades should have gufficient tension to follow the select shoes when
ths megnet armatures are restorsd to normal. Tension is applied to the bladea by
the same method as that used on sorter chute blades.

Select Magnets Fig.4B

" mateh pocket magnets, control throngh their armaturs the second chute blade from the

operates against the match pocket megnet armature, causing both top blades to be

armaturss when the m&gnets are energized

latch and the armature. This 1z obtalned by shifting the mounting brackets by
means of screws "E." The gtud must be in a horizeontal plane sc both armatures will
e,

These agsemblies are i1dentical in construction with the excepticn that the
secondary unit 1a a doubls unit owing to the fact that it controls two chute blades.

The upper or secondary unit i1s used to control the feeding of cards from the
secondary feed into the 2nd, 3rd, and 4th pocksts. The rear magnets, which are the

top. This chute blade in turn éontrcols the feeding of cards from the secondary feed
into pockets #2 and #3. The fromt magnets of the unit are the selected secondary
magnete. When the selected secondary magnets are ensrgized, an ear on the armature

dgpressed below the card line. Thie in turn causes cards from the secondary feed to
be placed into the hih pocket.

The primary cr lower assemb;y controlse the Ieeding of cards from the primary
feed into the lat aand 2nd pockets.

. These unile are under control-of the punchings in the cards according to the
set-up in the plugboard.

dgustman - Fig. 4B and hC

1. Adjust the Belect magnet armaturs adjusting screw by loesening nut "BY
for en approximate .015 unlatching clearance between the armatures and eelect shoe
latches. This should result in .003 to .012 clearance between the cores and the

2, A&just nuts "A" so the t ip of the select magnet, lever latch overlaps the
armature the thickness of the stock of the armature to a msximum .005. (D)

3. With the armature latch cperating stud on the high point of ths select
magnst lever restoring cam, there should be a .010" to 020" clearance between the.
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restore at the same time.

It is essential that the armatures unlatol without any load, and & check
should be made to see that the armature Just alides over the lauoh at 214° and at

216° the latch will keep the armature from latching.

When sdjusting the secondary select magnet armatures, it is essential that
“he armatures be positioned so when atiracted they will strike the shoulder of the
armature adjusting screw, but must not bind against the screw. It 1s also essen-
tial that they &o not touch séch other at their lower exiremeties.

The latches should operate within the openings in the armatures without
touching the sldes of the openings, a&s well as being positioned so as not to strike
the knock-off cam. .

Elect Clutch Assembly -~ Fig, hA.

This unit controcle the ejection of primary cards from the primary brush
gtation Inte the correct pockeis.

The adjustmente are as followe:

1. The eject clutch armatare pivoet plate "17" is adjusted horizontally
for a ,010" clearance between the end of the armature and the face of the clutch
latch when the eject clutch gear knockoff block "16" fully operates agalnst the
clutch 2rm knockoff. ' '

2. The ejec£ clutch armature pivot plate must also be adjusted vértically
to cbtain & .025 overlap of the armature and latch when latched.

%, Shift the magne s by means of screws "C" for a .030" air gap Detween
the armature and the left cors when de-energized, and DO?“ air gap between the
armature and the right cors when energized. This provides .005" unlatching clear-
" ance at end of armature. o

4, Adjust the clutch detent "14™ for a .002" to ,003" clearance between its
end and the one-tooth ratchet on the ejsct clutch gear. This is obtalined by ston-
ing or peening the dstent. :

5. The eject magnet armature ¥mockoff "13" should be adjusted for .003"
to .005" clearance between the end of the armature and the 1&tch as shown in
"F" when in the extreme latching position.

If all of the above:adjustments ars correctly mede, thers should be from
.015" to 025" clearance between the clutch latch and the cluteh dog assembly when
the magnets are energized.

Drive Feed Clutch Assemblies - Fig. SA and 5B,

There are two drive feed clutch assemblies on the rear of the machine, which
control the horizontal secondary feed eheft and the diagonally operating primary
feed shaft. These clutches are pinned to thelr respective shafts, and it is essen-
tial that they latch mnd unlaich in synchronism when both feeds operate.

The adjustments of-the 0ld style units are as'folloﬁs: Fig. 5B
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_ 1. e the clutch 1g latched; the armature backstop ecrew "B should be
ad justed for an approximate 1/16" overlap of the armature latich polnt and the
clutch iatch.

2, Vhen the clutch 15 unlatched and the armature attracted, the armature
stop "A" should be adjustéd for an approximate .012" te .018" clearance betwsen
the latch and ciutch, and an air gap of .005" to .008" betwsen the armature and
the core nearest the pivot point.

The &djustments_of the new style units are as follows: Fig. BA.

_ 1. Set clutch latch by means of set screv so as to clear the clutch lever
and dog assembly by .010" to .0D15" when in energized position.

2. Adjust srmature plate horizontally for a ;005".t0 .008" clearance
between the latch and the end of the armsture, when the latch Is in the extrems
carmming positien.

3, At the same tims, the armature plate should be positioned vertically
to provide a .020" to .025" overlap of the armature and latch in latch position.

4, Magnet bracket should be positioned to cbiain a 025" air gap between
the armatire and the core farthest away from the pivot point with the armsture
in the de-energized position. The air gap at the point nearest the pivot pownt
ghould bs .003" with the armature energizea

5, Adjust the magnet srmature Xnock-off screw to obtain .0L0" clearance
between the armature and the kmock-off, when the latch is in the extreme cam
position,

SELECTOR CONTROL AND SEQUENCE CONTROL UNITS Fig. 10.

These unlts are located -on the rear of the machine, and are identical in
appearance, construction and function.

They are unlike the contircl units ueed in other accounting machines, as
they are capable of determining not only whether two cards contain *Ye same or
different control numbers, but 1f different, which card coniains the highest number,
and which card contains the lower number.

The sequence unit 1s mounted on the resar of the machine to the right, facing '
front of chine.

The magnets in the upper section of the éequense unit are known as the
gecond primary seguence magnets. The magneis In the lower section are lmown as
the first primary sequence magnets.. '

The selector unit 1Is mounted to the left of the sequence unit on the sanme
plane. (facing front of machine)

The magnets in the uppsr section of the selsctor unit aye known ag the
secondary selector magnets. The magnets in the lower section are known as the

primery seleclor magnetas.
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Either unit may be plugged from any set of brushes &s all brusches are on the
game side of the lLins. :

Each unlt has 32 magnets which are pluggeble in pairs permitting 8 comparison
of sixteen digits in each unit., When using less than sixteen digits, It iIs not nec-
easary to plug adjacent plug jacks. It is necsgsary to plug the magnets in palrs;
i.e., if the first magnet ls used on one side, the first megnet must de used on the
other side pluggable to the column for comparison., The second or any muliiple of
magnets mey be skipped as long as the next position used is plugged on both sides.

By plugging ons of the magpets, a set-up is.obtained corresponding to the
perforation in the card. When the corresponding magnet is plugged on the cpposite
side of the unit, a similar sst-up is obtained, ithereby permitting a2 compariscn.

Each unilt may be plugged to give one of three comparisons. The three com- :
perigons which may be cbtalned are an "equal" reading, a "high" reading end a "low”
reading. This will permit the cambimsiion of cards soming under any one of the
comparisongs ané the segregation of the remzining cerds.

Fach of the two units hees a reading stripy. Esch magnet in the unit controls
the position of the seiection contact control lever which positions the selsction
contact springs on the reading strip, depending on the comparison of the digits
being compared. If the number set-up on ohe side is "equal”™ to that on the other
side, no motion is transmitied to the sslection contact control lever, so that the
selection contact springs give an even reading. If the number set-up on one side
excoeds the number sel-up on the other, motion is transmitted to the pelection con-
tact control lever so as to give & "high" reading. If the number set-up is lower
on one side than the other, the sslectiicn contact control lever pos;tlona the selec«
tion contact springs so as to give a "low" veading.

Once each card cycle, =& reading is senzed through thig emitter strip and the
verious machine functions are controlled;, depending on the nature of the opsration.

&g sach card feeds by the sensing brushes, a set-up cam in each unit transmitas
motion to a set-up bail, which, in twrmn, operates a set-up ratchet for each magnet.
The set-up ratchet has nine teeth and a stop tooth, and moves in synchkronism with the
card a8 it pasass Lhe brush reading statloms. A set-up pawl controls the stopping of
the set-up ratchet. The set-up pawl is normally held latched by the magnet armature |
and ie tripped when & hole is sensed in the card. The set-up ratchet will then be
stopped on the retchet tooth corresponding to the hole sensed. The position of op-
posite smet-up ratchets operate the selection contact control lsver by means of a _
differential link and cause the selection contact spring to attain one of three pos- |
itions -- "equal," "high," and "low.”

Once each card cycle a cam transmits motion through a latch which, in turn,
operates on & restoring pawl, vhich will disengage the set-up pawl from the set-up
ratchet, thereby insuring that ell set-up ratchets are restored Just prior to read-
ing or sensing & new set-up. The restoring mechaniem 15 magnetically controlled.
The restoring magnets must receive an impulse each card cycle in order to restore

the set-up ratchets. If no Impulse ls received to the restoring magneby the pre-
vious set-up will remain.

The following conditions apply only to Plugging seturs using the basic
petup. This involves only a smell portion of the collator operzgtions and is outlinedJ
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merely ag an exampie. You will note that it is customary to refer to low readings
only in this write-up, as it is tne low reading rather than the high reading which
is the source of control.

A low primary reading in the selsctor unit will cause primary foed operation.
Equal readings in both,uniﬁs cause the primary feed to operate.

An equal reading in the selector unit and a primary change in the seguence
unit will result in both feeds operating with the M. 5. and 5. "OFF."

An equal reading in the selector unit and a primary change in the seguencs
unit will result in & secondary feed and a primary eject dut no primary fesd with
the M. 8. and S. "0W.¥

_ A low secondary reading in the selector unit causes thé secondsry feed to
operate.

Fig.10 ig a cross-section of one of these units. Fig. 7 shows the sequence
to follow when espembling a set-up ratchet assembly.

The units sre adjusted as followe: (Fig. 8)

1. Bend the individual armatures so thers will be .003 to .005 clearance
between the armature and the core nearest the pivot point when the armature ls
attracted against the other core. Check with power. '

2. The mwounting brackets of the magnet assemblies should be so located
betwesen the side plates that the armatures "A" in the attracted position will have
an uwnlatched clsarance of .006 to .010. Fig.BA. Bend the brass suppert, for indiv-
idual adjustment.

3, Move the entire meznet unit to the front or rear to provide .C10 to
.015 clearaznce between the stop pawls and the sector testh when the stop pawl is
latched. Flg. S . Individual adjustment can be obtained by moving sach megnet to
the front or rear. Check to be surs there is .010 to .01k clearance between stop
vawl and end of armature when stop pawl is on high tooth of sector. Fig. 8g.

b, The adjusting screws "D" in ths set-up bails should be adjusted to
provide a uwniform overlap of .030 te .O40 of the stop pawls on the sectors at both
ends of the unit on the corrvesponding line of Index. It is then neceesary to adjust
screwa "D" g0 the points of the restoring pawls "F" clear the latch "G" by 024 to

-032 when the cam follower is on the highest pcint of the set-up cam "H." This last
adjustment must be made in uniform steps on each of the screws "D" in order to
“maintain the proper uniform overlap. Fig. &C.

5. With the set-up pawls engaging corresponding teeth of equal value in
both the primary and secondary ratchets of each bank, adjust the selection contact
spring assembly sc that Jts contacts are on the center or egual position on the
selection contact bar. With all sixteen positions set for egquel readings, test by
means of a ftest light, vsing a l-watt neon bulb, to sse that the circuit 1s complete
throughout the entire length of the selection contact bar. This necn bulb shouwld .not
be used for testing other circuits, as it will not indicate grounds.

&. After the set-up baﬁls and magnet assemblies are properly adjusted, the
get-up armature knockof? bail "I ghould be adjus'ed by means of the eccentric studs
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"J% in each end., This adJustmsnt should be such that when the set-up baile ars
against the cam followers, which are at the same tlme resting on the low polnt of
The set-up cams, the knockoff ball will have knocked the armaturss off but be clear-
ing them by from .002" to .006". ¥ig. 8D.

7 With the regtoring pawl in ite present position, and the restoring arm-
ature knockoff lever "K" at the end of its travel where it should knock off the
armature, it should clear the armature by from .002" teo .D06". Fig. 8E.

- 8. 1Install the selector contact strips so the contacts will have an equal
amount of travel from the center positions to the outer segments. The contact strips
can be shifted by loosening their mounting screws. :

To install the gelsctor units, procsed as follows:

1. Set the machine to 8 on the index. (This will be 18°.)

2. Release the selector unit restoring magnat.

%. Turn the selector unit drive gear clockwise until the stop pawl overlaps
the #8 tooth of the set-up ratchet .0207.

4. Install the unit.

5, Adjusu the unit adjusting B8CTSWE \3, Fig 10} for & .002" wink of the
drive gears.

CIRCUIT BREAKERS AND CR CAMS

The circuit breakers and CR cams are located in a unit on the left end
of the machine. Looking al the unit from the front of the machine, the upper
row of breakers sre CR'e 1, 2, 3 and L4, and the lower row (CR's 5, &, 7 and 8,
The upper row, rear, are CBfs 1, 2, 3 and 4. The circuit brezkere are numbered Trom
left to right on thelr respective shafts.

PURPOSE OF CONTACT POINTS

The CR contacts are continuously rumning 28 soon a8 the drive motor is'operv
ating.

CR-1--Thie contact controle the impulses to the feed clutches, the restoring
magnets and the "Plug to C" plughubs, sc that the varlous magnets will be energized at
201°, ' :

CR-2--This contact controls the read-out impulses to the comparing units. It
mekes at: 185° so that the various relays controlled from thsse units can be set up ip
time for CR-1 to send an impulse through their points to control feeding.

CR-3--This contact allows the circuits to be completed to the reading b"uanas
during the reading portion of each card cyecls. It is made for § to 1 readi Ing time,
broksn at 0 reading time, and made again for X. It 1z broken at 0 time to e¢iminaTe
the completion of clrculte through 0 holes in. the card to ths mgnetls of the comparing
units, as the sectors of these units do not have a 0 tooth.
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CR-4--This contact controle the energization of the cycle delay reiay
(second cycle} R-16 in conjunction with the cycle delay (first cycle) R-33 B points.

CR-5--This contact closes after the varions reading card levers have mads to
pick up the card lever contact relays and breake before the card lever contacts open,
thus eliminsting arcing at the card lever contacts. These card lever contacts made
and breask each card cycls while cards are fesding.

CR-G--This contact completes a holding circuit for the start relay in con-
Junction with the R-17 AU points, to hold the relay up for one mack e cycle when
Tilrst starting the machine by depression of the start key, and also to held the
start relay dwring the time that CR-7 is open on each cycle, while cards are feed-
Ing. ' '

CR-T~-This contact emits an lmpulse each cycle to determine if the various
card lever contacta or relays controlled by contacte ars in the proper position to
continue machine opsration for another cycle. It also allows the start relay to be
picked up only at a given time so that, when the start key is deprsssed, full timed
impuises will be delivered to the feed clutches by CR-1. :

CR-8--This contact controls the pick-up.and drop-out of the feed interiock
reiay R-20, 80 that the varicus points controlling this relay will not be subject
to a make or break arec.. .

PUEPOSE OF FRIMARY COMMUTATORS

The primary commutators operate only under control of the primary feed clutch,

P-1--This commutator controls the hot 9 circnit after the cards have left the
primary wrushes No. 1 or No. 2. It is made only for the 9 impulse from the circuit
breakere.

P-2--This commtator controls the holding clrcuit for the primary X selector,

and a plck-up and holding circuit for the primary card lever contact No. 1 and No, 2

- holding relays, oo that these relays will be snergilzed until after the beginning of

The next primery cycle. It alsc acts as a holding means for the primary cycle delay
{second cycle)} rslay R-16. :

P-3--This commmtator controls the circutt to the primary X selector relaya
H3-2 and R-11, sc that these releys can be picked up. only from an X hole in the
card. '

P-k--Thig commutatér controls the holding circults for the primary cycle
delay (firet cycle) R-33 and the error reset relay R-34%, so thet thess relays will
hold wp untill a priwmesry cycle takes place. ' :

PUEPOSE OF SEGONDARY COMMUTATORS

. The secondary commutators operate only under control of the secondary feed
clutch.

8-1--This commtator controls the hot 9 impulse after the cards have left
the secondary brush statlon. It ie made Tor the 9 impulse only of the ¢ircuilt
breakers. ' ' :

S-2~-This commutator controls the holding cirecuit for the secondary

— . . —— THINK _ —



_ mﬂﬁgg i3
( R N

& selector and a pick-up and holding circuit for the secondary card lever contact
~holding relays so that these relays will be energized after the beginning of the
next gscondary cycle.

£-5--This commutator controls the circuit to the secondary X melector relays
BS-1 and E-10, so that these relays can be plcked up only from an X hole in the card.

PURPOSE OF DUO RELAY CONTACTS

R-1 AL--The normelly closed contacts establish, in conjunction with
‘Pri, C.L.C. No. 1 (H) R-15 BU, and Pri. C.L.C. No. 2 (H) R-13 BL {normslly open) as
a test circuit for the continuation of operation for ancther cycle if cards are in
the primasry hopper. : '

) The normally open dontatﬂs in coﬁjunction with the secondary hopper E-3 EU
and the Pri. C.L.C, No. 2 {H) R-13 BL (normally closed), shunt ou* the primary card
lever con'rols vwhen the secondary feed is being used alcone.

R-1 AU--This contact in conjunction with Pri. C.L.C. Fo. 2 (E) R-12 RU,
permits the snergization of the start relay R-17 {PU No. 1) for three cycles
through the start key No. 1 when using the primery feed. It requires three cycles
to condition the primary contacts In serles with start key Fo. 2.

R~1 BEL--This contact In conjunctlon with Ssc. hoPper R-3 BL prevents ener-
gization of the restoring interlock reley R-21 withoul cards in either feed hopper,
if the run~cut key is depressed. '

_ - R-1 BU--This contact, in conjunction with Sec. hopper R-3 AL -(normally open)
and Sec. C.L.C. (H) R-9 AL {normally closed) shunts oub the secondary card lever
controls, when the primary feed is being used alone.

R-2 AL--This contact, when normally cloged, permits a circuit to be completed
to the primery feed magnet and the relay HS-3 when cards are inserted in the primary
hopper. It should be noted that there are four card lever control contacts, ocme of
which must be closed ln order to ensergize the primary feed magnet. It should bs
noted that there are also four card positions in the primary feed, sc that it ig
necessary to have a card in one of these positions in order to operate the primary.
feed.

R-2 AU--This contact, in conjunction with the normally closed side of
Pri, C.L.C. No. 1, R-T B, &nd the Pri. C.L.C. No. 2, R-6 B, permits the hot 9
circuits to be completed only during run-out cycles, and prevente these hot O
cirecuits during run-in cycles. ' ’

R-2 B--This contact, when normally closed permits the automatic run-in
circuits to be completed to the primary feed cluteh and the secondary feed clutch.
It prevents the completion of these clrcuits iIn the event that the secondary feed is
being used slone. : -

R-3 AL~-The normally closed contacts operate in conjunction with the
Sec. C.L C. (H) R-9 AL {normally open) as a test circuit for the continuetion of
operation for another cycle, if cards are in the secondary hopper.

_ The normally open contacts, in conjunction with Pri. hopper E-1 BU and
Sec. C.L.C. (H) R-9 AL (normally closed) shunt out the secondary card lever controls
when the primary feed is being used alone. '
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R-3 AU-~This contact, In conjunction with See. C.L C. {H) R-8 B, permits
engrgization of the start relsy R-17 (PU No. 1) for two cyoles through the start
key Fc. 1, when using the seccndary feed. It requires two cycles to condition the
secondary cardi lever contacts in series with the start key No. 2. -

B-3 BL--This contact, in conjunction with Fri. hopper R-1 BL, prevents ener-
glzation of the restoring interlock relay R-21 without cards in ei+ner hepper, if
the run-out key is depressed.

R-3 BU--This contact, in conjunction with ¥ri. hoppsr R-1 AL, (normally.opsn)
and Pri. C.L.C. Ne. 2 (H} R-13 BL (normally closed) shunts oub the Pri. card lever
controls when the sgecondary feed 1s being used alons,

R-% AL--This con'act, when normally closed, permits a clrecult to be completed
Lo the secondary feed magnet vwhen cards are Inseted in the secondary horper. It
operates in conjunction with the other two card station contacts so that the secon-
dary feed can operate only if cards are in one of the three pesitions in that Peed.

R-k B--This contact allows the hot 9 cirecuit to be completed to the secon-
desry brushes only durlng run-cut cycles of cards in the secondsary feed. It prevents
the hot 9 circuit from being completed during run-in cycles.

E~5 A--This centact allows the circuit breaker Iimpulses to be sent to the
secondary brusiiee only when cards are passiﬁg the Becondary brueh station. .

R-% B-—Tn*s contact completes a circult to pick up the Sec. C.L.C. (H)
rel&ys R-8 and R-9, when the secondary commutator No. 2 makes. _

R-6 A--This contact completes a pick-up ¢ircuit to the Pri. C.L.C No. 2
holding relays R-12 and R~13, when the primary commutator No. 2 makes.

R-6 B--The normally open points of this contact permit cireult breaker
impulses to be delivered to the primary brushes No. 2 only when cards pass that
brush station. The normally cloesd pointe, in conjunction with Pri. hopper R-2 AU,
permii the hot 9 circult to be completed after the last card leaves the primary bfushT
es, and ween open, prevent all impulees from the circuit breakers being sent to the
primary brushes No. 1 when the last card passes the primary brushes No. 2.

R-T A--This contact completes a pick-up circuit to the primary card lever
contact No. 1 holding relays R-14 and R-15, when the primary cqmmutabor Ho. 2 makes.

R-7 B--The normally open peoints of this contact permii the circult bresker
impulees to be delivered to the primary brushes No. 1 only as cards pass that
station. The normally closed points, in conjunction with Pri. hopper R-2 AU, permit
the hot 9 circuits to be completed to the primary brushes No. 1 aftsr the last card
leaves, and when open, prevent all circult breaker Impulses from being senit to the
primary brushes No. 2 when the first card passes the primary brushes No. 1. '

'R-8 AL--This contact completes a circuit, in conjunction with CR-8, to pick
up the feed interlock relay R-20, after ithe last card hae lef't the secondary Teed,
VWhen open, while carde are feedlng, 1t prevents energization of this feed interlock
relay.

R-8 AU--This contact completes the holding circuit Ffor the Sec. C.L.C. (H)
a‘;h:t‘*ela,;y’s R~8 and R-9, after they have been picked up by & circuit through R-5 B and
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the secondary commutator Ne. 2.

R-8 BL--Thisg contact, in conjunction with the eecondary hopper R-3 AU, permits
energization of the start relay (R-17 pick-up No. 1} for only two cycles, through the
gtart key No. 1, when using the secondary feed alone.

R-9 AL--This normally closed contact, in conjunction with Pri. hopper E-1 BU
and Sec. hopper R-3 AL (normally open, permits CR-7 test circuite to be completed
around the Sec. ¢.L.C. relay points when the primary feed is being ueed alone., The
normally open points, in conjunction with the Sec. hopper R-3 AL {normally closed)
egtablish a test clrcuit for the continuation of operation for ancther cycle, if
cards are in the secondary brush station.

R-9 B--The normally closed points of this contact establish the circult te the
secondary feed magnets for the flrst two cycles when cards are placed in the secon-
dary hopper at the begimning of & run, regardless of the plugging or basic set-up
switch arrangsment. This insures the feeding of the first card past the secondary
brushea. The normally open point establishes a circult to the secondary feed clutch
magnethat any time that a card ie in a position jJust past the secondary brushes.

See R-L A,

R-10 A& and R-10 B--These contacts act as one tranafer point to make or break
a circuit between the common, X and No X hubs of ihe secondary X selector.

R-11 A and R-11 B--These comtacte act os one transfer point to make or break
a circult between the common, X and Ne X hubs of the primsry X selector.

R-12 AL--Thie contact permitas a circult through the basic sst-vup switch
"E" and Pri. elect plughubs to be completed to the eject Teed cluuch magnet, only
if a card is at the eject station.

R-12 AU--The normelly closed peint of this contact permits circuits to be com-
pleted to the primary feed clutch for three cycles when first starting a run of
cards. At the end of the third cycle this contact opens, and thereafter the ener- .
gization of the primery feed clutch magnet iz under the control of the basic set-up
switch "P" or auxiliary plugging to the plughubs "Primary Feed.” The normally open
points complets a circnit to the primery feed magnet at any time when a card is in
the ejest station. BSee R-2 AL. '

R-12 BL--This contact, in conjunctien with the Pri. C.L.C. No. 1 {H} R-1% AL,
esteblishes a circult +o the feed interlock relay R-20 after -the last card leaves
the primary Teed. : :

R-12 BU--Thie contact, in conjunction wlth Pri. hopper R-1 AU, permits ener-
gizatlon cf the start relay R-17 {pick-up No. 1) for only three cycles through the
start key Wo. 1 when using the primary feed alone, or in conjunction with the sec-
ondary feed, )

R-13 AL--This point acts a8 a holding means for the Pri. C.L.C. No. 2 {H)} R-12 -
and R-13. '

R-13 AU--This point, In conjunction with the Pri, C¢.L.C. No. 1{H) R-1k BU, o
establishes a circuit for running cards ouit of the secondary feed during operatlons
in which the secondary operates from conditions established between the primary
brushes No. 1 and Wo., 2. An example of this type of work wbuld be the feeding of a_j
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~lank card ahead of each primary group, in which case the secondary feed is operated

- vy & high second card reading Iin the sequence unit. After the last card lsaves the
primary feed it 1s impossible to secure s high second cerd reading, and thereafter the

R-13 AU and R-14 BU'p01nus are used to fsed the secondary _

R-13 BL--The nermally closed points of this contact work in conjfunction with
the secondary hopper R-3BU and the primary hopper R-1 AL {normally open) to complete
the CR-T7 test circuit when there are no cards in the primary feed. The normally open
points work in conjunction with Pri. C.L.C. No. 1 () R-15 BU, and the Pri. honper
R-1 AL (normally closed) to establish the test circuit for CR-7 when cards sre feed-
Ing in the primsry feed.

E-1% AL--This contact, in conjunction with the Pri, C.L.C. No. 2 (H) E-12 BL,
prevenie energlizatlion of the feed infterlock relay during the third cycle of the
primary fesd. It permits CR-8 to complete a circuit to the fsed interlock relay
R-20 afier the cards have left the primary feed.

R-1l 4U--This contact permita a.circuit 10 be completéed to the primary fesd
clutch magnet when & card has just passed the primary brushes No. 1. See R-2 AL.

R-14 BL--This contact opens during the second cycle of the primary feed and
prevents energization of the unit clearing R-18 and R-19, on the third cycle., This
is necessary inasmuch as the secondary feed 18 not cperating on the third cycle of

the primery, and the gecondary restoring magnet ehould not be energized.

E-14 BU--See R-13 AU.

R-15 A--This contact zllows an egual reading in the -selsctor unit to operate
the secondary feed clutch magnet after the last card passes the primary drushes No. 2.
This is necessary in the event that the last card in the primary feed is punched 3's,
which condition would eliminate the high secondary card reading as the last card
passes the secondary brushes No. 2. The normally open points permit an egual condl-
tion in the sequence unit and an equal condition in the selector unit to operate the
vrimary feed clutch normally.

R-15 BEL.--This contact serves as a holding means for the Pri. C.L.C. No. 1 (H)
R-14 and R- -15.

R-15 BU--This contact cperates in conjunction with the primary hopper R-1 AL,
{normally closed) end the Pri. C.L.C. No. 2 {H) R-13 BL, (Normally open) to establish
test circuit to CR-T7 when cards are présent in *he primery fezed.

R=16 A-rThis comtact acts as a holding means for the Fri. cycle delay
- {sscond cycle} R-16.

R~16 B--This contact completes the circuit between the pvlmaay cycle delay
piughabs for control of varlous cycle delay operaticns.

R-17 AL--This contact serves as a holding circuit during the time that CR-7
is made during each card cycle, providing that the various card lever contacts ars
in the proper position.

_ R-17 AU--This contact acts as & holding mesns for the start relay (pick-up
Ho. 2} R-17, through CR-6. .
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R»lT'B?-This sontact -controls all circuits to the comparing units read-out
“circuits, and to the feed clutch magnets, restoring magnets, selectlion magnets, etc.
zllowing thess circunits to be completsd only when the start relay is energized.

R-18 A--Thls contact prevents the pick-up of the restoring interlock relay
R-21 until the third cycle of the machine, as this contact does not make until after
CR-1 makes and breaks for the second cycle.

R-i8 B--This contact acts as a holding contact for the unit clearing R-18 and
C Re 193 iw parallel with ths start relay (pick-up No. 2) R-17.

k-1 2L, R-19 AU and R-19 BL--These three pointe insure The clearing of ths
uomparing units at the beginning of the run, as they are made for the first two cycleg.

R-20 A and R-20 B--These two contacts ars uged tce commect the three readings
from the selector unit, sfter the last curd leaves either feed, to effect selection
of any cardes punched S9%s. Selection of any other card could bs effected by a low
reading, caused when ths hot 9 circuit functions in the opposite feed.

R=214~-This confact @stablishes a holding circunit for the restoring interlock
relay R-2l through the run-out key No. 2 contact.

~ R-21 B--This contact renders the start key contact Neo. 1 inoperative, after:
the run-in c¢ycles. If, during a run, a Jam occurs at one of the reeding stations,
allowing the Pri. C.L.C. Ko. 2 (H} or the Sec. ¢.L.C. {H)} R-8 B to close, it is
necesgpary to depress the run-out key.

-R-22 A--This con‘act causes the ejact cluich megnet L operate on & low prim-
ary condition in the selector unit when the basic set-up switches are "ON."

R-22 B--This contact causes the primary feed magnet and assccilated circui’s
to be energized on a low primary reading 1n the selector mnit when the bagic set-up
switches are "ON." : :

K-23 A--This contact causes the eject feed magnet to be snergized on an
equal ¢condition in the selector unit when the basic set-up switches are "ON." It
gkould be noticed that this point also cperates ths primery fesd clutch on an egual
condition when the Multiple Sec. with Selection switch ie "OFF."

R-23 B--This contact, in conjunction with Pri. ¢.L.C. No. 1 {H) R-15 4&:
{normally open) and equal second primary R-26 A, operates the primary feed magnet on
an equal condition in both comparing units. It operates 1n conjunction with the’
equal second primary R-26 B and high second primary R-25, or low second primary
R-27, to operate the secondary feed magnet with an equal condition in the selector
unit and a high or low conditlon in the sequence wvnit, when basic sef-up switches
are "0N." See R-15A.

R-2k-.This contact causes the secondary feed magnet to be energized on a low
gecondary reading in ths selector unit, when basic set-up switches are "ON."

R-25--8ee R-23 B.
R-26 A--See R-23 B.

R-26 B--This contact prevents operation of the secondary feed magnet when
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merging with the uee of only the selector wnit, on an equal condition in the selector
mit ard 2 high second card reading in the seguence unit, when Zhe primary change
i gwitch is "OFF . "

R-E?-—See'm-ea B.

E-28 A and E-28 B through E-32 4 and R-32 B--These contacts act as transfer
contacts For the varioua sselectors to meke or bresk cireuits between the "C" hub and
he "{" and "No X" hubs. ' o

E R-33 A--This contact establishes 3 holding circuit For the primsry cycle
delay (first cycle) R-33.

R-33 B--This contact estatlishes a pick~up cilrcuit for the primary cycle
felay (second cycle} R-1%5 in conjunction with CR=l to Celay the operation of R-14
one cycle.

~-This peint prevents the re-energization of the error pick-up relaya
tar the error re-set key has been depressed.

R-34 AU~--This contact provides s holding circuit for the error re-set relay

k-3l L--This contact drops oub the error hoid relay E-35 when the error
re-set keoy is depressed.

B-A54~-This contact establishes & hoiding circuiv for the error holding
elay R-35.

B-35 B--This contact opens the CR-T7 test circuit to the start relay
(pick-tp Weo. 2) R-17 when the error circuit is energized. '

PURPOSE OF HS RELAY CONTAQTS

HF2-1--This contact establishes a holding circult for the secondary X selector
relays HS-1 and R-18. A high spesd relay is needed to sense the X hole in the card.

#8.2--This contact establishes a holding circuit for the primary X selector
relays Z5-2 and R-11. A high speed rslay is needsd to sense the X hole in the card.

He-3~-Thls contact causes the eject feed magnet to be energized on cach
primary cycle, so that the eject mechaniem is operafing to receive a card from the

primary feed.

Hs-4--Thia contact opens the various fesd clutch circuite when an error occurs
so that the machine will stop on the cycle in which the error wae sensed.

PUEPOSE'QF CARD LEVER CONTACTS

The purpose of all card lever coptacts is obvious, with the sycent¢on perhape |
of the two following:

The primary maching card lever contact arnd the secondary'marhine card lever
ccontacst cause the respeciive feed cluteh circults to opsrate on the cycle in which a
card 1s ready to enter the primary brushes Ne. 1 and the secondary brushes, respect-_ﬂj

kively, i the event that a singls card is inserted in either feed,
THINK
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The pocket stop contact is a mercury type switch, and is used %o break the

‘start relay R-17 (pick-up Fo. 2) test circult when a pocket 1e filled to capaciiy.
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CIRCUITS Fig. 38.

i A11 circults on the Electric Punched Card Collating Machine operate on
LD volts D.C. The 40 volt current is furnished by 2 motor generator, vwhich 1ls a
separate unit in the machine. A separate drive motor is provided to operate the
machine mechanically. The generator and the motor can be ohtained In any voltags
and frequency sc that the machine will operate from any comercial current aource.

: The circuits to the generator and drive motor are so arranged that when
the sentinel switch iz turned "ON" the motor generator will start first, and after
the voltags in the generator has built up to between 25 and 30 volis, a heavy duty
relay is operated which closes its pointes and ccmpletes the circuit to ths drive
motoer. :

Thie method of starting has two distinct advantages» 1. The starting
current of the machine is reduced, as the two units do not start at the eame time:
2. Machine operstion cannot be started until the generator voltage is at the
proper point. :

During the study of these circuite, from fime to time it will be noted
that various parallel circuits are completed. Eowever, It should be definitely
understood that the additional parsllel circults have no bearing on the function
of the machine at that tims and will be explained in deteil at a later point In
the description. ' '

The circuits for the motor generator and drive motor are as follovs:

1. Motor Generator Motor Circuit -- When the sentinel switch is closed,
the circuit is completed as follows: Attachment cord, post 3, blade of sentinel
switch, post 5, motor side of motor generator, post 8 biade of sentinel switch,
the“mal element of sentinel switch, post 1 to ths Other side of the line.

2. Hbav? Duty Relay -- When the voltage builds up to between 25 and
30 volts, the heavy duty relay attracte its armature. The circuit is as follows:
Line terminal of motor generator, 3 amp. fuss, coil of heavy duty relay, 3 amp.
ifuse, generator post A.

5. Drive Motor -- The points of the heavy duty relay, when closed,
complete & circuit, from the attachment cord to post 3, sentinel switch, post 5,
roints of heavy duty relay, post 6 drive motor, pogt 8, sentinel switch, post 1
to other sidé of the line. : '

Tt will be noticed that the test lamp outlet is hot at &ll times, if the
attachment cord is plugged to the commercial supply.

LD Yolt Machine Gircuits -- In order to facilitate the study and descrip-
tion of the circults, verions basic set-ups will be covered in detail, both as to
cireult description and machine cycles. Reference will be made to both plugboard
set-upe and cycle analysis charts. '

When the generator voltagé builde up after the machine has been turned
on, and before cards are inserted in either hopper, circuite will be completed to
the primesry hopper relays Nosn I and 2 and to the secondary hopper relays Wos. 3
and k.
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4, Primary Hopper Relays -- This circuilt is as follows: DPost G,
primary hopper relays Nos. 1 and 2, primery hopper contact normally closed,; o
poat 3.

%, Secondary Hopper Relays -- This circult is as follows: Post &,
secondary hopper relays 3 and L, secondary hopper contact normally closed, to poal

3.

Any time that carde are placed in either feed hopper, the hopper contacts
open, causing theese relaye to drop As the last card leaves the hopper, the hopper
contacts mske at approximately 57°, again picking up their respective relays.

SINGLE FEED OPERATIONS - SEQUENCE CHECKING

Consideration im given first to simple operations of the machine in
which only one fesd is used, for example, & simple sequence check in which the
primary feed only is used. The plugging for this operatlon is shown in plug-
board set-up, Fig. #12. The sequence unit is plugged to the primary brushes and
primary seguence brushes so that a comparison is made between the cards as they
pass these two statlons in the primary feed. As long as an equal condition, or a
high second primary condition exists, the cards are in proper sequence. When a
low primary condition exists in the sequence unit, It means that the card or cards
are out: of sequence numerically. Cards are placed in the primary hopper face down,
"g" edge first.

Depressing the start key will cause start relay R-17 to become energlzed,
and the machine to take one cycls,

6. &tart Relay R-17 Pick-up -- When the start key is depreesed, a clircuis
is completed from start relay B-17 {PU No. 1}, Pri. C.L.C. #2 (H) R-12BU, Pri. hop-
per R-1AT normally cloesed, one side of secondary hopper R-3AU, restoring Iinterlock
R-21B normally closed, start key contact FBo. 1, atop key, CR-T7 to post 9. This
clreunit can only be cowpleted between 1239 and 168° undsr control of CR-T. This
insures a full time impulse to all feed clutches, through CR-1, which makes from
201° to 221

7. Start Relay R-17 Holding -- As soon ae R-17AU pointe close, a hold-
ing circult is established through start relay R-17 (PU No. 2), start relay R-1TAU,
CR-6, one side of CR-7, to post 9. -R-17 remains energized until 128° of the follow-
ing machine cycle, so that the R-17B point will complete the clrcuits to the feed
clutches when CR-1 makes.

8. Primary Feed Clutch Magnet -- The "Plug to C" hmbs wlil be hot each’
cycle when CR-1 makes at. 201, if the 17-B points are closed, and, therefore, =
cirecuit is completed to the primary feed clutch magnet as follows: Poet 8, primary
feed cliutch magnet, one sidsé of Pri. C.L.C. #1 R-14AU (H), primery hopper R-2A%,
one side of Pri. C.L.C. #1, (H) R-14AU, one side of Pri. C.L.C. #2 (H) R-12AU,
plug hubs "Primary Feed,” by plugwire to plug hubs "Plug to C," error stop HS-k,
CR-1, start relsy 17-B, post 1l.

9. RjJect Feed Clutch Magnet -- Eject interlock relay HS-3 is wired in
parallel with the primary feed clutch magnet so that it is energized esach time
that the primary feed clutch magnet reocelves an impulse. The point of sject Inter- .-
lock relay HS-3 is used to energlze the eject feed clutch magnet. The circuit is

ag follows: Post 8, eject feed clutch magnet,; one side of Pri. C.L.C. #2 (I} -JJ
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R-12AL, eject interlock relay HB-3, one side of low Pri. R-224, error stop relay
HS-k, CR-1, start relay R-17B to post 11.

By referring to plugboard set-up Fig, Wo. 12, it will be noticed that
+the restoring magneis of the sequence unit are wired o thes restoring hubs.
Thie places the restoring magnets In parallel with the primary feed clutch
magnet so that these restoring magnets will receive an impulse on every primary
cycle to enable a new reading to be placed in the sequence unit.

On this cycle thé first primary card is advanced to the primery sequence
brushes, clesing the primary machine card lever contact. See Fig. Ho. 12-4.
This contact has no effect at the present time, because the primary hopper
T-2AL, peinte are made. At the end of the first cycle the machine will stop
uniess the start key is held down, and it Is necessary to depress the start key
& second “ime, picking up the start relay pick-up Wo. 1 through the start key
contactg No. 1. This will cause the primary feed clutch magnet and eject feed
cluteh magnets to recelve a second Impulse In sxactly the same manner as before,
cansing the second primary card to he advanced from the primary hopper and the
firet primary card to bhe advanced past the primary sequence brushss. See Fig.
Ne. 13. The Tirest card, as it passes the primary sequence brushes, will close
the primary reading C.L.C. No. 1, picking up the Pri. C.L.C. #1 R-7

10, Pri. C.L.C. Wo. 1 R-7 Pick-up Clrecuit -- Thig circult is as follows:
Post 6, R-7 coil, Pri. Reading C.L.C. #1 con'act, CR-5 to post 3.

Pri. C.L.C. #1 R-7B points will be transferred as the card passes ths
primary segquence brushes so that circults can be completed throngh the holes in
the card to ensrgize the set-up magnets in the sequence units.

11l. BSeguenge Unlt Sst-up Magnet Clrcuit -- Thie cirecuit ie as follows:
Post 4, sequence unlt set-up magnets, plug hubs "Pri. Seguence ¥o. 2," plugwire
to plug hubs "Pri. Sequence Brushee,"” primary seguence brushes, contact roll,
common brush, Pri. C.L.C. #1 R-7B, one mide of Pri. C.L.C. #2 &- 6B, break cir-
cuit breake”B Wos. 3 and 4, make circuit breakers Nos. 1 and 2, CR- 3 to post 1.

At the end of the second machine cycle, it will again be necessary to
depress the start key, Inasmuch as a test clreuit for the start relay is not yet
completie, as the first card has not passed the primary brushes. The start relay
{PU No, 1) R-17, the primary feed magnet contact, ang the eject magnet will be
energlzed in the sems manner as explained previously, and the machine will take
a third cycle. fee Fig. No. 14. During the third cycle, the first card passss
the primary brushes. Pri. reading C.L.C. No. 2 1s closed, picking up Pri. C.L.C,
Ne. 2 R-6, trangferring the B-6B points so that circuits are completed through
the primary brushes to the primary sequence No. 1 get-up magnets.

Cn the third cycle the second card pesses the primary seqﬁenca brushes,

" setting up the reading inh the primary sequence set-up magnets No. 2.

12, Pri. ©.L.C. #1 Holding Relays -- Duringthe second cycls of the
primary feed, Pril. C.L.C. No.{iholding relays R-1k and R-15 are picked up when
primary compwmiator No. 2 makes, through Pri, C.L.C, No. 1 R-TA pointe, by the
following circuit: Post &, Pri. C.L.C. #1 holding R-1b ang R-15, R-TA points,
cne side of R-6A pointe, primary commuuator No. 2, one side of secondary commu-

- tator No. 2 to post 5.
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A holding circuilt is established for these relays through the R-15BL
points until primary commutator #2 breaks at 236° of the following cyrcle. Tt
- mugt be remembered at al} times that ths latiching point of the primary feed
and sscondary Ieed 1s 2260 and that of the eject clutch 235°,

13, Pri. C.L.C, No. 2 Holding Relays -- On the third cycle R-12 and
R-13 relays pick up by a2 cireult similar to No. 12 snd holid up until the primsry
commutator No. 2 breake on the following cycle.

At this point it is well to note that the C.L.C. relays are snergized
only while the carde are passing the brushes, and that the C.L.C. holding relays
remsin energized until after the beginning of the nsxt cycle. The card lever
contact relays provide a means of cirecult control as the card passes the bruehes.
The card lever contact holding relays provide a means of circult control while
the particular feed is standing still, if a card passed the respective brush sta-
tion on the previous cycle.

After the 3rd cycle the wachine will continue to operate auvtomatlically
until en error occurs, the cards fall to fesd, or all the cards lsave the hopper.
Start relay plck-up #2 R-17 1is held up through the R-1T7AL pclnts, the various
card lever contact relays points and the CR-7 cam, while CR-6 18 open.

14, Start Relay {Pick-up No. 2) R-17 Test Circuit -- This circuit ie
as follows: Start Relay {Pick-up #2) R-1T coil, R-1TAL, pocket stop contact
secondary hopper R-3AL (hormally open), primary hoppsr R~1BU (normally cloaedj,
R-9 AL (normally closed), R-1 AL {(normally closed) Pri. C.L.C. #1 (E) R-15BU,
Pri. C.L.C. #2 {E) R-13 BL {normally open), error stop R-358, stop key, CR-7,
poat @. The CE-T cam emits a test impulse each cycle to dstermine if the condi-
tione in the machine ars proper for the continnation of another cycle. It will
be noticed that the secondary card lever controle are shunted, and that the cir-
cuit was traced through the card lever controls of the primary feed. The opening
of any one of these contacts will cause the machine to stop, as the start relay
R- 17 w111 drop when CR-§ breaks at 128°.

The start key contact #2, when depressed, ceuses the machine to func-
tion again, only 1f conditions within the machine have been corrected so that
it should operate. For example, if cards run out of the primary feed, the mach-
ine will stop, and can be started agaln when the start key contact #2 is closed,
only after cards have been inserted in the primary feed. However, if a jam
ocours at one of the resding stations, the start key contact #2 will not pick up
relay R-17; and it is then necesesary to depress the run-out key. Whenever the
run-out key is depressed, it is necessary to clear all cards out of the machine
and replace the remaining cards in the feed before again depressing the start
" key.

The gtart key comtact #1 is elsctrically inoperative after the 3rd
cycle, as the restoring interlock relay R-21 picks up during the 3rd cycls,
opening the restoring interlock point R-21B. The start key contact #1 controls
the pick-up of R-17 during run-in cycles, the start key contact #2 controls the
pick-up of R-17 during a run, if the machine is stopped end again started,
provided conditions are such that it should operate, and ths run-out kay, a8
will be explained later, 1s used to run the last carde out of the machine.

15. TPestoring Interlock R-21 Pick-up -= Thils civeuit is as follows:
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Restoring interlock R-21 pick-up'boil, unit ¢learing R-184, Pri. hopper P«lBL, one
side of interlock relay H3-3, ome sids of low primery R-22A, error siop relay H3-k,
CE~1, start relay R-17B, to post 11.

A holding clrcuit is established for restoring interlock releay R-21, through

ing Interlock relay doss not pick up during the first two cycles &s the unit clear-
ing R-18A point is open.

The unit clearing relaye R-18 ané R-19 are picked up for the first two
cycles during a run, in parallel with the start relay (pick-up #1)} R-17 to insure
the clearing out of the comparing units at the beginning of a run, and to prevent
the pick-up of the restoring interleck relay. The unit clearing releys R-18 and
R-19 do no! pick up after the second cycle, due to the fact that Pri, C.L.C. #1
(E} R-14BL point is open. In this particular job the restoring megnets receive
impulses from other sources during the run-in. However, the unit clearing relays
are necesgary for restoring purposes on other set-ups.

During the bth cycle, the second #35 card passes the primary brushes, card
34 passes the primary sequence brushes. See Fig. No. 15. Thie, of course, will
cause a low second primary reading in the sequence unlt, and the machine will stop.
The error stop circuilt funciions in the following mammer: :

1€. Error Plck-up HS-L and R-35 -- This circult is as follows: Post 1%,
HS-4 and R-35, error reset R-34AL, plugboard hubs "Error Pick-up,” plugwirs to
"Low Second Primary"” hubs, seéquence unlit contacts, primary seguence control “input,
CR-2, one eide of CR-1, stsrt relay R-1T7B, post 11.

The energization of the HE-U relay will open the error stop point BS-4 in
the primary feed clutch gireuii. This point opens at approximstely 1859, and the
Impulse through it comes at 2010, 8o that ample time iz provided for opening of
the feed circuit before CR-1 makes.

17. Frror Hold -- This circuilt is as follows: Post 1k, error hold relay
R-35, R-35A, error reset R-34B, poe: 15. '

Error stop R-35B point opens, and breaks the CR-7 test circuit, so that the
start relay R-17 drops. It is necessary to drop the 17 relay so that the machine
will not start autom&tically after the serror reset key 1s depressed.

The error lamp ig wired In parallel with the error hold R-25 coil, and will
glow, signalling the operator that an error has occurred.

It is now necessary %o depress the error reset key to pick up the error
reset relay R-3k, .

18, Error Reset R-3L Pick-up -- This circuit is as follows° Post 1k,
srror reset R-3k ecoll, error reset key, post 13.

The holding circuit 1s establighsd for the error reset relsay uhrough the
R- 5&AU points and the primary commutator .

Error reset R-5hB_points open, dropping R-35 relay so that the machine can
- be started by depression of the start key, by a circuit.to pick up R-17 through
k_the start key contacts #2. When checking the carde to determine the nature of
. : THINK - :
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the R-214 points and the normally closed contacts of the run-out key #2. The restord
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the errvor, several cards should be checked, as a single card, or a grovup of cards,
may be out of ssguence.

After the error i=s checkeﬁr and the start key agaln depresed, the machine
will con'inue to operate until card #42 leaves the primary hopper. At 57° on that
cycle the primary hopper contact makes and picks up R-1, transferring thﬂ primary
hopper R-1AL points so thet the (R-7 test circuit is not complete at 123°, and the
gtert relay drops, opening the R-17B point, stopping the machine.

It ie now necegsary to depress the run-out key to pick up the start relay
through the run-out key contact #1, as the start key contacts #l and.ve are elec~
trieally inoperativs.

As the last card pasges the primary brushes a hot 9 circuit is complsted
to the primary sequence brushes, caueing 9's to be read into the sequence unit,
This creates s high second card reading, or an squal reading in the event thet the
last card past the primary brushes ig punched all 9's

19. Primary Brush #1 Hot 9 Cireuwit -- This cireuit is as followa:
Fost b, Pri. Sequence #2 Magne's, plugboavd hubs "Pri. Seq. #2," plugwire to
plugboard hube "Pri. Seq. Brushes,” Pri. feq. Brushes, contact roll, common
brush, Pri. C.L.C. #1 R-TB {(normslly clossd), Pri. Popper' R-2AU, Pri. commutator
#1, break circuit breakers #3 and #4, make circuit breakers #1 and #2, (R-3 to
post 1.

As the last card leaves the machine, a similer circuit will be completed
through the primary brushes and the Fri. Seq. Magnets #1, causing 9's to be set
up in the lower half of the sequence unit,

Af er *he last cerd leaves the primary feed, ths feed will stop, even
though the run-out key 1s held down, due to the fact that the card lever contacts
controlling the primary feed clutch magnet and the sject feed clutch megnet are
open. :

By removal of the plugw1re to the "Error Stop” plughubs, and insertion of
& plugwire to the "eri, Select” hubs, the machine will sslsct a card when an srror
occurs., By insertion of a plugwire to the sscondary feed and placing of tab cards
in the secondary feed, a tab card can be inserted ashead of each card in error,

By rlacing a plugwire from the "Equal £ gecond Primary”™ hubs to the "HError
Stop" bmbs, the machine will stop whenever a duplicate card appears. This appli-
cation is useful in checking files in which no duplicate cards should exist.

SINGIE FEED OPERATIONE - X CARD SELECTTON

All gtart and rumning circuits are the same &3 those explained under
.Qequence Checking.

For selection of X punched cards in the primary feed the plugboard will be
set up as shown in Fig. No. 16, Tt will be noticed that the Pri. X Pick- -up is
wired to the primary brushes. This causes the Pri. X Circuit to function when an
X punched card passes the brushes, as follows:

20, Pri. X Selector Pick-up.-- This c¢ircult is ae follows: Post 6,
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Pri. X Selector Relays HS-2 and R-11; Pri. Commtator #3, plugbosrd hubs "Pri.
X PU," plugwire to primary btrushes, contaet roll, common brush, Pri. C.1.C. #2
. R- 6B bresk circult breakers #3 and #4, meke circult breakers %1 and #2, CR-3,
post 1. .

A holding circuit 1s sstablished for the primary X selector rslays HS.P
and R-11 through the ES-2 points and the primary commutator #2.

At 201° & circuit is completed through the pointe of the primary X selac-
wor to energize the primary select magnet. '

21, Pri. felect Magnet -- This circult im as follows: Post 12, Pri,
gelect magnet, plughuvs "Pri. Select Magnet,” plugwire to Pri, X "™X" hub, Pri.
X selector R-114, Pri. X "C" hub, plugwire to plughubdbs "Plug to C," error stop
E2-hk, CR-1, start relay K-17B, post 11, '

This ceuses the X punched cards to be deposited in the primery select
pocket. "Ho X" cards can be selected by plu&glnb the select magnet through the
"o f“ side of the Pri. X% Selector.

STNGLE FEED OPERATIONS ~ LAST CAED SELECTION

Tha last card of each group can bs selected by inserting z plugwire from
the plughubs "¥igh Sfecond Primary" to the plughubs "Primary Selected,” See Fig.
dp. 17A. In this coperatlon a high second primary reading, which w1l¢ oecUr &g
the last card cf a certalin group passes the primary brushes, and the Tirst card of
the next group passes the primary sequence brushes, will cause the primary selesct
magnet To he energized.

SINGLE FEED CPERATIONS - FIRSET CARD SELECTION

The first card following the last card of a preceding group will be selecht-
ed by plugging as shown In Fig. No. 17B. In this arrangement, the cycle delay
cirenit 1s ussed; and functions an follown:

21. Primory Cycle Delay Picke-up -- This clrcuit is as follows: Post 1k,
Fri. Cycle Delay (first cycle) R- 33 PU, plugboard hubs "Pri. Cycle Delay P;rknup,
plugwire to plughubs "High Second Primary;"” sequence unit contacts, primary sequence
control Inpuv, CR-2, start relay R-17B, post 1l. This circuit is completed at 185°
on the cycls that the card #85 passes the primary sequence brushes. BSee Fig. No.
18.

Ag the card #85 1s the one to be selected, the select magnet cannot be
energized on this cycle, but must be energized on the following cycle. This is
accomplished through the cycle delsy points. The primary cycle relay {first cycle}

R-33 is held up by a circuit through the R-33% 4 and primary commutator nh unt 11
this commutator breaks at 40° on the followlng cycle.

The primary cycle delay {second cycle) R-16 picks up ati 5)5 through the
cycle delay {first cycle) R-33B points, and holds up through its 164 point and
primary commutator #2 untll 236° of the third cycle. At the end of the cycle
during which card #85 passes the Primary brushes, a circuit is completed through
the primary cycle delay R-16B points, to anergize the primary select magnet.
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22. Primary Select Magnet Through Cycle Delay -- This circuit is as
fellows: Post 12, primery select magnet, plughnbs "Pri. Select;” plugwirs to
pivghubs "Pri. Cycle Delsy," primary cyecle delay R-1568, plughubs “Pri. Cycle
Delay,™ plugwire to plughubs "Plug to C," error atop HS-4, CR-1, start relay
R-17R, to post 11.

“The rrimary cycle delay cilrenit, as the nams implies, provides & hold-
over means for one rprimary cycle, eo that & comparing urit reeding talen during
a primary cycle can be used on the following cyele.

SINGLE FEED OPERATIONS - SINGLE CARD SELECTION

Plugging fer gingle card selection 1s shown in Pig. Ne. L7C. GSelection in
thia case ls effected by means of successive high second primary readings. The
firsgt high second primary reading picks up the primary cycle delay circuit, and
the second or more high sscond primary readings in succession cause a cirecuit to
be complated through the points of the primary cycle delay. TFig. Ho. 19 shows an
example of this type of operation, where card #111 will be selected, as It is a
single card.

SINCGLE FEED OPERATTONS - SECCNDARY X CARD SELECTION

£ or No X card sslectlion can be effected in the secondary feed by plugging
the bosrd ap ghown dotted im Fig. No. 16. With thls arrangement the secondary reed
operates, and selection of the X or No X punched cards takes place in a manner sim-
ilar to that described in "X Selection” in the Primary Feed.

TWO_FEZED OPERATIONS - MERGING WITHOUT SELECTION

The machine plugboard will be set up as shown in plugboard Fig. No. 20,
and cards willbd placed In the hopper as shown in Fig. No, 19,

Cn the first machine cycle, card #11 in the secondary feed moves up to the
sécondary brushes, and card #11 in the primary feed moves up to the primary seguence
brushea. ©OGee ¥Fig. No. 22.

The start relay R-17 1is picked up In the same manner as explained under
Single Feed Operations in Circuil #6. The start relay is also held up as explained
previously in Circuit #7. :

23. Primary Feed Clutch -~ This cireuit is as follows: Post 8 primary
feed magnet, one slde of Pri. C.L.C. #1 (E) R-14AU, Pri. hopper R-2AL {normslly
closed), one gide of Pri. C.L.C. #1 (H) R-14AU, Pri. C.L.C. 42 (E) R-12AU normally .
closed, Pri. hopper R-2B (normally closed). one side of Pri. hopper R-1BL, one
side of eject interlock HS-3, one aide of low Pri. R-224, error stop ZS-k, CR-1
when it makes at 201°, start relay R-17B, to post 11.

2h. Secondary Feed Clutoch -- Thisg circuit 1s as follows: Post 8, Sec.
feed magne's, Sec. hopper R-4A (normally closed), Sec. C.L.C. {E) R-9BL {(normally
closed), one side of Pril. Mach. C.L C., one side of Pri. hopper R-24L, one side
of Pri. C.L.C. #1 (H} R-14AU. to post 11, the same as in previous oircuit,

The ejct feed magnet will be energized through the HS-3 pointe, as explaine.

in Cireunit #9. AJ
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. boints means that cards are feeding properly in both feeds, and that the machine

By referring to the plugboard chart, Fig. Ho. 20, it will be noticed that
the restoring magnets for the primary side of the selector unit and for both -
sides of the mequence unit ars plugged to the regtoring hubs. This plugging
rlaces the restoring magnetas in parallel with the primary Teed clutceh and causes
resteration of the sectors under control of These respective magnets sach time the
primary fesd magnet recelves an impulse. It will also be noticed thet the restor-
ing magnet for the msesondary side of the selector unit is in parallel with the
secondary feed clutch, and, therefore, wiil cauge restoration of thils vnit, each time
that the secondary Teed receives an impulse. :

During the first machine cycle, the Pri. Machine ¢.L.C. and the Sec. Machine
0.L C. close. It will be noted that these contactz are in parallel with previous
circuiis and function only if & gingle cerd iz placed in either feed.

It 18 necessary Lo depress the siart key a second time, after which circuits
are compisted to operate the machine for the second cycle, meving the cards into
poesiiion ag shown in Fig, Neo. 23. The primary and secondary feed clutch circounits
for this second cycle are identical to those for the Tirst. Puring the secend
cycle, card #11 passes the gecondary brushes, reading an 11 into the secondary side |
of the selector unit. Likewlise, card #l1 in the primary feed passes the primary
seguence brushes, causlng a set-up in the seguence brugh side of the sequence
unit., However, these readings have no significance at the present time. It should
be noted that 9 through 1 punchings are the only positions that actuates the stop
. rawls of the comparing units.

The brush read-in clrculis are similar to that traced in ”i*cuit #11,

During the second machine cycle, the asecondary reading card lever contact,
in conjunction with CR-5, complstes & circuit to the Sec. C.L.C. relay R-5. In
ilike mamer, Pri. Read C.L.C. No. 1 completses a circuit te Pri. C.L.C. No. 1, R-7.

The energization of the Sec. C.L.C. B-5 allows the R-5A points to complets
reading circults to the secondary brushes and in like mammer the Pri. C.1.C. No. 1,
R.TB, completes readling circuits to the primary brushes No. 1. During the second
cycle, Ssc. C.L.C. holding relays R-8 and R-Q are energized when the zecondary com-
mitator No. 2 makes at 34° by a cireuit through the 5B points. The R-8 and R-9
relays remsin up after the 5B points open at 188° by means of a holding circuit
through the R-8AU points and the secondary commusator No., 2 uhtil 236° of the
following cycle. In a like manner the Pri. C.L.C. No. 1 holding relays R-14 and
R-15 pick up through R-74 and the primery commutetor No. 2 and hold up through
R-1%BL pointe until the primary commutator No. 2 breaks at 236° of the next pri-
mary cycle.

It is necessary to depress the start key again in order to obtain the third
- machine cycle, after which Lhe machine will continue to run automatically until the
carde have left elther feed. On the third cycle, (See Fig, Wo. 24) the secondary
feed does no® operate due %o the fact that the Sec. C.L. (H) R-9BL point transfers
during the second cycle. The cireuit to the primary feed magnet is identical to -
tha' described in cycle No. 1. After the start key is depressed the third time,

the start key relay pick-up #2 R-17 is held up either through the R-17AL or the
R-1T7AU pointa. The circuit through the R-1TAL points is similar to circult #1k,
except that the pointe controlied by the esconda“y feed card levers are novw intro-
duced in the circuit. The completion of this test circuit through the R-1TAL

can operate for another cycle.
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As the card punched 11 in the primary feed passes the primary brushes, the
Pri, Read ¢.L.C. #, in conjunction with CR-5, causes the Pri. C.L.C. #2 R-6 to
be energized, transferrings the Pri. C.1.C. #2 R-6B points eo that the reading
irmpulses can be sent to the primary brushes. This csuses the 11 punched In the
card to read Into the primary side of the selector unit. Ths card punched 12
pagses the primary sequence drushes, and a 12 is entered into the seguence brush
side of the sequence unit.

It iz posaible to enter these new readinge into the comparing units due
to the fact that the respective regtoring magnets have received impulses at the
aame time thatthe primary feed clutch was esnergized, as was mentioned in previous
explanation. It can be observed, by referring to Fig. No. 24, that at the end of
the third cycle an squal reading existe in the selector unit wit% a high gecond
primary reading in the sequence unit. Therelore, when CR-2 makes at 185 of ths
third cycle, circuite are completed through the coﬁfacts of the comparing units
to pick up equal relay R-23 from the selector unit and equal second primary R-26
from the sequence unit.

Inasmuch as the baslc seb-up switches "E,” "P" and "&" are in the "CH"
position, closure of the R-234 point dompletes circuite to enesrgize the eject
magnet and the primery feed magnet For the fourth cycle. The primary feed clutch
wagnet can be energized for the Lth cycle through the Pri. C.L.C. #2 (H) R-12AU
{Normally open), as thie relay transferred during +the third cycle.

25, Eject Feed Magnet Equal {Selector Unit) -- This circuit is as follows:
Post B, eject feed magnet, Pri. C.L.C., #2 (H) R-12AL, basic set-up switch "E"
“ON," one side of low primary R-224, equal R-23A, error stop relay US-L, CB-I,
gtart relay R-17B, post 11.

26. Primary Feed Magnet Egual {Selector Unit) -- This cirenit ie as
follows: FPost 8, primary feed magnet, Pri, C.L C. #1 {H) R-1kAU, one side of
primary hopper R-24L, bamic set-up switch "F" "ON," one side of equal second
primary R-26A one side of low primary R-22B. Multiple Secondary with Selection
Switch "OFF," one side of low primary R-22A, equal R-23A, one side of low primary
R«224. error stop relay HS-k, CR-1, start relay R-17B to the'o*hsr side of the lins.

The secondary feed cluLch is energlzed for the fourth cycle, due to the fact
uhﬁt the R-23B and.R 25 relay points are closed.

27. Secondary Feed Magnet Equal Readling Selector Unit '

. High Second Primery Reading Sequence Unit -- This ecircuit is as
follows: Post 8, secondary feed magnet, one side of secondary hopper R-ha, Sec.
Mach. C.L.C., hasic set-up switch "S" "ONW," ocne side of low second primary R-27,
high second primary R-25, equal second primary R-26B (normally cloaed), equal R-258,
one side of low primary R-22B, cne side of equal B-QBA_ and out to post 11, aB in
previous c¢ircuits. It should be noticed that when the Multiple Secondary with
Selectlion Switch is "OFF," +that both feeds operate when an equal condition exists
in the selector unit at the same time that a high gecond primary condition exicts
in the sequence unit.

CR-1 completea all fesed megnet circuits from 2010 to 221 - Before CR-1
mekes, CR-2 at 185° sends an impulse through the selector and sequenco units, to
de’ exndne the readings set up, and plck up relays sccordingly. These relays stay
up until CR-2 breaks at 223 so that there is ample time for feed magnet circuiis ‘J
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to be coampleted by OR-1, as CR-2 timing overlaps CR 1 timing. The primary and
- secondary Ieed clufches unlateh and latch at 226° wirile the eject clutch unlatches
and latches at 235 .

On the fourth cycle, cards in both feeds advance one station, as noted in
Fig. No. 23. This figure also shows the readings that will be entered into the
units on this cycle. It should be noticed that a: 185° on the fourth cycle, a
low primary condition In the selector unit, together with & high second primary
condition in the sequence unlt, exists. The low primary reading causes the pri-
mary feed to operate on “‘he LlPth cycle due to *he Fact that low primary R-22B is
dosed when CE-1 makes at 201°. The secondary feed clutch doeg net operate on the
£ifth cycle. See Fig. No. 20

The machine stops a'! ‘he end of the fifty cycle, due o the fact that the
last card has left the primary feed, and the primary hoppsr contact makes, ensr-
glzing the primery hopper relays R-1 and R-2. The primary hopper R-1AL transfers
and opens the test clreuit for the star:t relay. It {is now necessary to depress
the run-out key, closing he run-out key confact #1, in order ‘o pick up the start
relay K- 1? It is necessary to hold the run-ont key down until the cards have
campletely left one feed.

Inasmuich as a low secondary conditlon exists at this time, the secondary
feed operates on the fth cycle, due to the fact that the low secondary relay R-2b
ig energlzed on a low seconddry reading in the selector unit. See Fig. No.27.

28. Fecondary Feed Magnet, Low Secondary Reading, Selector Unift -- This
circui- is ap followa: Post 8, secondary feed magne , one side of The Becondary
- hopper R-%A, Sec. C.L.C (E) R-9BL (normally open), one side of secondary hopper
R-44, one side of Sec. Machine C.L.C., basic set-up switch "8" "ON," one side of
low second primary R-27, low secondary R-2k, one side of equal R-23B, and out to
poast 1l.

The operaticn of the feeds is at all times under the control of the seqdence
and selector units. Thelir operation is con.rclled in the following manner:

With Multiple Secondary wi*h Selectlon Switeh "OFF "

Peadings
Feed .
Selector Unit Seq. Unit Operated Cause
Equal Equal Pri. and Eject E-23A
Equal High 2nd Pri. and Eject R-234, R-23B, R-25
’ _ and Sec.
Low Pri. - Pri. and Eject R-224

Low Sec. - Sec. . R-24

: After Evudying the above chart, the correct operation of the feed should
easily be determined for any conditiorn vhich might exist.

in equal condition exisfs on selector unit, and & high second primary read-
ing existe In the sequence unit at the end of the =sixth cycla. This causes both
feeds to operate on the seventh cycle. See Fig. No. 29, t the end of the
- seventh cycle, a low primary reading exists in the selector unit. This reading
causes the primary feed to operate for the 8th cycle. See Fig. No. 29. During

- THINK -




\H
=

AugRINEs A

the elghth cycle, hol 9's are read from the primary brushes Wo. 1, dus to the fact
that the Pri. C.L.C. #1 R-7B drops back to normal at 2367,

At ihe end of the eighth cycle, an equal reading exists in the gelector
uni , and a high second primary reading exists in the segusnce unit. This condi-
tion cauaes both Teeds to operate. See Fig. 30. AsS the last cards leave the maching
hot 9's read from the secondary brushes and also from the primary brushes Ko. 2.

The primary brushes lo. 1 and primary brushes No. 2 hot 2 cireunlts are the
same as traced previously.

29. Secondary brush hot ¢ -- This clrenit is as follows: Post 2, secon-
dary magnets of selector unit, secondary plughub positions, plugwires to secon-
dary brushes plughub positions, secondary brushes, contact roll, common brush one
side of Sec. € L.C. R-5A, secondary hopper R-UB secondary commmtator No. 1, break
circult breaskers, make c¢lrceuit breakere, CE-3 to post 1.

_ In the event that the cards Iin both feeds do mot end up with the same con-
trol number, the hot § would cause the feed in which cards remain to operate duve to
a low reading in that feed.

When merglng and using boih of the comparing unitis az wired in plugbosrd
drawing No. 20, it should be noticed that bolh feeds operate at the same time when-
ever an equal condition exists In the selector unit, and a high second reading
existe in the sequence unit. Thils operation saves ong cycle in the machine each
time the sequence unit senses a change in the control number of the cards that are
feeding in the primary feed,

If desired, a merging operation can be performed hy the use of the gelec-
tor unit only, leaving the sequence unit for comparison of some other information.
However, when using the selector unit only for merging operationg, it is not possibls
to save a cycle each time the control number changes in the primary feed, the feeding
in this case being from an egual or low primary on the primary side and low sscon-
dary on the secondary side. The speed of the machine in this case would be 240 elec
ted cards per minute, whereas if both comparing units are utilized when morgiqp the
card output of the machine 1s 240 plvs the number of confrol nuriber "hanges re
minute.

MERGING WITH SELECTION

Selection of theose cards or groups of cards in the primery feed not rep-
resented in the secondary feed can be effected while merging by insertion of a '
plugwirs from the plug hubs marked "Low'Primary" t6 the plug hubs marked "Primary

felection.” Any time that a low primsry condition exists in the selector unit, the
primary select magnet will e energized, causing the card or carde to de deposited
in the "Selected Primaries"™ pocket. '

30. Primary Select Magnet Circuit -- The cirenit to the primary select
magnet when a low primary condition exists in the selector unit is as follows:
Post 12, primary select magnet, "Primary Select Magnet” plug hubs on plugboard,
pTugwire to "Low Primary” plug hubs on plugboard, one side of low vrimary R-22
coll, eelector unit conuacts "Belector Control Input” plug hubs on plugboard,
CE- 2 one aide of CR-1, start relay R-17B to post 11. Thie circult is completed
at 185 by CR-2 and would cause card #12 ir Fig. No. 5 and card #15 in Fig. No. 8

-
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+o be selected, &s thess cards are not represented in the secondary feed.

Selection of carde In the secondary feed that are not represented in the
primary feed can be effecteld while merging by insertion of a rlugwire from the
plug hubs "Low Secondary” to the plug hubs "Secondary Select--3."™ This will
cakge any card causing a low secondary reading in the secondary unit to be selected.

31. Secondary SBelect Magnet Circuit -- This circult is as Follows:
Post 12, secondary select magnet 4, "Secondary Selsct Magnet --4" plug hubs,
plugwire to "Low Secomdary™ plug hubs, one side of low secondary R-24% coil, selec-
tor unii contacts, "Selector Control Input™ plug: hubg, CR-2, one side of CP 1, _
start relay E-17E, te post 11, This circuit is also completed at 18’ by CR- 2 and
will cause a&ll cards in ths sscondary not represnted by cards in the primary to
be selscted. It should be remembersd that in selection operations while merging,
the cards are not sslected card for card, but that the selection is controlled by
the group numbers, that 1s, if there is one card of an account number F16 in the
rrimary and ten cards #1£ in the secondary, all of thess cards will enter the
"merged cards and primaries not selescted" pocket.

With the multiple secondary with selection switch in 1ts "OFF" position,
selection in the secondary can be effTected only if single card groupes exist in
the seconlary feed,that is, there can be only one card for sach control number.
Thie is due to the fact thal as soon as a control change 1s sensed In the primary
feed, the last primary card of a group and the filrat secondary card of the same
group feed out together, at the same time the first card of the next group passes
the primsry brushes. Thils means that the control number for the preceding group
has been replaced with the control number of the next group on the primary side
of the gelector unit and 1f muliiple cards of the previous control number exist
in the secondary feed, they will be selected from a low gecondary reading. This,
however, 1s not the correct operation, inasmuch as the secondary sccount number
we.e represented in the primary feed. Belectlon in the secondary feed, with the
Multiple S & S switch "OFF", is limited to those operations where single card
groupe are represented in the  secondary feed.

In those operations where multiple card groupe are present in the secon-
dary feed and 1t 1s necessary to select those cards not represented In the prim-
ary feed, 1t is necessary to place the multiple secondary and selectlon swltch
in the "ON" position. This causes & slight variatlion in the feeding procedurs,
ag can best be visuallzed by reference to the following chart:

With Multiple Secondary with Selection Switch "ON:"

Readings
Feed

Selector Unlt Seg. Unit Operated
Equal Equal Pri. and Eject R-234, R-23B, R-26A
Equal High Eec. Sec, and Eject R-234, R-23B, R-25
Low Pri. _ - Pri. and Eject R-224, R-22B
' Sec. R-2L

t will be noticed that this chart is identical to that on Page No.
except that when an equal condition exists in the selector unit and 2 high second
card copdition existe in the sequence unit, only the secondary feed and eject sta-
tions are operated. This means that the last primary card of a group and the
first secondary card of the same group go to the pocke: at the game time. See
L_Fig. Ho. 31. However, the reading of the last primary cerd is retained in the y
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rrimery gide of the melector unit for comparison with each secondary card of that
group as it passes the secondary brushes. The secondary is operated in this case
from an equal reading In the selector unit and s high second reading in the
sequence unit. The secondary will continue to feed until a low primary reading is
obtained. This low primary reading will cause the primary feed to operate, bring-
ing the Tirst card of the next group up to the eject ptation. If selecting cards
in the primary, the low primary reading would effect operation of the primary
gelect magnet. However, no card is sslected, due to the fact that no card is
standing In the eject station at the time the low primary reading is sensed. The
card output of the machine is reduced when the Multiple S & S switch ig placed in
the "ON" positlon, as the primery feed must wait until a low primery condition
exists; therefore, the output of the machine is 240 cards per minute.

In some cases it is desired to select equal carde in the primary feed and
to substitute cards from the sscondary feed for those selected. An exmmple of this
would be the replacement of old address cardes with new in Insurance Accounting, etc.
It 1z only necessary to insert a plugwire from the plug hubs "Equal” to the plug
hubs "Primary Select.” With this arrangement, any equal reading in the selector
urit will cause selection. See plugboard set-up Neo.

At times & matching operation rather then a merzing coperation is used to
determine those cards that are repressnted In each fesd without merging the two
groups together and to select those csrds that are not represented in each feed.
This can be accompllshsd by inserting & plugwire from the plug hubs "Plug to C”
to the plug hubs "Secondary Select--3." The "Plug to C” hubs are hot at 201°
of each cycle and will cause the energization of the secondary eslect magnet 3 sc
that a2ll secondary cards will be inserted in the secondaries not selected pocket.

32. Secondary Select Magnet--3 Circuit-- This circuit is as follows:
Fost 12, Secondary Select Magnet--3, "Secondary Select Magnet--3" plug hubs, by
plugw1re to plug hubs "Plug to €, error stop relay, HS-b, CR-1, start relay
R-17B, to post 11,

ADDITIONAL FUNCTIONS

Selectore are provided on the machine which allow opsration of the selec-
tion or feed magnets through combinations of readings. Thess selectors are some-
what simllar to an individual X selector on the printing equipment, except that no
holding circuit is provided. Bach selector conmists of two pick-up hubs in COmmon ,

& "C" hub, a "No X" hub, and an "X" hub. A typical set-up using one of these
selactors 1s shown in plugboard set-up, Figure 32. In this particular job, which
consists of & standard merging operatlon, all single ummatched primary cards will be
gelacted. In other words,; 1f there is only one wmatched primary card having a
given control number, thie card will be selected, whereas if there are two or more
unmatched primary cards with the same control number, these cards will be merged
with the secondary cards.

This selection of the single ummatched primary  depends upon two Succes-
Bive high second card readings in the sequence unit, together with a low primary.
reading in the sequence unit. This comblnation causes energization of the primary
eglect magnet

Many other special and varied functimal pluggings will occur in the cust-
omer’s offlce, most of which will conslet of combinations of the above- describved
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opsrations. TFor further study of some of these, please refer to Commercial
Research Form No. S137.

PLUGBOAKD AND PLUGGING

Plugboard Iayout -« An 1llustration of the Collator plugbosrd appears in
¥Fig. Ha. 33. The plugboard is divided roughly into twd secticns. The lower sec-
tion is devoted principally to "position" plugging, which comnscts the reading
brushes to the operating magnets of the control units.  The upper section iz de-
voted to "functional™ plugging, which determines the operation to be performed.
This arrangement of the panel permits the relatively hsavy position wiring to
hang down without obscuring the functional wiring, and makes the functional wir-
ing conveniently accesslbls for inmspection or alteration.

Plugging the Brushes -« In the lower section of the board three groups of
elghty hubs each are provided for the thres rows of card-reading brushes. The
location of thess brushes in ths machine is indicated in the schematic diagram of
the Cellator shown in Fig. No. 34,

As sgheown also in Fig. No. ; the card-reading brueshes are plugged to ths
magnet hubs of the Selector Control Unit and Seguence Comtrol Unit. For most
operations the Selector Unit is plugged between the primary brushes and secondary
brushes, and the Sequence Unilt 1s plugged between the primary brushes and prim-
ary seguence brushss. Since this involves the plugging of two magnet huds from
each primary brush, the primary ssliector magnets ere provided with double-hubs in -
order to avold the uss of split-wires. The upper row of these double-hubs should
normally be comnnected to the Tirst primsry sequence magnet hubs by means of
"bottle-plugs,” as indicated by the brackets engraved on the panel, and as shown
in Fig. No. 33. '

Because of the flexIbility provided by this plugging arrangemen:t, it Is not
nscessary that the card fields used for control be the same in both primary and
secondary carde. Typlcal position plugging illustrating this point is shown in
the diagram in Fig. No. 34. Note, however, that ordinarily the plugging of the
primary brushes and primary ssequence brushes must be 1dentical because one file
of cards passes these two rows of brushes successively, as in an accounting mach-
Iing.

Piugging the Control Unit Magnets -- In plugging the brushes to the magnet
hubs, any of the sixteen control posltions may be used, and in this reepect the
Selector and Sequence Units are like the automatic control unit in the alphabetic
accounting machine., However, because these unlis detect which of two control num-
bera is lower, the card columme being compared must be plugged to the magnets from
right to left in the same sequence used in sorting., Thus the 10's column must be:
plugoed to ths left of the unit column, the 100's columm to the left of the 10's
column, esftc., so that each position plugged is "major” or superior toc the next cone
at 1ts right.

The reason for this plugging sequence is that the control units compars
two numbers by testing the sixteen control positiong successively from left to
right. The first positlon found to be unequal determines which of the two numbers
iz lower. Thus, of the two numbers 001399 and 002000, 1996 is found to be lower
becauge the "1" is lower than the "2."
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The same principle applies if two card fields, representing Tor example
account number and date, are used for comtrol. The major field must be plugged
to the left of the minor fleld., as in Fig. Ne. 35,

Tt should be noted that thess control units are unliks those in our account-
ing machines in another respect. Fach time & card is read into one "gider of a
unit (e.g., the secondsary magnets) it is "remembersd,™ and subseguently used for
comparison with cards read into the other side (e.g. the primary msgnets), until
guch time as & new card is read Iinto the first side.

For exemple, when a card punched 15 ims read by the secondary brushes, and
one punched 12 is read by the primary brushes, the lower primary card is ejectsd
into the pockets. The primery number 12 is then "forgotien,” and a new primary
card punched 13 is fed and compared with the 15 "remembered” from the secondary
card 15, which is still waiting to enter the pockets. As the new primary card is
also lower, 1t is ejected, the primsry side of the selector unit is restored
(reset}, another primary card is fed, and ancther comparison is made. This con-
tinues until the secondary goes low, due to comparison with a primary card punched
16. The secondary card 15 is then fed into the pockets, the secondary szide of the
Belecto; unlt is restored, and another secondary card is fed and read.

Plugging the restoring magnets -- Restoration of the control units, i.e.,
cancellation of control nubers previcusly read imto the control units, is norm-
ally effected each time new cards are fed past the reading brushes. This is not
‘only functionally necessary but mechanically nscessary also. Unless a control
unit is restcred the reading in it ie waffected by passage of cards under the
brusghes connected to it. '

Advantsge can be taken of this fact in some cases, thereby meling the use
of ¢lass sslectors unnecessary. For this purpose the four rsstoring magnete, cne
for each side of each control unit, are made pluggable. Their hubs are located in
the lower right side of the plugboard. The 8, P, PS-1, and PS-2 hubs represent the
restoring magnets respectively of the secondary side and the primary side of the
Selector Unit, and of the lst and 2nd sidee of the Pri. Sequence Unit. Vormsl cone
nection by means of bottle-pluge to the hubs immediately bslow these hubs causes
restoration of the contrel umits each time a card is fed past the corresponding
brushes, Any of the bottle-plugs can be removed if desired, and the restoring
magnet plugged from some other controlling source.

Plugging the Control Inputs -- Also as an =id o flexiblliity, the maln con-
trol input c¢ircults are made pluggable. Thelr hubts are on the lower right side of
the plugboard just over the restoring megnet hubs, The SEL hub is the input of the
Selector Unit, and the PS hub is . the input of the Frimary Sequence Unit. These con-
trol input hubs are normally connected to the hubs immediately below them, which are
"hot" every cycle, by msans of botile-plugs. By removing one of these bottln-p;ugs
the input of the corresponding control unit can be plugged from a selected conirol
source, o©.g8. the Equal output mb of the other control unit, in order to meet
unusual regulrements.

Plugging for X-Card Control -- The hub designations FIPU and SXPU are abbre-

from any primary brusgh or primary sequence brush to opersate the primery X relay
represented by three hubs designated PRI. X in the upper section of the plugboard.
+ The SXPU can . -bs plugged from any secondary brush to operate the corresponding sec-
khondary X reley, deslgnated SEC X. These relays, togsther with the Plug to C hubs,

viations for primsry X pick-up and secondary X pick-up. The PXPU hubs can be plugged

|
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ars used in much the same way as X distridutors on an accounting machine, in order
to centrol certein funcilons by means of X holes in the cards,

Switches -- The upper sectiom of the plugbcard, which ie devoted to
"functicnal® plugging, can be dlivided rouwghly inte fowr psrts - switches, con-
trol sources, selectors and controllatle functions. :

Most Collator operaticns involve the merging or metching of two files of
cards, This reguires proper co-ordination of the primery and seconfary card-feed
contrel circuite. The functional plugging whick weuld be peceasary for this pUr-
pose is shown in ¥ig. Fo. 36 .

Because of iis common use the wiring drawn in solid lines *n Fig. Ko,
ig known a8 the "basic set-up."  This set-up involves rather complicated Functional
rlugging, and in_order to mzke this plugging unnecessasry the Baslc Set-up switch .
has been provided. FPlugging the Basic Set-up switch ON sstablishes clircuits inside
the machine exactly the seme as those made by the plugzing shown in solid linss in
Fig. No. 36. As & result, for most Collator operations, functionsl plugging is
required only for selection of primary and secondary cerds, and for primery gequence |
checking, aeg explained below. If feed control other then that provided by the
bagic set-up ie arranged through functlonal plugging, the Basic Bet-up switch must
be plugged OFF. :

The Mult. S & § switch, {on some panels wrongly lsbeled Mult. S & R}, gen-
grally will also have to bs pluggsd ON when merging or matching cards. Mult.
S & 3 ia an abbreviation of Multiple Secondary and Selectiom, which in turn brisfly
suggests the purpose of this awitch. The rules for 1ta use are as follows: .

1. The Mult. S & S switch muat bs plugged ON if the secondary
cards include any multi-card groups {(mors than ons card comn-
teining the same control mumber), and either matched (equall)
or ummatched {low) secondsry cards are being selected.

2. The'Mult. 8 & 8 switch should be plugged FF if either thers
are no multl-card secondary groups, or matched or unmatched
secondary cards ars not being seledted. . :

_ With the Mult. § & S switch OFF, one machine cycle is saved for each matched
secondary group, and the effective machline speed ig therefors increased. This sav-
irg camot be reallized, If there are multiple secondary groups and matched or
unmatched gecondary .cards are being selected.

: When the Pri. Ch&nge switch is plugged ON, the Sequence Unit is included in
the basic set-up circuit. In this case the Saquenee Unit 12 used like the control
unit in an accounting machine, to determine when there is & change from one control
number t0 another in the primary card. The "change® will ordinarily be a step-up
from one control number to a higher one, but may be a step-down, ae in case of an
error in primary seguence, or at the end of a rumn.

The Pri, Change switch must be ON whenever the Mult. S & S switch is ON,
because in that case the Sequence Unit must be used in the normal manner. In other
cages In which the Basic Set-up switch is ON, but the Mult. S & S aswitch ie OFF,
the Primary Chenge switch shouwld be plugged OF, if possible. However, it may be
desirable to use the Sequence Unit for some other purpose, in which case the Pri.
Change switch must be turned OFF; 1r order that the Basic Set-up circuit may
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function properly without help from the Sequence Unit.

The Interlock eswitch conbrels selection of cards during run-out. The
Interlock switch should be ON when using both primary and secondary feeds in
sonjunction with each other, sz is ordinarily the case. When using either feed
alone, as when checking the sequence of a single Yile of cards, this switch shouid
be turned OFF. .

Functional Plugging -- At the top of the plugboard are the hubs repre~-
genting sourceg of control, selsctors, and functione controliable. These ars
ordinarily plugged from left to right; from sources of control, through slectors,
if necessary, to functions to be controlled,

Plug to "C"-- There are two classss of sourcs hubs, constsnt and controlled.
The constant source hubs are in a vertical, common row cf filve, designated Plug to.
C, In the area labeled Selectors. These hubs are designated Plug to C because they
are used in much the same manner as the Plug te C hubs in an accounting machine,
Any function plugged directly from a Plug to C hub is actuated during every machine
‘cyele., '

- Controlled Sources -~ The controlled socurce hubs are in the upper left
corner of the panel. There are six of these sources, each represented by a
horizontal row of four common hubs in order to aveid the use of split-wiree. The
Tirst three rows, designated Low Secondary, Equal and Low Primary, are under con-
trol of the Selector Unit. - The lower three rows, designated High 2nd Primary,
Equal 2nd Primary and Low 2nd Primary, are under control of the Sequence Unit.

These controlled source hubs are actually the output hubs of the conmtrol
units, Unlike the control unit in an accounting machine, whickh has one output
{or shunt) hub for each control position, a Collator contrel unit has tje sguiv-
alent of only one output hub for all sixteen control positions. It is impossible
to shunt out any control positions plugged from the brushes. Each unit must be -
used as a complete, sixteen-position control unit. The three groups of output
hubs provided for each unit are actually three kinds of outputs, or sources, each
contreolled by all sixteen poesitions in the control unit.

The conditions under which these controlied sources bhecome actlve ar
suggeoted by thelir designations. With the Selector plugged normally between
the Primary and Seconhdary Brushes, the Low 3econdary hubs are active, or "hot,”
when the secondary reading ig the lower. The Equal hubs are hot when the prim-
ary and secondsry readinge are identical, and the Low Primary hubs are "hot" when
the primary reading is the lower. Qimilarly, with the Cequence Unit plugged norm-
8lly between the primary brushes and primary- sequence brushess, the High 2nd Prim-
- ary hubs are hot when: She 2nd primsyy reading is the higher. The Egual 2nd Prim-
ary hube are hot when the £nd Primary reading is equal, or in other words when
there ig no "primary change"” in control number. The Low 2nd Primary huhs are
hot when the 2nd primary reading is the lower, as when a step ~down in primary
SeqUENce GCOCUTH.

‘Contrellable Functiong -~ In most cases these controlled asources will be
plugged directly *o the controllable functions whose hubs are located in the
upper right corner of the panel. Esch function is represented by a horizontal row
of four commen hubs in order to avold the use of gplit-wires.

L ' — ' THINK ' - )




38

FPlugging for Selection -- The Secondary Selection and Primary Selsction
Control hube are connected to magnetically operated "gates™ vhich determine which
pockets the carde will enter. The functiom of esach of these "gates" is made
clearer by reference to the schematic dlagram in Fig. Fo. 43, The Secondary
Belsction Control diverts into the fourth pocket all cards which would otherwise
" enter sither the second or third pocket. The Primary Selsction Control diverts
into the Tirst pocket all cards which would otherwise enter the sscond pocket.

Unmatched cards are mselected as low cards. For exsmple, when matching
master and detall cards, unmatched mamster cards are selscted by plugging from
Low Primary to Primary Selection. Similarly, in the seme exampie, unma-ched
detail cards are selectsed by plugging from Low Secondary to Secondary Selsction

#h.

Mﬁtched cards are selected as equal cards. For example, when puiling c&rds.

from file by means of another set of cards, the "pulling" cards are run in the
secondery feed, and the cards to be pulled are selected by plugolng from Equal
tc Primary Seiection.

Flugging for Matching -- If desired, the primary and secondary cards not
selected can be kept separate Instead of being merged. This is accomplished by
plugging from the Plug to C hubs to the pluz hubs SBecondary Selection --3. Prim-
ary cards not selected will then continue to enter the second pocket, dut secon-
dary cards not gelected will enter the third pocket instead of the second. This
arrangement. 1s Intended for applications in which two groups must be matche&
bui should not be merged uogethev

Plugging for Card Feeding and Ejection -- In special operations for whick
the basic feed-control sst-up is not suitable, the Basic Set-up switch is turned
OFF, and propsr card feeding is obtained by functional plugging. Fesding of sec-
ondary cards is controlled through the Sec. Feed hubs, -one card being fed esch -
tlme a source Impulse reaches these huds.

- The primary card feeding mechaniem is divided into two parts for proper
operation when the Muit. S & S switch is ON; ctherwise thess two parts or stagss
of primery fesding operate in unison. The Pri. Feed hubs control primary feeding
until the cards have passsd ihe primary brushes. The Fri. Eject hubs control
election of the primary cerds from that pcint into the card pockete. If it is
desired to feed and sject primery cards continuously, it is neoessary only to .
plug to € to Pri. Feed thence to Pri. Eject.

Plugging for Error Dﬂteotion -~ Primary card sequence may be checked
during any opereation. For. this purpoge, plug from Low 2nd Pri. to Error Stop.
When a step-down In primary sequence occuras, the error light is turned on and
the machine ia stopped. Thle feature can also be used for other checking pur-
poses, through proper use of the flﬂxibility Provided by functiomal plugging.

Plugging for X Card Control -- When it is necessary to control one of
" these functions from X-holes in the cards, the proper cerd prushes are plugged
to the PEPU or SXPU hubs to operate the Pri. X and Sec. X selectors. It is then
necesgary only to plug from Plug tc € hub tc the C hub of the Y-salector veed,
ant from either the corresponding N or X huo a8 required, to the function to he
contreiled., . :

)

\ - - — THINK -
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When a functien ie to be controlled from & combination of an X-hole and a
control unit aource, that source {instead of Plug to () is plugged through the
X selector to the function Involved.

Plugging the Independent Selectors -~ When & function is tc be controlled
from & combination of two ¢ontrel unit sourcew, two of the five independent
selactors must be used, as shown in Fig. No. 37. The selector pick-up hubs are
plugged from the source hubs the same as the X pick-up hube of X distributora.

Tt i1g then necessary only to plug from Plug to C first through ons of the selectors
and then through the other to the function involved. Only Plug to C source .
impulses should be plugged through thess indsependsnt selectors.

Plugging the Primary Cycle Delay -- The Primary Cycle Delay hubs are
provided in order that a conircl source active in one cycle may be "remenmbered”
and ussd in the next primary cycle. The FU hubs, like those of the slectors,
can be plogged from any comtrol source. If the Pri. Cycle Delay is plcked up
during one cycle, the two unlabeled pairs of hubs will be comnected together
during the following primary cycle. As in the examples in Fig. WNo. 17B, by plug-
ging from High 2nd Pri. to Pri. Select, the last card of each primery group will
be selected. By plugging from High 2nd Pri. to a Pri. Cycle Delay PU hub, and
plugging from Plug to C through the Pri. Cycle Delsy to Pri. Select, the next
following cards, i.e., the first card of each primary group, will be selected.
By plugging from Righ 2nd Pri. to the Cycie Delay PU, and then on through the
Cycle Delay to Pri. Select, only single primary carde will he selected.

'mmk.'_- _ ' )
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