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UNITED STATES PATENT OFFICE 
2,445,636 

R CORD CONTROLD MACEN 

David W. Rubidge, Chatham, N. J., Clarence B. 
Manning, Vesta, N. Y. James B. Greene, New 
Brunswick, N. J., and James DeK. Hood, End 
well, N. Y., assignors to International Busines 
Machines Corporation, New York, N. Y., a core 
poration of New York 

Original application July 24, 1940, Seria No. 
p | 347,226. Divided and this application Septem 

ber 1, 1942, Serial No. 456,890 

This invention relates to record controlled man 
chines and particularly to that class of machine 
which has become known in the art as a collator. 
The present application is a division of appli 

cation Serial No. 347,226, filed July 24, 1940, now 
Patent No. 2,379,828, issued July 3, 1945, by D. W. 
Rubidge, C. R. Manning, J. B. Greene, and J. D. 

2 Claims. (C. 270-58) 

5 

Hood. The present application claims the count 
ing device whereas the parent application con 

. tains the claims to general machine combina 
tions and sub-combinations involving the com 
paring units, feed mechanisms, card distributing 
mechanisms, run-out controls, and X selectors. 
The broad object of the present invention is to 

improve record controlled machines of the type 
mentioned to the end that a greater number of 
operations may be obtained to thereby make the 
machine more flexible in its adaptability to per 
forated record accounting systems, such as those 
which employ the well known Hollerith perforated 
record cards. 
An object is to provide a machine which is ca 

pable of carrying out an unlimited number of dif 
ferent kinds of record fling, matching, merging 
and selecting Operations. 
An object is to provide a flexible record count 

ing device for use in conjunction with sorting 
machines, colators, or similar machines for con 
trolling the selection, feeding and sorting of rec 
ords on a quantitative basis. 
An object is to provide a device which may be 

settable to control the insertion of any predeter 
mined number of records between groups of file 
records. 
An object is to provide a device capable of veri 

fying the numerical sequence of records, 
An object is to provide a counting device which 

is very flexible in its application to record fling 
and selecting operations. 
A specific object is to improve the machine dis 

closed in application Serial No. 117,493, filed De 
cember 24, 1936 by Ralph E. Page, now Patent 
2,359,670. 

In the Page application there is disclosed a 
record controlled machine designed to perform a 
limited number of record matching, merging, and 
selecting operations. This machine is provided 
with a plurality of record comparing mechanisms 
and two feeding mechanisms for feeding two sep 
arate batches of cards for effecting various types 
of selecting, merging, and matching mechanisms 
utilizing one or both of the feed mechanisms. In 
this machine, the relays which control the opera 
tion of the machine, such as the magnets which 
control the feeding of records, the restoring of i 
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2 . 
the comparing mechanisms, the selection of rec 
ords, and the comparing mechanisms, are note of 
less permanently connected, whereby the flexibil 
ity of the machine is more or less limited. The 
machine described herein may be plugged to per 
form an unlimited number of operations. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been con 
templated, of applying that principle. 
In the drawings: 
Figs. 1a to 1e, inclusive, comprise a wiring dia 

gram of the machine. . 
Fig. 2 is a front elevation of the card feeding and 

sensing section of the machine with the front 
cover removed. 

Figs. 3a and 3b together comprise a verticallions 
gitudinal section. 

Fig. 3c is a vertical section showing the hopper 
contacts. 

Fig. 4 is a rear elevation of the card feeding and 
sensing section of the machine with the rear cover 
removed. 

Fig. 5 is a large scale vertical section showing 
parts of the card sensing and distributing mechs 
anism. 

Fig. 5a is a vertical section on the line a-la in 
Fig. 5. 

Figs. 8a, and 6b together comprise a plan view 
of the machine with the machine covers removed. 

Fig. 6c is a plan view of the hopper contact. 
Fig. 7 is a vertical section. On the line - in 

Fig. 6a. 
Fig. 8 is a view in elevation of the emitter as 

viewed from the left in Fig. 6a. 
Flg. 9 is a detall view of the switch mechanism 

for the sequence comparing unit. 
Fig. 9a is a view of the switch mechanisa for 

the selector comparing unit. 
Fig. 10a is an electrical timing chart. 
Fig.10b is a mechanical timing chart. 
Fig. 11 is a large scale elevation of the sequence 

comparing unit as viewed from a point behind the 
machine. - 

Fig. 12 is a vertical section on the line 2-2 of 
Fig. 1. 

Fig. 13 is a vertical section on the line f-f 
in Fig. 11. 

Fig. 14 is an elevation of the units count relay. 
Fig. 15 is a vertical section showing the mecha 

anism for rotating the wiper assembly of the units 
count relay. 

Fig. 16 is a view of the face of the plugboard. 
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Figs. 17 to 22 are charts showing how the ma 
chine is plugged for the various Operations, it can 
perform. 

I, SYSTEM or DESIGNATING ELECTRICAL PARTs of 
MACEII in t 

In describing the invention it will be found con 
Venient, and will make the drawings more nearly 
self-explanatory, to designate the Various con 
trolling magnets, contacts, relays, and other elec 
trical elements by means of capital letters derived 
as far as possible by taking the initial letters of 
the name of the magnet or other element; and 
where more than one of a kind is present, to dis 
tinguish them by means of numerical suffixes. 
Thus, the relays are designated R, R2, etc. Other 
illustrations of this System of designations are the 
letters EM (eject magnet), PFM (primary card 
feed magnet), and SFM (secondary card feed 
magnet). 
Due to the complexity of the wiring of the ma-. 

chine, the wiring diagram would become a maze 
of crossing wires difficult to follow if it were at 
tempted to show each relay magnet opposite the 
contacts it controls. Accordingly, the circuits in 
Figs. 1d to le have been laid out so as to extend 
as directly as possible from one line wire to the 
other with the relay magnets separated from their 
contacts. In order to avoid confusion, the con 
tacts associated with each magnet will be desig 
nated with the same letters and numbers as the 
magnets plus the letters a, b, c, etc. Thus the 
Contacts of relay R are designated Ra. In ad 
dition the relay magnets will be shown in dotted 
lines adjacent the contacts. wherever the latter 
appear in solid lines. 

I, FRAMEWORK 

The main framework comprises a heavy oblong 
base casting 100 (Figs. 2, 3a, 3b, 4, 6a, and 6b) 
Supported by four legs (not shown) secured to 
the base. Two frame castings 02, 103 are se 
cured to the top surface of the base 00 along the 
front and rear edges nearest the right hand end 
of the base (see Figs. 2, 3b, 4, and 6b). The frame 
castings O2, 03, which are more or less alike 
but irregular in outline, extend upwardly and to 
the left. The left hand ends of both frame cast 
ings O2. 03 are secured to the upper ends of a 
pair of vertical bars 04 (Figs. 2, 3b, 4, and 5) 
which are secured to base OO. An end plate 05 
(Figs. 3a and 6a) is secured to base 00 near the 
left hand end thereof and extends at right angles 
to the planes of frame castings O2, O3. Front 
and rear plates 06, OT (Figs. 2, 3a, 3b and 6a) are 
secured to the front and rear vertical edges of 
plate OS, respectively, and to the frame castings 
O2, 03. Two pairs of frame castings 08, 09 
(Figs. 3b and 6b) join the frame castings O2, 
f03 and form part of the two card hoppers which 
will be described hereinafter. 
The framework mounted on base foo just de 

scribed supports the card feeding, sensing, com 
paring, distributing and analyzing mechanisms, 
and the card pockets and hoppers. 
The legs attached to the base support a frame 

work (not shown) on which are mounted the driv 
ing motor and, where direct current is not avail 
able, a suitable motor generator. The relays, fuse 
box, a terminal board and other usual ap 
purtenances of an electrically controlled ma 
chine are also wholly or partly supported by this 
framework or partly by the base. w 
The usual hinged glass shelf f, with which 

Sorting machines and other record controlled ma 
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4. 
chines are commonly equipped, is provided above 
the card pockets. This consists of a sheet of plate 
glass secured in a frame f l (Figs. 2, 3a, and 3b) 
pivoted on Conical studs 9, one of which is 
threaded into a hole in plate 95 (Fig. 3a) while. 
the other is similarly mounted on a bracket 2 
secured to rear frame casting 103 (Figs. 3b and 
5). The shelf thus can be swung upwardly 
and rearwardly to remove cards which may be 
come jammed above the pockets. 

II. CARD HOPPERS 

The machine is provided with two separate 
card sensing and feeding mechanisms for control 
by two separate batches of perforated record 
cards, consequently two card hoppers are pro 
vided. The record cards used in this machine 
may be of the well known type now used in the 
Hollerith system of perforated card accounting. 
The size of the card and the number of columns 
available for recording data is unimportant but 
the machine will be described herein as designed 
for control by eighty column cards like the one 
described and claimed in Patent No. 1,772,492. 
The machine is easily adapted for control by 
either 34 or 45 column cards, this requiring mere 
ly a change in the spacing of the card sensing 
brushes in the case of 45 column cards, and in 
addition, a change in the dimensions of the card 
hoppers in the case of 34 column cards. 
As a means of distinguishing them, the hop 

pers will be termed the primary and secondary 
hoppers, and the adjectives 'primary' and 'sec 
Ondary' will also be used in naming the cards 
placed in these hoppers, and in designating the 
card feeding, Sensing, and comparing mecha 
nisms, and other parts associated with the hop 

It will 
be understood that the words "primary' and 
'secondary' as used herein are employed pure 
ly as a convenience in description for the pur 
pose of identifying the parts of the machine and 
the records and have no special significance. 
Thus, the cards which in one case may be placed 
in the primary hopper and become primary cards 
for a Specified type of operation, may at another 
time be placed in the secondary hopper and there 
by become for the moment secondary cards for 
a different type of operation. 
The primary hopper is generally designated 

PH while the secondary hopper is designated SH 
in Figs. 2, 3, 4, and 6b. These hoppers and the 
card picker mechanisms associated therewith are 
constructed in a well known way, having been 
used for a number of years in “International" 
record Controlled machines, such as sorting ma 
chines, reproducers, and multiplying punches. 
Consequently, only a very brief description of the 
hoppers will be given herein. Both hoppers are 
alike in details of construction and differ only 
in that the primary hopper PH is inclined owing 
to the fact that the cards from the two hoppers 
are fed to a common point for distribution to the 
card pockets. 
Each pair of frame plates 08, O9 forms the 

bottom and one side of one of the hoppers. Two 
sheet metal card guides 2 (Figs. 2, 3b, and 6b) 
are Secured to the top of each frame casting. Oe 
adjacent frame castings O2, 03 and serve to 
guide the ends of the cards. Two posts 22, etc. 
are also Secured to the edges of each frame cast 
ing O8 opposite the frame castings (09 and guide 
the right hand or trailing edges of the cards, while 
two metal strips 23 (Figs. 3b and 6b) secured to 
the right hand face of each frame casting tog 
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guide the leading edges of the cards. When the 
cards are placei in the hoppers the lowest card 
lies partly on top of ribs 08a (Fig. 6b) formed 
in the frame castings fos and also on picker 
guides f2 secured to said castings. 
Card pickers 25 (Figs, 3b and 6b) of well 

known construction are provided having the 
usual picker knife 2a and are guided for recip 
rocatory movement by the guides 24. Each 
picker 25 is provided with rack teeth meshing 
with gear segments 26 secured to shafts 27 
journaled in frame castings O2, 03, there being 
two pickers 25, two segments 26, and one shaft 
27 associated with each hopper. The usual ad 
justable throat knife 128 (Fig. 6b) and throat 
block 29 are provided to prevent feeding more 
than one card at a time from each hopper. In 
order to keep the cards flat in the hoppers, the 
latter are provided with the usual follower 
weights 30 (Figs. 3b and 6b). In Fig. 6b the 
secondary cards and the secondary hopper fol 
lower weight have not been shown in Order to 
illustrate the construction of the secondary hop 
per more clearly. 
One or both shafts 2 are Oscillated at regular 

intervals to push one card from the associated 
hopper to the left in Fig. 3b into position to be 
gripped by feed rollers to be described later. 
The means for oscillating the shafts 27 will be 
described in part IV dealing with the driving 
mechanism. 

IV. DRIVING MECHANs 
The driving mechanism is shown in Figs. 4, 

6a, 6b, and 7. A bracket in the form of a casting 
is secured to the left hand face of frame plate 

OS (Figs. 6a and 7) and mounted on this casting 
is a stud 3a on which is journaled a driven 
pulley 32 connected to the main driving motor 
(not shown) by a belt 33. When the machine 
is in use, the pulley 32 is continually driven 
by the motor. Secured to pulley 32 (Fig. 7) is 
a pinion 34 meshing with a gear 35 which is 
loose on the malim drive shaft 38. The latter is 
journaled in bearings 37, 38 (Fig. 6a) secured 
to the casting 3 and plate 07, respectively. 
Gear 35 and shaft 36 are coupled by mecha 
nism disclosed in Patent No. 2,174,705, which 
causes the speed of the drive shaft 36 to vary 
between maximum and minimum limits. 

Coaxial with shaft 36 (Figs. 4 and 6b) is the 
secondary feed shaft 39 journaled in two bear 
ings 40 secured to the rear face of frame casting 
O3. The primary feed shaft 4 is journaled 

in three bearings 42, also secured to frame cast 
ing 03, and makes an angle of approximately 24 
with shafts 36, 39, the extreme right hand 
bearings 42 (Fig. 4) being located so that the 
right hand end of shaft 4 extends quite close. 
to the left hand end of shaft 36. Secured to 
the left hand end of shaft 36 (Fig. 4) is a bevel 
gear 43 meshing with a bevel gear 44 loosely 
mounted on shaft 4. Obviously bevel gear 44 
rotates continually at a varying speed while the 
machine is in Operation. 

v. CARD FEED CLUTCH MECHANIsr. . 
The feed shafts 39, 4 may be selectively 

clutched to shaft 36 by means of two one-revo 
lution clutches generally designated 45 and 46, 
termed the primary and secondary feed clutches 
respectively. The clutches 45 and 46 are con 
trolled by two magnets designated PFM and SFM 
in Fig. 4, and called the primary and secondary 
feed magnets, respectively. Both of these 

O 

5 

6 
clutches are shown in Fig. 4 and appear directly 
to the left of the bevel gears (43,44. The lower 
of these clutches in Fig. 4 is the primary feed 
clutch while the secondary feed clutch is located 
directly above the primary feed clutch and are 
of a form now well known in the art. The mech 
anism of the two clutches and the clutches are 
identical except that the parts of the primary 
clutch are reversed in location and direction of 
movement relative to the secondary clutch due 
to the fact that gears f48, 44 rotate in opposite 
directions and due to limitations of space which 
preclude mounting the magnets and other parts 
in the same relative positions with respect to the 
associated feed shafts. Thus the corresponding 
parts of the clutch mechanisms are symmetrically 
located with respect to the bisector of the angle 
between shafts f39, 4. Since the specific con 
struction of the clutches is not material to the 
present disclosure, they will not be described in 
detail. The clutches are described in detail in 
the Page application. It will suffice to state 
that each time the magnet SFM or PFM is ener 
gized, shaft. 39 or 4 is clutched to the main 
drive shaft 36 and will continue to rotate as 
long as the magnet is kept energized or repeatedly 
energized. 

VI. CARD 1: CD RoLLERs 

Two independent feed mechanisms are provided 
for feeding the cards from the hoppers to the point 
where the distribution of the cards to the pockets 
is determined and, in addition to these feed mech 
anisms, a common feed mechanism for conveying 
the cards to the pockets is provided. The first 
two feed mechanisms are driven by shafts 39, 4 
and will be termed the secondary feed mechanism 
and primary feed mechanism, respectively, while 

O 

45 

50 

60 

65 

70 

s 

the third feed mechanism is driven by shaft 3 
and will be called the pocket feed mechanism. 
These feed mechanisms are conventional in de 
tails of structure, 
The primary and secondary feed mechanisms 

are essentially the same in direction of feed, de 
tails of construction and general arrangement, but 
there are more feed rollers in the primary card 
feed mechanism than in the secondary feed 
mechanism since the primary cards sometimes 
must be sensed twice whereas the secondary cards 
are only sensed Once prior to their distribution 
to the pockets. The primary and secondary feed 
mechanisms will be described first and are shown 
in Figs. 2, 3b, 4, 5, and 6b. The description will 
begin with the hoppers and follow the paths of 
the cards to the point of distribution to the 
pockets. 
Secured to each shaft 27, which it will be re 

called are rockable to actuate the card pickers 
25, is an arm f 63 (Figs. 3b and 4) having a roller 

in a cam groove 64 formed in a gear 65. Gears 
65 may be journaled on frame casting iO3 in any 

suitable way as by means of studs 8 or long 
shafts supported by both frames 102, fo. The 
gear lowest or primary 65 meshes with an ider 
gear 69 (Fig. 4) journaled on a stud 0 carried 
by frame casting O3. Gear 69 meshes with a . 
gear 7 secured to a feed roller shaft 72 jour 
naled in anti-friction bearings T3 carried by the 
frame castings 02, 03 adjacent the primary hop 
per PRI (see Figs. 2 and 3b). The secondarygea 
65 meshes directly with a gear 7 secured to a 

similar feed roller shaft 72 journaled in bearings 
adjacent the secondary hopper S.H. Secured 

to the respective shafts 2 are spiral gear pinions 
74 meshing with spiral gears 75 fixed to the 
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shafts 39, d, respectively. Thus the feed roll 
shafts 72 may be driven in unison but in oppo 
site directions while pickers t 25 are driven in uni 
son but in the same direction by shafts 39, 4 
through the two trains of gearing just described. 
Each feed roll shaft 72 is provided with card 

feeding rollers 76 cooperating with similar rollers 
77 secured to a shaft 78 (Figs. 3b and 6b). The 

shafts 78 are journaled in arms 79 (see Fig. 2 
also) pivoted at 80 in suitable recesses formed 
in the front faces of the castings O2, 03. Shafts 
78 project through large openings 80a in the 

frames O2, O3. 
Housed in holes in the frame castings O2, O3, 

at an angle to the bore of openings 8, are spring 
pressed plungers 82 (Figs. 2 and 3b) which, by 
engagement with the ends of arms 79, press roll 
ers TT into firm contact with rollers T6. This 
general scheme of mounting one feed roll shaft 
in fixed bearings and the other on Spring actu 
ated arms has been used for all the feed rollers. 
Due to limitations of space and other reasons, 
the means whereby the spring pressure is applied 
will vary in details of construction. The two sets 
of feed rollers 76, rotate whenever the re 
spective feed shafts 39, 4 turn and grip the 
cards advanced from the hoppers PH and SH and 
convey said cards toward the left (Fig. 3b) to a 
position to be gripped by the next set of feed 
rollers associated with the respective hoppers. 
Certain of the remaining feed rollers of the 

primary and secondary feed mechanisms are jour 
naled in fixed bearings carried by the frame cast 
ings O2, 03 in the same general fashion as the 
rollers 6 but the coacting rollers of each feed 

O 

20 

SO 

mechanism are mounted on a pivoted frame to 
permit removal of cards which fail to feed prop 
erly or jam in the feed mechanism. There is one 
of these pivoted frames for each feed mechanism, 
the one for the secondary feed mechanism being 
arranged to swing upwardly while the other 
swings downwardy. The two frames are substan 
tially alike in details but the one for the primary 
feed mechanism is longer due to the greater num 
ber of feed rollers required for feeding the pri 
mary cards PC. 
Journaled in fixed anti-friction bearings 73 

(Figs. 2, 3b, and 4) in the frame castings í O2, 03 
are two pairs of feed roller shafts f T2a, 83, for 
the primary feed mechanism and one pair simi 
larly designated for the secondary feed mech 
anism. Feed rollers 84, like the feed rollers 76 
are secured to shafts 2a, while to the feed roller 
shafts 83 are secured metallic contact rollers 
which are insulated from the shafts 83 (see Fig. 
5 also). The contact rollers for the primary feed 
mechanism are designated PCR, PCR2 while the 
one for the secondary feed mechanism is desig 
nated SCR. The contact rollers PCR, PCR2, 
SCR, and feed rollers 84 are driven from the re 
spective feed shafts 39, 4 by spiral gears 85 
(Fig. 4) Secured to said shafts and meshing with 
???? gear pinions f 86 secured to the shafts 82, 
83. 
Cooperating with the feed rollers 84 on the 

shaft 2a nearest the primary hopper PH (Fig. 
3b) are feed rollers 87 on a shaft 88 which is 
mounted on frame castings O2, 03 in the same 
fashion as the feed roller shafts 78 by means of 
arms 79 actuated by spring pressed plungers 
82. The feed rollers cooperating with the con 
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tact rolls PCR, PCR2, SCR and with the re- . 
maining feed rollers 84 are all mounted on the 
pivoted frames mentioned above. 
These frames are shown in Figs. 3b, 5, and 6b. s 
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They include a pair of side plates 89, in the case 
of the primary feed mechanism, and a pair of 
side plates 90 in the case of the secondary feed 
mechanism. These pairs of plates are rigidly 
joined together, in each case, at the ends nearest 
the hoppers, by means of tubes 9 f, and along the 
edges of the plates by a number of angle strips 
92. At the ends opposite the hoppers, the plates 
89, 90 are pivoted to the confronting faces of 
frame castings O2, 03 by means of Screw studs 
93. The ends of tubes 9 are provided with 

spring pressed bolts 94 (Figs. 3b and 6b) having 
knurled finger pieces 95 working in slots in the 
tubes 9 which bolts enter the bore of hardened 
steel bushings 96 pressed into holes (Figs. 2 and 4) 
in the frame castings 102, O3. The right hand 
end of the frame of which plates 89 are part can 
be lowered by pressing the finger pieces 5 of 
the bolts 94 associated with these plates toward 
each other to release the bolts. Similarly the 
right hand end of the frame including plates 
may be raised. 
Cooperating with the feed rollers 8 immed 

ately to the right of the contact rollers PCR2, 
SCR are feed rollers (97 (Figs. 3b and 6b) secured 
to shafts S8. The ends of shafts 98 extend 
through large holes in the respective plates 8, 
90 and are journaled in bearings carried by the 
arms of bell cranks 99 pivoted on plates 89, 90. 
Springs 200, attached to the other arms of bell 
cranks 99 and to pins carried by plates 89, 190, 
respectively, urge the feed rollers 9 into contact 
with feed rollers 84. The holes in plates 9, 1 
90 through which shafts 98 project, permit a 

small amount of movement of feed rollers f 
away from rollers 84 to allow for the thickness 
of the cards and the walls of said holes act, as 
stops to prevent the rollers 97 from becoming 
displaced from their proper positions more than 
a small amount when the frame units of which 
plates 89, 90 form part are lowered or raised, 
respectively. Cooperating with the contact roll 
ers PCR?, PCR2, SCR are feed rollers 20 f, most 
clearly shown in Figs. 5 and 6b, which are made 
of some form of insulating material, such as 
“Bakelite,' mounted on shafts 202. These shafts 
are mounted in bearings on the short arms of 
bell cranks 203 pivoted in the plates 89, 90 and 
Operated by springs 203b which urge rollers 20 
into engagement with the contact rollers PCR, 
PCR2, SCR. The ShaftS 202 for the feed rollers 
20 f work in open slots in the plates 89, 90 to 
permit removal of the feed rollers when desired. 
In order to prevent the feed rollers 20 from mov 
ing far enough to damage the card sensing 
brushes or unhook the Springs 203b when the 
frames including plates 89, 90 are lowered or 
raised, respectively, adjustable stops 203a are pro 
vided to limit movement of the arms 203 sup 
porting the feed rollers to an amount a little 
more than is sufficient to compensate for the 
thickness of the cards and allow for reasonable 
WE8. 

Cooperating with each contact roller PCR, 
PCR2, SCR is a pair of contact roll brushes, these 
pairs of brushes being designated PCB, PCB2, 
SCB (Fig. 1a) for the respective contact roll 
ers. As shown in Fig. 2, each pair of brushes is 
mounted in the end of a metallic terminal post 
02a the latter having two parallel slots in which 

the brushes are clamped. The posts 02a ex 
tend through large holes in the frame casting O2 
and are secured in the ends of short bars 02b 
of insulating material mounted on the frame 
casting fo2. 
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The various feed rollers described above, in 

cluding the contact rollers, all have the same di 
ameter whereby the primary and secondary cards 
will be fed at a unifornia speed and in exact syn 
chronism. Shafts 3, 4 drive these feed roll 
ers by means of spiral gears is and spiral pin 
ions 4 as in the case of the feed rollers , 

(Figs, 4 and 6b). Dependence is not placed 
on friction between the cards and the feed roll 
ers to feed the cards accurately but each coacting 
pair of feed rollers is geared together for driving 
purposes by a pair of spur gears 205 (Figs. 3b, 5, 
and 6b) secured to the feed roller shafts. 
The distribution of the cards to the pockets is 

determined at the point where the primary and 
secondary lines of feed meet. The space be 
tween this point and brushes SB, PB2 may be 
termed the eject station, Here the primary and 
secondary cards are gripped by the eject feed 
rollers, designated 206, 207 in the case of the 
primary feed mechanism, and 208, 209 in the 
case of the secondary feed mechanism. These 
feed rollers are most clearly shown in Figs, 5 and 
6b while their driving connections are best shown 
in Figs, 2 and 4. The feed rollers 206 and 208 
are mounted in the frame castings O2, 03 on 
shaft 20 which are mounted like the feed rollers. 
77 in arms 79 actuated by spring pressed plung 

ers 82. The feed rollers 20, 209 are mounted 
On anti-friction bearings supported by a shaft 
or rod 22 carried by frame castings O2, 03 in 
termediate shafts 20, 2, the anti-friction bear 
ings being prevented from moving axially of 
shaft 22 by some simple means such as wire 
Snap rings or spring clips 220 (Fig. 5) sprung 
into grooves in the shaft 22, there being a pair of 
spring clips for each roller 0, 09. Rollers 206, 
207 and 208, 209 are not geared together as at 
this point in the feed of the primary and second 
ary cards it is not necessary that they be fed 
exactly in synchronism hence frictional contact 
of the eject feed rollers with the cards is sufficient 
properly to feed the cards. 
The secondary eject feed rollers 208, 299 are 

driven by the secondary feed shaft 39 through 
a train of gears designated 23, 24, 25, 26 in 
Figs. 2 and 6b. In this train, gear 23 is secured 
to the secondary contact roller shaft 83 driven 
by shaft 39; gears 24, 25 are idler gears mount 
ed on studs carried by a plate 27 secured to 
frame casting 02; while gear 26 is secured to 
the shaft 2. Thus eject feed rollers 208, 209 
rotate when the secondary feed shaft f39 turns. 
The primary eject feed rollers 206, 207 are 

driven by the main shaft 36 through a one 
revolution clutch controlled by a magnet desig 
nated EMI in the drawings and hereinafter to 
be called the eject magnet. The first pair of 
pocket feed rollers is designated 2 8, 29 in Figs. 
3b, 5, and 6b and are mounted on shafts 220, 22, 
respectively, which shafts are rotatably mounted 
in frame castings O2, 63 in the same general 
fashion as shafts 2, 2d, 8, 88 with corre 
spondingly designated parts. Shaft 220 is driven 
by a spiral gear pinion like the pinions T2 in Fig. 
4 secured to shaft 220 and meshing with a spiral 
gear like 75 fixed to shaft 36 (Fig.6b). 

Secured to shaft 220 is a gear 222 (Fig. 2) 
meshing with a gear 223 rotatably mounted on a 
stud 224 carried by frame casting fo2. A gear 
225 is loosely mounted on stud 224 and meshes 
with a gear 226 fixed to shaft 20. The eject 
clutch is located between gears 223, 225 and is 
quite similar to the primary and secondary feed 
clutches. The magnet EMI is mounted on a brack 
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et 2 secured to the front face of the frame 
casting 02. The eject clutch is engaged when 
magnet M is energized and operates like the 
primary and secondary feed clutches. It is be 
lieved a description of the operation of the eject 
clutch is unnecessary, particularly as this type 
of One revolution clutch is now well known in the 
art Of constructing perforated record card con 
trolled machines. All of these clutches are fully 
described in the Page application. 
Three pairs of pocket feed rollers are provided 

to the left of the pocket feed rollers 28, 29 and 
are designated 240, 24 in Figs. 3a, 3b, 6a, and 6b. 
Feed rollers 240 are secured to shafts 242 mount 
ed in fixed bearings 73 carried by the plates OB, 
07 which shafts are provided with spiral gear 
pinions like 2 in Fig. 4 meshing with spiral 
gears (TS (Fig. 6a) on shaft (36. The feed rollers 
24 may be made of rubber and are secured to . 
shafts 23 journaled in the arms of bell cranks 
f 99 actuated by springs 200 as in the case of the 
feed rollers 97. The pocket feed rollers 240, 24. 
are not geared together as extreme accuracy of 
feed is not necessary after the cards have passed 
the eject station. However feed rollers 28, 29 
are coupled together by gears 205 (Fig. 5). 

VII. CARD GUIDEs 
The cards are supported and guided from one 

pair of feed rollers to the next by means of card 
guides which are shown in Figs. 3a, 3b, 5, 6a, and 
6b. These guides consist of substantially flat bars 
or strips extending in the line of travel of the 
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cards but may be bent slightly at one or both 
of their ends to prevent catching the cards. The 
guides are designated 245, 247, 248, 25, 253, 
26, 263, and are mounted in various ways. The 
guides 245, 247, 25, 253, 28 are secured to suit 
able cross-bars mounted between the frames O2, 
03 while the guides 248 are secured to cross 

bars mounted in plates 89, 190. The guide 23 
consists of a long bar extending lengthwise of 
plates 106, 07 above the card pockets. The bar 
263 is secured to the plates 06, 07 by suitable 
cross bars and is located half way between the 
plates. At its left hand end, bar 263 is secured 
to plate 05 (Figs. 3a and 6a). 
At the point where the cards from the primary 

and secondary cards meet there is provided a 
set of card gues consisting of four plates 254. 
(Fig. 5) mounted on two rods 255 carried by 
plates f2, O3. The plates 254 are shaped like 
an arrowhead to accommodate shaft 22 and 
their edges guide the cards over and under said 
shaft. The edges of a set of triangular plates 
257 similarly mounted on cross rods 258 support 
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the primary cards between the pairs of feed rollers 
206, 207 and 2 8, 29. 

VIII. CARD SENSING BRUSHEs 
The holes in the cards are sensed by three 

groups of card sensing brushes as the cards pass 
the contact rollers. The primary cards are first 
sensed by the group of primary brushes designated 
PBf and then by the group of primary brushes 
PB2, while the secondary brushes are sensed only 
by the group of secondary brushes S.B. The 
brushes SB, PB, and PB2 cooperate with the 
contact rollers SCR, PCR, PCR2, respectively, 
and are so spaced that the corresponding index 
point positions on one secondary card and two 
successive primary cards are all sensed together 
as the respective cards are fed in unison past the 
respective brushes, assuming that both card feed 
shafts 9 and 4t are rotating. There are eighty 
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brushes in each group since the machine as shown 
in the drawings is designed for control by cards 
having eighty columns of index-point positions. 

Fig. 5 shows the brushes SB and PB2 on a 
larger scale than Fig. 3b. The brushes SB, for 
example, are secured in transverse slots in a bar 
268 made of insulating material, such as "Bake 
lite,' secured in the frames 89, f 90. Eye-bolts 
269, through the “eyes' of which the shanks of 
the brushes SB project, are threaded into holes 
in headed sleeves or thimbles 270 located in holes 
in the bar. 268 at right angles to the slots in which 
the brushes are laid. The heads of the sleeves may 
be slotted, as shown, or provided with square or 
hexagonal heads for turning the sleeves to draw up 
the eye-bolts tight and thereby clamp the brushes 
in their slots. The electrical connections are made 
by attaching the circuit wires 27 to plugs 272 
which are pushed into the bores of thimbles 270. 
Due to the closeness of the spacing of the brushes, i. 
the holes for thimbles 270 and eye-bolts 269 are 
staggered as shown in Fig. 6b to ensure that 
neither the thimbles 270 nor plugs 272 can make 
electrical contact with each other. The feed roll 
ers 20 are provided with eighty deep circumfer 
ential slots through which the brushes extend into 
contact with the contact rollers. The brushes 
PB and PB2 are similarly mounted. 
In conjunction with the comparing units, the 

brushes may compare data on two successive pri- ; 
mary cards and, if desired, the data on the first 
of the two primary cards can at the same time 
be compared with the data on a secondary card. 
Thus a dual comparison of data on three differ 
ent cards can be made simultaneously in a single 
card feeding cycle. 

IX. CARD LEVERs 
The primary and secondary cards actuate card 

levers in the course of their feeding movement 
from the hoppers to the eject rollers 206, 207 and 
200, 209. These card levers in turn actuate cer 
tain card lever contacts for controlling the opera 
tion of the machine and are shown in Figs. 2, 3b 
and 6b. 
The central card guide strip 247 (Figs. 3b and 

6b) located between the pairs of secondary feed 
rollers 76, 77 and f 84, 97 and between the 
central guide strip 245 extending between the 
primary contact rollers PCR and rollers 76, 77 

each have mounted thereon (Fig. 3b only) 
brackets 273. Pivoted on brackets 273, are card 
levers 274 which are made of stiff insulating ma 
terial such as 'Bakelite.' One arm of each card 
lever extend downwardly and to the left (Fig. 3b) 
close to the line of contact of feed rollers 84, 197, 
and into the paths of cards fed by feed rollers 76, 
ITT. The other arm of each card lever 274 en 
gages the longer of two spring contact members 
24a (Fig. 6b) carrying contacts designated SCL 
in the case of the secondary feed mechanism. 
The spring contact members 274a are insulated 
from each other and brackets 275 by means of 
which the contact members are mounted on the 
bars 246. The contacts SCL, PCL are engaged 
by and rocked clockwise (Fig. 3b) to force the 
contacts closed. 
When the leading edges of the cards are about 

to pass between the brushes PB, PB2, SB and the 
coacting contact rollers PCR, PCR2, SCR, fur 
ther card evers are actuated. The contacts con 
trolled by these card levers are shown in Figs. 2 
and 6b and are designated PCL, PCL2, SCL. 

: The spring contact members carrying these con 
tacts are insulated from each other and brackets 
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276 by means of which these members are mount 
ed on the front face of frame casting 02. Since 
these contacts are mounted quite close to the 
frame casting 02, thin sheets of fibre insulation 
or "Bakelite' 277 are interposed between blocks 
276 and frame casting 92 and are large enough 
to prevent possible accidental grounds between 
the contact members and the frame casting 02. 

Each pair of contact members is actuated by an 
arm 278 (Fig. 2) secured to a stub shaft 279 jour 
naled in a tube secured in a hole in the frame cast 
ing fo2. Behind the frame casting 02 card lever 
arms 280 are secured to stub shafts 279 and pro 
ject into the paths of the cards quite close to the 
respective contact rollers. The arm 280 for Op 
erating contacts SCL is shown in Fig. 6b in plan 
view and is arranged to be depressed by a passing 
card thereby rocking the stub shaft 279 and the 
arm 278 operating contacts SCL in a counter 
clockwise direction (Fig. 2) to close contacts 
SCL. Similarly contacts PCL, PCL2 are closed 
when a card is about to pass between brushes 
PB, PB2 and contact rollers PCR?, PCR2, re 
Spectively, but in this case the arms 278 are rocked 
clockwise, since their associated arms 280 are lo 
cated above the line of feed of the primary cards 
instead of below and consequently are lifted by 
the primary cards. The card levers associated 
with contacts PCL, PCL2, SCL thus operate to 
close these contacts only when a card is very close 
to the position where sensing of the holes is about 
to commence, 
The primary and secondary hoppers are pro 

vided with contacts designated SHC, PHC in Fig. 
la which are opened whenever cards are placed 
in the hoppers and are closed whenever the hop 
pers become exhausted of cards. The construc 
tion of these contacts is shown in Figs. 3c and 
6c. The underside of each casting 08 is pro 
vided with a bracket 08a on which is pivotally 
mounted a lever 27.8a. One arm of each lever 
28a extends upwardly through a slot in the 
casting 08 as shown in Fig. 6b, whereby the lever 
will be rocked clockwise (Fig. 3c) whenever cards 

5 are placed in the secondary hopper, for example. 
One arm of the lever 278a engages one of the 
members supporting the contacts SHC and press 
es such contacts apart whenever the lever is 
rocked clockwise. The members carrying the 
contacts SHC are supported on a bracket 08b. 
which is secured to casting 08. 
These contacts are used for two purposes; one 

to automatically condition the machine for op 
eration under control of cards from either one or 
both feeds and second to stop the machine when 
cards become exhausted before the last card 
which leaves the exhausting hopper can enter 
the brushes SB, PB in order to enable the op 
erator to replenish the card. The temporary ex 
haustion of cards from either hopper does not, as 
was formerly the case, cause a hiatus in the op 
eration of the machine, since the operator can 
now place more cards in the hoppers and the 
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machine will resume feeding cards without leav 
ing a gap other than the normal short gap which 
exists between cards. Were it not for the pro 
vision of the contacts SHC, PHC and circuits con 
trolled thereby, the machine would continue to 
run until the card levers SCL, PCL open and, 
when more cards are placed in the hopper, the 
new cards would be unable to close the one cycle 
gap which would exist between the first of the 
new cards in the hopper and the last card which 
left the hopper, 
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CARD POCRE is 
Four card pockets are provided to which the 

cards are selectively distributed by the card dis 
tributing mechanism in accordance with the 
Comparison of data. On the cards. The pockets 
are shown in Figs. 2, 3a, 3b, 5, 6a, and 6b and are 
designated as follows: SRJ the secondary reject 
pocket; SP, split pair pocket; MS, merged sets 
pocket; and PRJ, primary card reject pocket. 
The pockets PRJ and SRJ receive the rejected 
primary and secondary cards. The split pair 
pocket SP receives the secondary cards which 
are paired or matched with primary cards having 
the same data, but which are to be kept separate 
from the associated primary cards, hence the con 
venient short name. Pocket MS receives the 
matched or paired primary and secondary cards 
when they are to be kept together and not split 
between the pockets SP and M.S. Pocket MS also 
receives the primary cards which are to keep 
the secondary cards separate from the corre 
sponding primary cards. Pocket MS will also 
receive all cards when one set of cards is to be 
fled with another set in numerical sequence. 

It is desired to point out that the names given 
the pockets is purely for convenience in descrip 
tion because as will be shown later, the cards 
which fall in primary reject pocket PR, in cer 
tain types of operation of the machine, may be 
the ones it is desired to select for use in preparing 
a statement on a tabulating machine and the ones 

() 

that fall in pockets MS or SP may or may not 
be used after the operations are finished. In 
other words, the term "reject pocket' for pockets 
SR and PR does not necessarily mean that the 
cards falling in these pockets are not used for any 
purpose. 
The construction of the pockets is old and well 

known, having been used in "International' rec 
ord controlled machines for some time, for this 
reason the pockets will not be described in minute 
detail. 
The side walls of the pockets consist of the end 

plate 105 (Figs. 2, 3a, 3b, and 6a) three partition 
plates 28, and an end plate 282. 
The back walls of the pockets are formed of 

a plate 285 secured to the back of the machine. 
Associated with each card pocket is a card plat 
form 286 secured to a tube 287 which sides in a 
tube 288 secured in a hole in base 00. A long 
coll spring in each tube 288 exerts an upward 
force on tube 28 sufficient to balance the weight 
of tube 287 and card platform 286. As the cards 
accumulate on the tops of the card platforms 
their weight causes the platforms and tubes to 
descend until the pocket eventually becomes full. 
When any pocket becomes full, it operates the 

usual full pocket stop contacts designated FPC 
in Fig. 3a. These contacts are carried by spring 
contact members insulated from each other and 
the plate 285 on the rear face of which they are 
mounted just behind the secondary reject pocket 
SRJ (Figs. 3a and 6a). The contacts are closed 
when no pocket is full but are opened by means 
of an arm 289 secured to a shaft 290 journaled 
in bearings 29 mounted on base 00 behind plate 
285. Arm 289 is curved forwardly through an 
opening 285a in plate 285, upwardly, and thence 
rearwardly through a hold 285b in plate 285 and 
is provided with an insulating pin engaging the 
rear side of the rear contact member of con 
tacts FPC. Secured to the shaft 290 behind each 
pocket are arms 292 which extend forwardly into 
the path of the associated card platforms 286. 

identically designated except for 
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4. A pring 2 Figa2.stached to pin on ra 
28 in front of plate 2B and to a pin secured to 
said plate, holds said arm against plate so as 
to keep contacts PC open, the rear spring con 
tact member being biased so as to tend to move 
forwardly to close the contacts. 1 
When a pocket becomes nearly full, its plat 

form engages the associated arm. 292 and, with 
the addition of a few more cards, the platform 
moves arm 22 downwardly. This causes arm 2 
to move forwardly permitting contacts PC to 
open. 

XI. CARD DISTRIBUTING MECHANISM 
The disposition of the cards to the pockets 

SRJ, SP, MS, PR.J. is effected by card distribut 
ing mechanism. This mechanism is shown in 
detail in Figs. 3a, 3b, 5, 5a, 6a, and 6b, and is 
controlled by three magnets designated PRM and 
SRM, SRM2, hereinafter termed the primary 
and secondary reject magnets, respectively. The 
mechanism directly associated with these mag 
nets is most clearly shown in Figs. 5 and 6b. The 
construction of the magnets and the mechanism 
individual to each are practically identical but 
the location and direction of movement of the 
corresponding parts is reversed as these magnets 
are located on opposite sides of the lines of feed 
of the cards in the respective feed mechanisms. 
The parts of the two magnets SRM, SRM2 and 
magnet PRM, as well as the mechanism individual 
to them, are symmetrically located with respect 
to the bisector of the angle between the lines 
of feed of the primary and secondary cards as 
is clearly shown in Fig. 5. Consequently a de 
scription of the secondary reject magnets SRM, 
SRM2 and the mechanism individual to then 
will suffice for the primary reject magnet PRMI 
and the mechanism individual to the primary 
reject magnet, the corresponding parts being 

one or two ex 
ceptions. 
The magnets SRM, SRM2 are mounted on 8, 

bracket 294 (Figs. 3b, 5, 5a, and 6b) which is 
secured to a bar 295 mounted on the frame cast 
ings f02, 03. The armatures 296a, 296b of mag 
nets SRM, SM2 are pivoted at 297 to bracket 
294 and are normally held away from the poles 
of the magnets by means of springs 298. Move 
ment of the armatures toward the poles of the 
magnet is limited by a shoulder formed in a long 
stud 299 Screwed into member 294. The left 
hand end of stud 299 adjacent the shoulder is 
threaded and reduced in diameter and extends 
loosely through confronting notches (Fig. 5a) in 
the armatures, the radius of the notches being 
smaller in diameter than the smooth part of stud 
299 but larger than the threaded end. Thumb 
screws 300 screwed on the threaded portion just 
mentioned limit movement of both armatures 
296 away from the poles of the magnet in re 
sponse to the tension of springs 298. 
The armatures 2.96a, 296b are shaped to pro 

vide a lug 298c and an opening 296d (Fig. 5) which 
are engaged by hook-shaped portions 30 lic, Old 
of curved blade operating arms 30a, 30 b piv 
oted on a bracket 802 secured to the bracket 294. 
Thus armature 296a of magnet SRM holds the 
arm 30 da in raised position and armature 2.96b 
holds arm 30 bin raised position. The blade op 
erating arm 30 b has a pin 30 fle carrying a roller 
Of cooperating with a cam 303 secured to shaft 
2 and a spring like 304 (Fig. 5) normally tends 
to draw the arm ob downwardly to cause roller 
Off to follow the periphery of cam 303. This cam 
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is so proportioned that the arm 30 b is raised a 
slight amount during each revolution of shaft 2 
so as to free the hook-shaped portion 30fa from 
the edge of opening 296d and relieve magnet 
SRM2 from the frictional load caused by the con 
tact of such edge with the hook-shaped portion 
30 a. This enables the armature 2.96b to move 
faster and the impulses of current through mag 
net SRM2 are timed to occur, only when arm 30 lb. 
is being held up by cam 303. 
The pin 30 fe on which roller 30 if is mounted is 

provided with a reduced portion (Fig. 5a) coop 
erating with a notch in arm 30 a to hold said 
arm up against the tension of its spring 304 as 
shown in Fig. 5. Thus both arms 30a, 30 b are 
controlled by a common cam. Armature 296a is 
provided with a lug 2.96b whereby the latter is 
always operated when magnet SMf is energized. 
The arms 30a, 30 lb are roughly L-shaped in 

general outline with the portion bellow hook por 
tions 30a, 30 lb extending downwardly to a point 
just above the line of feed of the secondary cards 
and slightly to the left of shaft 2 (Fig. 5). At 
this point these members are formed with lugs 
30 g (see Fig. 5a also) which are at right angles 
to the plane of the bulk of members 30a, 30 lb. 
Lugs 30 g slope upwardly from left to right and 
at their extreme right hand ends are also bent 
upwardly. Armatures 2.96a, 296b, extend down 
wardly into a position to be engaged by a common 
cam 305 fixed to shaft 2 f, but the thumb screws 
300 are so adjusted that springs 298 normally hold 
the armatures 2.96a, 29.6b clear of the cam. 

- The magnet PRM controls similar mechanism 
which differs only in that the threaded end of 
pin. 299-projects through a hole in the armature 
296 of this magnet and the cams 303, 305 are se 
cured to shaft; 20. ? 
The distribution of the cards to the respective 

pockets is effected by means of three guide blades 
designated 306, 307, 308 in Figs. 5 and 6b. These 
blades vary in length and are located in super 
posed relation beneath the bar 263. The two top 
blades 306, 307 (Figs. 3a and 6a) lead to the 
pockets SP and MS respectively, while the blade 
308 leads to the pocket PR.J. 
The blades 306, 307 extend horizontally under 

the lugs 30 g of the arms 30 la, 30 lb associated 
with magnets SRM, SRM2 while the blade 308 is 
curved downwardly toward the right into coopera 
tion with the lug 30g of the arm 30 associated 
with the magnet PRM. All of the blades are of 
greater width than bar 263 throughout substan 
tially the entire length of the latter (Fig. 6a) but 
the extreme right hand ends (Figs. 5 and 6a) of 
blades 306, 307 are narrowed and cut away to form 
two tongues which clear each other, and press 
side-by-side upwardly against the underside of 
lugs 30 g of arms 30a, 30 lb whereby the free 
end of blade 307 may be depressed by member 
30 lb, independently of blade 306, below the line 
of feed of the secondary cards without affecting 
the blade 306. However, since both arms 30a, 
3b are released when magnet SRM is ener 
gized, in consequence of lug 296e, both blades 306, 
307 will be depressed together whenever magnet 
SRMIl is energized. 
With magnets SRM, SRM2.in deenergized 

condition, the blades 306, 307 are held above the 
line of feed of the secondary cards which permits 
the secondary cards to pass underneath both these 
blades and over the blade 308 to the pocket MS. 
The energization of magnet SRM causes arma 
ture 296a of this magnet and the armature 296tb 
of magnet SM2 to move to the right (Fig. 5) dis 
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engaging lug 296c and opening 296d from the 
hook-shaped portions 30 fc of arms 30 ta, 30 lb. 
This allows springs 304 to draw the arms 30a, 
30 b downwardly as the cam 303 rotates thereby 
depressing both blades 306, 307 below the line of 
feed of the secondary cards. In this case the sec 
ondary cards will pass over both blades 306, 30, 
under bar 263, and be guided to the secondary 
reject pocket SRJ. The energization of magnet 
SRM2, however, causes only the blade 307 to be 
depressed and secondary cards will be guided be 
tween blades 306, 30 to the pocket SP. 
The blade 308 normally occupies a position be 

low the line of feed of the primary cards as shown 
in Fig. 5 whereby the primary cards may pass over 
said blade and underneath blade 307 into the 
pocket MS. When magnet PRM is energized the 
blade 308 is pushed upwardly above the line of 
feed of the primary cards and the primary cards 
will then pass beneath all the blades into the pri 
mary reject pocket PRJ. When any magnet 
SRM, SRM2, PRM is operative to cause the as 
Sociated blades to move inwardly, that is, between 
the card guides 254, the cards affected travel be 
tween the lugs 30 g and the operative blade. The 
lugs 30 g are inclined away from the lines of 
feed of the cards and bent at their right hand 
ends as shown in Fig. 5 in order to prevent the 
cards from being caught by the arms 30, Ofa, 
30, 
The blades 306, 30, 308 are secured, as by 

welding, at their left hand ends to blocks 35 (Figs. 
3a, 3b, 5, and 6a). The latter are secured by suit 
able screws to the beveled surface of card deflector. 

5 blocks 36 which are secured to the partition 
plates 28 directly beneath bar 263. The deflec 
tor blocks 36 extend upwardly and to the right 
at an angle to the partition plates 28, being bev 
eled for that purpose, and the planes of the bevels 
are at right angles to each other so that blocks 
35 are horizontal. The heads of the screws se 
curing blocks 35 are countersunk to avoid catch 
ing the edges of the cards as they pass over the 
left hand ends of the blades. Tongues 3 f6a (best 
shown in Figs. 5 and 6a) pierced out of the blades 
306, 307, 308 extend downwardly and to the left 
to deflect cards away from the space between 
blocks 35 and deflectors 36. Over pocket SR 
(Figs. 3a and 6a) a deflector 37 is secured to the 
top of bar 236 and extends downwardly and to 
the left, being bent around the edges of a large 
hole in bar 263. 

A number of devices such as commutators and 
impulse distributors are provided for the purpose, 
of controlling the times of closure and duration of 
various circuits and to prevent arcing between the 
sensing brushes and contact rolls. These devices 
will be described in this section. 
There are two main groups of these timing de 

vices designated CB to CB4, CR to CR in 
Figs. 1d to le and of which CB to CB4 rotate 
twice per card cycle, while CR to CR rotate 
once per card cycle. The variable speed driving 
mechanism disclosed in Patent No. 2,174,705, 
causes all of the shafts to be driven at a variable 
speed which at one point in the cycle is approxi 
mately 40% below, and at another point in the 
cycle is a similar amount above the average speed. 
As shown in Fig. 10, the speed is constant during 
substantially the first half of the cycle but is re 
duced by the variable speed driving mechanism at 
the point where the card feed clutches controlled 
by magnets PFM, SFM are engaged in order to 
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reduce the shock of engagement. It is desirable 
that the timing devices designated CB to CB 
and CR to CR be always driven at a constant 
speed and for this reason they are driven directly 
by pulley f2, instead of by shaft as was the 
case in the machine disclosed in the Page appli 
cation. 

Figs. 3a, 6a, 7 and 8 show the timing devices 
CB to CB4 and CR to CR . These devices 
are mounted in a supplemental frame comprising 
two plates 326, and short cross-bar 327 one of 
which plates is secured to the left side of plate 
05 by means of bolts 326a (Fig. 7). Rotatably 
mounted in suitable anti-friction bearings, on the 
plates 326 are four shafts 328 to which are secured 
gears 329, 330. The gear 329 meshes with the gear 
35 which, it will be recalled, is driven by the 
pulley 32 through the pinion 34. The gear 829 
is one half the diameter of the gear 35 whereby 
the upper left hand shaft 328 Fig. 8) is driven 
at twice the speed of gear 5. Gears 330 are 
of the same diameter as gear 35 whereby the 
other three shafts 328, of which only two are 
shown at the right in Fig. 8, are driven at the 
rate of one revolution per card cycle. 
Secured to the shafts 328, are eleven cams 33 

made of non-metallic composition such as "Bake 
lite' or material of similar characteristics in order 
to make the Operation of the timing devices as 
quiet as possible. Secured to the bars 32T, are 
eleven brackets 332, each of which supports a cam 
follower lever 33, pivoted on a stud 333a. Each 
cam follower lever is actuated into contact with 
the adjacent cam 33 by means of a spring 333b 
and the cam follower lever is provided with a suit 
able roller cooperating with the can. Each lever 
333 is provided with a contact element c co 
operating with a contact element 333d. The 
brackets 332 and the contact elements 3d are 
separated from the bars 327 by means of strips 
of insulating material and the electrical connec 
tions are made to the brackets and to the contact 
elements 330d. It is evident from Fig. 7 that ro 
tation of the cams 33 causes the contact elements 
333c, 333d, to make and break according to the 
location of the high and low points on the cams. 
The cams 33 located on the shaft 328 carrying, 
gear 329 have scalloped edges and the contacts 
which they actuate are designated CB to CB4 in 
Fig. 1d. These contacts are termed circuit break 
ers, and their principal function is to prevent arc 
ing at the brushes SB, PB, PB2 when the card is 
sensed. The remaining contacts 333c, 333d are 
designated CR to CRff in Figs, 1a to 16 and their 
function is to control the points of closure, open 
ing, and duration of circuits through the various 
relays, switch mechanisms, and control magnets 
of the machine. 
A group of primary commutators designated 

PC, PC2, PC3, PC4 (Figs. 1a, 1b, c, 4b and 6b) 
is mounted on the primary shaft 4. The brush 
es 335 for this group (Fig. 4) are mounted in slots 
in two support blocks 336 in the same general 
fashion as the brushes PB, PB2, SB. Blocks 336 
are mounted on the frame casting fo3 by means 
of hexagonal posts screwed into said casting. 
A pair of secondary commutators SC, SC2, 

SC3 is mounted on the shaft 39 and its brushes 
3.35a are mounted on block 336a in the same fash 
ion as the brushes 335 on a block 336a supported. 
by posts 337 a. 

XIII. PLUGBoARD : 
A plugboard, the details of which are not 

shown, is provided to secure flexibility of opera 
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tion and is so constructed that the machirie may 
be preset for operation by multi-prong plugs or 
plug wires. The plugboard is removably mounted 
in the machine whereby it may be removed and 
another one like it, but plugged according to a 
different plan, substituted for the one removed. 
The plugboard and the mechanism for locating 
it in the machine and locking it in place is well 
known in the art and substantially identical in 
details of construction with the One disclosed in 
the Page application. w 
The face plate of the plugboard in the present 

machine is different from the One in the Page 
application because of the provision of a greater 
number of control relays, magnets, and plug 
sockets. Fig. 16 shows the face plate of the im 
proved machine, 

It is contemplated that the machine disclosed 
herein be provided with a number of plugboards, 
each one being plugged differently from the 
others whereby no time need be lost in re-plug 
ging the machine each time it is desired to change 
the type of operation or operate the machine 
under control of cards which have the data dis 
posed according to a different card form. 

XIV. ANALYZING MECHANISM 

The analyzing mechanism comprises two sec 
tions or comparing units each having two groups 
of sixteen controlling magnets. Both the pri 
mary and secondary comparing units are nearly 
identical in construction except in a few details. 
In the present Section, the construction of the 
primary comparing, or sequence unit will be de 
scribed first, and the respects in which the con 
struction of the secondary comparing or selector 
unit differs from the secondary unit will be ex 
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plained at the proper points. 
The primary comparing unit will be termed 

the sequence unit because it compares two suc 
cessive primary cards to determine the sequence 
of the control numbers. The secondary compar 
ing unit will be termed the selector unit because 
it selectively controls the feeding of primary and 
secondary cards to determine their order of merg 
ing and also because it may be used as a multi 
Column. Selector. 

Fig. 4 shows a rear elevation of the sequence 
unit, while Fig. 11, is a similar view, on a larger 
scale, of the same unit. Portions of both units 
appear in Figs. 6a, and 6b to illustrate their lo 
cation, manner of mounting in the machine, and 
the driving connections which are identical for 
both units. . The mechanism for each unit is 
mounted in a pair of side plates 356 (Figs. 4, 
6a, 6b, 11 and 12) secured together by six mag 
net support bars 357, two stop pawili support bars 
358 (Figs. 4, 11, 12, and 13), and two spring an 
choring bars 359. The magnet support bars 357 
are secured to plates 356 by means of angle strips 
360 screwed to said plates. 
The two rigid frames thus formed by plates 
56 and the bars 357, 358, 359 are mounted on 

two rectangular bars 36, 362 (Figs. 4, 6a, 11 and 
12) secured to the main framework of the ma 
chine by means of two pairs of hexagonal screw 
studs 363. The pair of studs for bar 36 are 
Screwed into the Support bar 04 (Fig. 4) and the 
end plate 105 (Fig. 6a), while the pair for bar 
62 are screwed into plate O5 and the rear frame 

casting 03, respectively. The lower, horizontal 
edges of plates 356 have open rectangular slots 

5 

(see Fig. 12) embracing the bar 36 while the 
upper front corners of the plates are adjustably 
secured tobar 362 by means best shown in Figs. 11 
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and 12. This means consists of blocks 384, se 
cured to plates 356; a stop screw 365, screwed into 
a threaded hole in block 364 and abutting the 
side of bar 362; and a clamping screw 366 passing 
loosely through a hole in block 364 and into a 
threaded hole in bar 362. By loosening the screws 
366 for each comparing unit and turning screws 
365 in the proper direction, the unit may be ad 
justed relative to bar 362 by a pivoted movement 
on bar 36. This adjusting means is provided for 
the purpose of bringing the drive gears for the 
comparing units into proper meshing relation. 
There is provided a separate drive shaft 361 

(Figs, 4, 6a, 11 and 12) for each comparing unit 
which shafts are journaled in the frame plates 
356. Secured to the shafts 367 are gears 368 
which mesh with gears 369 secured to the main 
drive shaft 36. Each shaft 367 has secured 
thereto a pair of bail operating cams 3.0 (Figs. 
11 and 12) each of which is located adjacent one 
of the side plates 356, and also a pair of restoring 
cams 37 a, 3 Tb (see Fig. 13 also) located close 
together on a common hub near the center of the 
shaft. Thus shaft 367 and cams 370, 37 la, 37 lb 
are rotated continually by the main drive shaft 
36. V 

Each of the comparing units is provided with 
a main support rod 372 (Figs. 12 and 13), which 
is secured to the centers of the side plates 356 and 
the bulk of the moving parts of the comparing 
units are supported by these rods. Rotatably 
mounted on rod 372 in interspersed relation are 
two series of sectors designated 33, 37 in Figs. 11 
and 12. There may be sixteen sectors in each 
series to correspond with the number of compar 
ing magnets in the comparing units. In the case 
of the primary comparing unit, each sector 33 
is associated with one of the comparing magnets 
PM and is paired with one of the sectors 374 
which sector, in turn, is associated with one of 
the magnets PM2. There is a pair of magnets 
like PM?, PM2, and a pair of sectors 373, 374 for 
each denominational Order of both comparing 
units. The sectors 33, 374 for each denomina 
tional order are located side by side but are sep 
arated by certain parts which are mounted on 
rod 372 between the sectors. The pairs of sectors 
may be separated from each other by suitable 
spacing washers or by the hubs to which the sec 
tors are secured. 
The bars 358 (Figs. 11, 12, and 13) are trans 

versely slotted and are also longitudinally grooved 
to support pivot wires 375. The wires 375 act as 
pivots for stop pawls 376 located in and Spaced by 
the transverse slots in the bars 358. There is a 
stop pawl 376 for each sector 373, 374 and each 
pawl is located in the plane of its cooperating sec 
tor so as to be capable of engaging ratchet teeth 
formed in the sector. Springs 377, anchored to 
the pawls and to the spring anchoring bars 359, 
tend to rock the pawls 376 into engagement with 
the ratchet teeth on the sectors 373, 374. Combs 
358a secured to bars 358 hold the pawls 376 and 
sectors 373, 374 in alignment. 

Normally the pawls are held out of engagement 
with the sectors by means of the armatures 378 
of the comparing magnets. The comparing mag 
nets SM, SM2, PM, PM2, are mounted on nar 
row plates 379 (Figs. 6a, 6b, 11 and 12) each se 
cured to the central bar 35 and to one of the outer 
bars. Since the coils of the magnets are larger 
in diameter than the width of the space allotted 
to each pair of sectors 373, 34 with their pawls 
and other parts comprising One denominational 
order, the magnets of each group of sixteen are 
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arranged in two parallel rows of eight each, with 
the magnets in staggered relation. Thus the two 
pawls 376 associated with the two sectors 3T3,374 
shown in Fig. 12 are controlled by the left hand 
magnet PM and the right hand magnet PM2, 
while the right hand magnet PM and the left 
hand magnet PM2 control the pawls associated 
with the pair of sectors 373, 374 immediately be 
hind those shown in Fig. 12. The numerals 1 and 
2 On the coils of the magnets indicate the denomi 
national orders. The Small nUmbers 1 to 16 in 
Fig. 11 just below shaft 367 also indicate the de 
nominational orders, with 1 designating the units 
Order, 2 the tens, and so on. 
Normally the magnets PM and PM2 will be 

plugged to the primary brushes PB and PB2, re 
spectively, to place magnets PM under control of 
the holes in the Second of two successive primary 
cards and magnets PM2 under control of the first 
of the two cards. Similarly, magnets SM and 
SM2 will ordinarily be connected to brushes SB 
and PB2, respectively. It is evident that the nu 
meral suffixes in the designations indicate which 
of the two sets of primary card sensing brushes 
the magnets correspond. 
The comparing magnets have L-shaped yokes 

380 (Fig. 12) secured to the plates 379 by the 
same screws 38 as are used to secure the cores 
of the coils to the yokes. The vertical portions 
of the yokes are provided at their ends with rec 
tangular slots (see Fig. 11) to form a pair of 
posts 380a which project through aligned slots 
located on opposite edges of the armatures 378. 
The horizontal portions of the slots in the yokes 
380 and the sides of the slots in the armatures 
378 are slightly beveled and these beveled portions 
coact to form pivots for the armatures. Springs 
382 (Figs. 11 and 12), attached to the armatures 
378 and to pins carried by yokes 380, tend to hold 
the armatures in engagement with the stop pawls 
376. 
The free ends of armatures 378 associated with 

the left hand row of magnets PM (Fig. 12) and 
the right hand magnets PM2 rest on shoulders 
formed in the tails of the associated pawls 376 and 
abut the vertical walls of the shoulders. The ar 
matures 378 for the right hand magnets PM and 
the left hand magnets PM2 have openings 
adapted to hook over the tooth formed by the 
shoulders in the pawls and rest on the shoulders. 
Thus the armatures 378 normally hold pawls 376 
out of engagement with the sectors 373, 374. 

Rotatably mounted on the rod 372 are two bails 
383,384 associated with the two series of sectors 
373, 374, respectively. The bail 383 projects 
through the planes of all the sectors 373 and is 
connected to the sectors by means of springs 385 
which tend to draw the sectors 373 into engage 
ment with the bails so that oscillation of the bails 
will cause the sectors to follow the movements of 
the bails provided none of the pawls 376 have been 
released. Bail 384 is similarly associated with sec 
tors 374. 

Coscillation of the bails is controlled by the cams 
370. Rotatably mounted on rod 372 adjacent the 
side plates 356 are cam follower levers 386 (Fig. 
12) having rollers 387 engaging the respective 
cams 370. The ends of the levers 386 engage the 
ends of screw studs 388 located at the ends of 
bails. Heavy coil springs 389 (Fig. 13), anchored 
to pins 390 carried by the arms of the bails and 
to brackets 39 secured to plates 356, have a tend 
ency to rock the bails in a counterclockWise di 
rection (Figs. 12 and 13) and thereby, through 



the screw studs 88, press the rollers 87 into 
contact with cams 37. 
There are nine ratchet teeth in each sector 378, 

34 and also abutments 3T3a, 3d comprising 
zero stops projecting a greater distance radially 
of rod 372 than the ratchet teeth so as to arrest 
the sectors in a zero position by engaging the 
ends of stop pawls 376 in every case where a stop 
pawl is not released by energization of a magnet. 
In other words, the sectors 33, 874 will always 
move to zero positions unless stopped in other 
position by release of the stop pawls 37. The 
ratchet teeth have the numerical values shown in 
Fig. 12 by the small numerals adjacent the teeth 
and the cams 370 are so shaped that, as the balls 
move in a clockwise direction, the ratchet teeth 
will pass the ends of pawls 376 in synchronism 
with the sensing of the corresponding index-point 
positions on the record cards, In other words, 
all of the '9' teeth will be approaching and close 
to the ends of pawls 376 when the brushes reach 
the '9' index point position and so on for the 
other index-point positions. 

Fig. 12 shows the positions the sectors 33, 34 
for the tens Order of the sequence unit assume 
when both of two successive primary cards have 
a 9” hole in the tens column of the card field 
in which the numbers compared are recorded. 
In this figure the bails 383, 384 have moved to 
their limit of travel in a clockwise direction, 
reached after about 198 of movement of shaft 
36 from the point where the sensing of the card 
commences, and the cam roller 387 is on the dwell 
shown in Fig. 10 between the 198 and 216 posi 
tions of the cycle. 

Normally, movement of the bails 88, 384 is 
prevented by mechanisms controlled by certain 
restoring magnets designated PR, PR2, PR and 
SR. The mechanism controlled by magnets PRI, 
PR2 is shown in Fig. 13 which illustrates the bail 
control mechanism for the sequence unit. Re 
storing magnets PR and PR2 are constructed 
like the comparing magnets PM, PM2, SMI, 
SM2, etc., and are similarly mounted on the bars 
357 by means of plates. 379a like the plates 39. 
The armatures 378a of magnets PR, PR2 engage 
shoulders in stop pawls 392 actuated by springs 
393 anchored to bar 359. The stop pawls project 
into the paths of stop arms 394 pivoted on slotted 
blocks 395 secured to the centers of bails 383,384. 
Springs 396, anchored to bails 383,384 and to ears 
formed in the stop arms 394 normally hold the 
stop arms against the bails which act as stops to 
limit clockwise movement of the stop arms. 
Each pair of sectors 33, 37, in moving to 

various positions under control of the card Sens 
ing brushes, will also move relative to each other 
different extents angularly about rod 872 accord 
ing to whether the hole in one of the columns 
compared is higher or lower in value than the 
other but will not move relative to each other 
when the holes are of the same value. Each pair 
of sectors 373, 374 is connected together mechani 
cally to control a switching device for manifest 
ing which of the holes in two cards compared is 
higher or lower in respect to the column. Com 
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pared and also to indicate when the holes are 
equal in value. This mechanical connection is 
most clearly shown in Fig. 12. 
Both sectors 373, 374 are provided with pins 

397 located equal distances from rod 32 and 
having circumferential slots riding in curved slots 
formed in a differential link 398 which in Outline 
has some resemblance to an oxbow as viewed 
from the right hand margin in Fig. 12. Each 75 

?? 
differential link has a pin which extends 
through, and projects from both sides of the dif 
ferential link. The front end or head of the pin 
99 is provided with a circumferential groove 
embracing a straight slot formed in a guide plate 
400, while the shank of the pin acts as a rivet to 
secure a grooved collar to the rear side of the dif. 
ferential link. The grooved collar is of substan 
tially the same dimensions as the head of the pin 
and the groove in the collar embraces a cam slot 
formed in a contact control arm 40. 
The guide plates 400 are forked at one end to 

partly surround rod 372 and also have a shallow 
rectangular slot at the other end embracing a 
support bar 402 secured to plates 356. The upper 
and lower edges of bar 402 are provided with slots 
to prevent the guide plates from being displaced 
along said bar. The rod 372 is provided with cir 
cumferential grooves into which the forked por 
tions of guide plates 4 are located. Thus the 
guide plates are maintained in accurately spaced 
relation on rod 32 and bar 402, respectively. 
The guide skots in the plates 400 are straight 

and extend radially of rod 372. It is evident that 
links 398 may rotate about pins 399 as an axis 
and that pins may also slide radially of rod 372 
but can not be displaced angularly of rod 372. 
The curved slots in links 398 are so designed that, 
when both sectors of a pair move equal distances, 
as would be the case when both holes in a given 
column of two successive primary cards have the 
Same numerical value, both ends of the link will 
receive equal angular displacements and conse 
quently pin 399 (Fig. 12) will remain stationary 
so far as movement radially of rod 372 is con 
cerned. On the other hand, if a hole in a given 
column of the first of the two primary cards, for 
example, is lower in value than the hole in the 
same column of the second primary card, the 
Sector 74 will move clockwise a greater extent 
than the sector 873. As a result, the lower end 
of link will be moved farther to the left than 
the upper end is moved to the left, causing pin 
399 to move to the left. 
The contact control arms 40 are rotatably 

mounted on rod 32 and the slots therein have 
two long straight portions, angularly displaced 
with reference to rod 32 and substantially radial 
of rod 72, and also a relatively short straight 
portion connecting the longer portions but mak 
ing a rather sharp angle to a line passing through 
the center of rod 372. When both sectors 373, 
34 of a pair are at either of their limits of travel 
or in positions having the same value, the pin 
39 will be located at the center of the short 
connecting portion of the slot in arm 40 thus 
holding said arm in a neutral position. When 
any pin 99 is caused to move to the left, as is 
the case where a hole in a given column of the 
first of two primary cards is lower than the hole 
in the second primary card, pin 399 enters the 
left hand straight portion of the slot in the asso 
ciated contact control arm 40 causing said arm 
to rock clockwise. On the other hand, when the 
numerical relation of the holes is reversed and 
pin 399 moves to the right from the neutral posi 
tion, pin 399 enters the right hand straight por 
tion of the slot in contact control arm 40, cam 
ming said arm in a counterclockwise direction. 
Summarizing the foregoing, the switch control 

arms if move in a clockwise direction (Fig. 12) 
when the first of two successive primary cards is 
lower than the second card, and move counter 
::: when the second primary card is lower 

e. - 
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The selector unit, controlled by the magnets 
SM, SM2, is identical in construction with the 
sequence unit so far as such unit has been de 
scribed up to the present point. The magnets 
SMI, SM2 are located at the same relative posi 
tions as the magnets PM, PM2 (Fig. 12), and 
it will be understood that the arms 40 move . 
clockwise when the secondary card is higher than 
the primary card with which it is compared and 
counterclockwise when the primary card is high 
er. The restoring magnets designated SR and 
PR3 are provided for this unit and are located 
in the same relative positions as the magnets 
PR, PR2 (Fig. 13). The magnet PR causes a 
reading taken from the brushes PB to be erased 
from the sequence unit while magnet PR2 causes 
a reading from the reading PB2 to be erased. 
Similarly, the magnets SR and PR3 cause the 
readings taken from brushes SB and PB2 re 
spectively, to be erased. For those operations 
of the machine in which both comparing units 
are in use, the magnets FM2, SM2 will be con 
trolled by the brushes PB2 while the magnets 
PM, SM will be controlled by the brushes PB 
and SB, respectively. 
The switching mechanism for the sequence unit 

shown in Figs, 9, 11 and 12 is substantially iden 
tical with the Switch unit disclosed in the Page 
application, and will be briefly described herein 
after. But the switching mechanism associated 
with the selector unit has certain features of con 
struction which enable a Supplemental compari 
son to be effected by the selector unit. These 
features of the selector unit will be explained 
later after the description of the switching mech 
anism for the sequence unit has been completed. 
The enlarged portions of the slots in the parts 

designated 398, 400, 40 have no useful purpose 
so far as the operation of the comparing units 
are concerned, but are provided to facilitate as 
sembly, and for this purpose are made large 
enough to insert the heads of the pins 397, 399 
to engage the grooves in said pins with the edges 
of the slots. 
The contact control arms 40 Operate switching 

mechanisms which selectively control the various 
card feed magnets, reject magnets, and eject 
magnet, either directly or through relays. The 
switching mechanism also controls the restoring 
magnets PRI, PR2, PR3, SR, to cause the numbers 
entered in the comparing units to be erased by 
restoring the sectors 373, 374. The switching 
mechanism for the sequence unit is shown to best 
advantage in FigS. 9, 11, 12 and 14. 
Mounted on posts 405 (Figs. 9, 11 and 12), 

which are rectangular in cross section and pressed 
into holes in the side plates 356, is a switch con 
tact assembly generally designated 406 in the 
drawings, screws 407, threaded into transverse 
holes in posts 405, being used to secure the switch 
contact assembly to the posts. The base of the 
Switch contact assembly consists of a base plate 
408 (Fig. 9) and a face plate 409 both of stiff 
insulating material like "Bakelite' separated by 
a thin and narrow spacing strip 4f0, also of insu 
lating material. The rivets 4 , which secure the 
plates 408, 409 and the spacing strip 40 together 
also secure two common contact strips 42, 43 
to the face of the strip 409. Washers 414, 
through which the rivets 4 along the lower 
edges of strips 408, 409 pass, space said plates 
apart a distance equal to the thickness of strip 
40. - 

Located between the two strips 408, 409 is a 
series of seventeen terminal plates 45the shanks 
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of which project downwardly in Fig. 9 beyond 
the edges of strips 408, 409 and have holes for 
terminal screws. The upper portions of plates 
45 to some extent resemble 45° right triangles 
in shape with the apexes of the 90° angle point 
ing to the right. On the face of the strip 409 
are Seventeen contact plates 46. Each terminal 
plate 45 is riveted to the strip 409 and to one of 
the contact plates 46 by means of a common pair 
of metallic rivets 47 so that each terminal plate 
? is electrically connected to a contact strip 
The contact strips 42, 43 are serrated and so 

arranged that the Serrations confront each other 
and extend into the spaces between the contact 
plates 46, but the Serrations on one contact strip 
do not touch either the plates 46 or the serrations 
on the other contact strip. Fitting between the 
abutting ends of the serrations in strips 42, 43 
and the opposing edges of the contact plates 46 
are rectangular blocks 4f 8 of insulating material 
Secured to terminal plates 45 by means of rivets 
49 the round shanks of which pass through holes 
in the strip 409 and the rectangular heads of 
which are set in rectangular grooves formed in 
blocks 48. After the switch assembly has been 
riveted together, the faces of the strips 42, 43, 
plates 46, blocks 48, and rivets 49 are ground 
flat to obtain a uniform height above the strip 
409. The extreme left hand contact plate 46 
(Fig. 9) aSSociated with the extreme left hand 
contact rivet 49, has no other purpose than to 
provide a metallic backing for the rivets 417 which 
secure said plate to the left hånd terminal plate 
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45. 
Secured to each of the contact control arms 

40 (Figs. 11 and 12) is a narrow plate of in 
Sulating material 420 on which is mounted a con 
tact wiper blade 42 having two contact fingers 
each carrying contact points. Normally the fin 
gers of each blade 42 bridge the gap between 
the contact rivets 49 of one terminal plate 45 
(Fig. 9) and the contact plate 46 of the next 
terminal plate 45 at the right. When the holes 
in the columns of two cards have the same value, 
that is, the numbers recorded are equal, the con 
tact control arms 40 remain in the central or 
equal position, as has already been explained, 
whereby the terminal plates 45, contact plates 
46, and contact rivets 49 will be connected in 
Series by the fingers of contact blades 42 as 
shown diagrammatically in Fig. 1d. This condi 
tion prevails in respect to unused orders of the 
comparing units, as for example, if only the lower 
four orders were used for comparing numbers 
having four digits, the sectors 373, 374 for the 
fifth to sixteenth orders would always move to 
the '0' position causing their associated arms 
40 to remain in the central or 'equal' position. 
The Small numbers in Figs. 9 and 9a below 

the blades 42 and in Fig. 1d adjacent the dia 
grammatic representation of said blades indicate 

75 

the denominational orders of the comparing 
units. ASSume that certain Columns of a second 
ary card are punched to represent the number 
6896 while the same columns of the primary card 
are punched 6977. Since the two numbers are 
equal in the highest order the control arm 40 
for this order Will remain in equal position. The 
arm 40 for the third or hundreds order, will move 
counterclockwise (Fig. 12) causing its contact 
blade 42 to move upwardly (Fig. 9) or to the 
right (Fig. 1d). The contact blade 42 for the 
units order will move in the same direction as 
the primary card is higher than the secondary 



2,445,686 
25 

card in both the units and hundreds orders. The 
arm O and blade 42 for the tens Order will 
move in a clockwise direction (Fig. 12) or to the 
left in Fig. 1d since the primary card is lower 
than the secondary card in the tens columns. 
The blade 42 for the hundreds order, in moving. 
upwardly in Figs. 9 and 12 slides over the fourth 
contact plate 46 from the left (Fig. 9), or the 
fourth from the top in Fig. 1d, to a position to 
bridge the gap between said plate and one of the 
serrations in strip 42 thereby electrically con 
necting said strip with the fourth Contact plate 
from the left in Fig. 9. In Fig. 1d, in order to sim 
plify the wiring diagram, the contact plates and 
terminal plates are shown in a simplified form 
as if the contact plates were T-shaped with the 
vertical part of the T extending between the ser 
rations in strips 42, 43. It is apparent that 
this movement of the hundreds arm 40 and its 
blade 42 has the effect of breaking the circuit 
to the units and tens blades 2 and no current 
can flow through them notwithstanding the fact 
that the units order blade 2 contacts with strip 
42 and the tens order blade 42 with the strip 
43. As the tens order blade also breaks the cir 
cuit to the units order blade, there is no danger 
of a back circuit to contact strip 43 through 
the units and tens order blades 42. 
In order to adapt the selector unit for effecting 

a special operation which has been devised for. 
use in machines designed for the Social Security 
Board, the construction of the selector unit is 
slightly different from the sequence unit. In 
stead of having two continuous contact strips 
42, 43 the selector unit is provided with two 
separate contact strips 42a, 2b on the low sec 
ondary side of the switch assembly and similarly 
two separate contact strips 43a and 43b on the 
low primary side. This makes it possible, by 
means of the four special switches shown in Fig. 
16 in the box with the heading "Soc. Sec.,' mean 
ing "Social Security,” to split the selector unit 
into two sections to enable the lowest ten denom 
inational orders of the selector unit to be used 
for purposes of comparison of employees' names 
and the remaining six for purposes of comparison 
of the most significant part of the Social Security 
account number. For this special Operation, it 
is not necessary that the equal circuit be broken, 
and in fact it is not desirable, since the name 
comparison must always depend upon the account 
number comparison. For this reason only the 
strips 42, 413 have been divided into two parts 
to enable the two sections of the selector unit to 
operate in parallel insofar as the unequal selec 
tions are concerned. Since the Social Security 
is described and claimed in the hereinbefore men 
tioned application Serial No. 347,226, and will not 
be described herein, the Social Security Switches 
will always be plugged 'off' as shown by the Solid 
lines in Figs. d and 17 to 22. This connects 
the two strips 42a, 2b together and similarly 
connects together strips 43a, 4.5b. This causes 
the selector unit to function like the sequence 
unit to emit only one of three impulses signifying 
high, equal, or low values of two numbers entered 
in the selector unit. 

Knock-off mechanism is provided for the arma 
tures of the comparing magnets SM, SM2, PM, 
PM2 and the restoring magnets PR, PR2, PR3, 
SR. The knock-off mechanism for the compar 
ing magnets PM, PM2 of the sequence unit is 
shown in Figs. 11 and 12. A separate knock-off 
bail 422 is provided for the armatures of each 
group of comparing magnets SM, SM2, PM, 

PM2. Each bail is pivoted on a pair of screw 
studs 2 carried by side plates 5 and extends 
transversely of the tips of armatures STB on the 
same side thereof as the coils of the comparing 
magnets. Springs 424 anchored tobars, hold 
the knock-off bails against the edges of angle 
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strips 425 secured to bars 357, which angle strips 
act as stops for the knock-off bails. Secured to 
each bail is a pair of side arms 26 which extend 
into the paths of bails 38,384. When the latter 
push the sectors 373, 374 back to their starting 
position by rotation in a counterclockwise direc 
tion, the noses of pawls 36 wipe over the teeth 
in sectors, 34 and eventually ride up On the 
smooth portions 37.3b, 374b of the sectors which 
are made sightly higher than the teeth for the 
purpose of camming the pawls'376 slightly beyond 
the latching position. At this point the bails 
;383, 34 strike the arms 426 and rock bails 422 
clockwise thereby forcing the armatures 38 into 
latching relation with the pawls 36 in the event 
the armatures should stick to the poles of the magnets. 
The knock-off mechanism for magnets PR, 

PR2, is illustrated in Figs. 11 and 13. Rockably 
mounted on rod 32 is a pair of can follower levers 
428a, 428b each having two rollers cooperating 
with one of the cams 37 la, 37 lb whereby both 
levers 428a, 428b are oscillated periodically when 
shaft 36 rotates. Cam 3 b is timed approxi 
mately 50 in advance of cam 3 a (Fig. 16), so 
that lever 428b always rocks to the left (Fig. 13) 
ahead of lever 28a. As a convenience of manu 
facture, levers. 428a, 428b are alike and may be 
made with the same die but they have separate 
functions. 

Lever 428a has pin and slot connections to 
arms of two armature knock-off levers 429, each 
associated with one of the magnets PR, PR2. 
The levers 429 are pivoted on brackets 430 secured 
to the L-shaped yokes 380a of the restoring mag 
nets PR, PR2 and the other arms of levers 429 
have bent-over lugs cooperating with the arma 
tures 378a of the restoring magnets. It is ap 
parent that once in each cycle of shaft 367 the 
lever 428a will be rocked counterclockwise, there 
by operating the levers 429 to force the armatures 
38a away from the poles of the magnets. Before 
this takes place lever 428b is similarly rocked and, 
by engagement of cam lugs 43 formed in said 
lever with square studs 392a secured to pawls 392, 
said pawls are rocked clockwise slightly beyond 
their latching positions with armatures 38a. 
Thus both the pawls 392 and armatures 38a are 
positively restored whenever sticking thereof . 
occurs. The selector unit is similarly constructed. 
The levers 428a, 428b, as well as the pawls 392 are 
guided by the combs 358a in both comparing 
units, 

Since the construction and operation of the 
comparing units has been described in detail in 
the present section, in subsequent sections deal 
ing with the various types of operation of which 
the machine is capable, only general reference 
will be made to the operation of the comparing 
units. 

xv. MACHINE CONTROL KEYs 
The machine is provided with a group of four 

manual controlling keys which consists of the 
start key STK, the stop key SPK, the runout key 
ROK, and the error reset key ERK. These keys 
are mounted at a convenient place at the front 
of the machine on the top surface of the casting 
00. Since these keys are of conventional form, 
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their mechanical structure is not shown but they, 
with their contacts, are shown in the wiring dia 
gram in Figs, lc and 1d. The start key and the 
runout key, each when depressed, closes contacts 
designated STC, STC2 in the case of the start 
key and ROC?, ROC2 in the case of the runout 
key. The stop key SPK opens contacts SPC when 
depressed. The error stop reset key closes con 
tacts ERC when depressed. 

XV, MPULS, EMITTER 

The mechanism which controls the counting 
and feeding of cards quantitatively includes an 
impulse emitter generally designated Ein Fig. le. 
This emitter is conventional in principle of Opera 
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tion, consequently only a very brief description 
will be given of its mechanical construction with 
reference to Figs. 3a, 6a, and 8. Secured to the 
lowest shaft 328 is a brush carrying member 500 
which may be made of insulating material, such 
as "Bakelite.” This brush carrier carries two 
brushes 50, one of which cooperates with a row 
of 12 segments 502 of which only nine are actu 
ally used. The other brush 502 cooperates with 
a continuous contact segment 503 which provides 
a means of connecting the brush 50 which coop 
erates with segments 502 to the circuits of the 
machine. The segments 502, 503 are part of, a 
molded member 504 of insulating material which 
is secured to a bracket 505 mounted on the left 
hand plate 326. The molding 504 has a large 
central opening to accommodate the brush carrier 
500 and the inner ends of the segments 502 and 
the inner surface of the segment 503 are molded 
flush with the cylindrical surface of the Opening 
in the molding 504. The brush carrier 500 rotates 
continuously while the machine is in Operation. 
With reference to Fig. 1e, the common segment 

503 is connected to a plug socket PS8 and a 
cooperating plug socket PS79 is Connected to the 
line wire W2 through the contacts of circuit 
breakers CBl to CB4 and the cam actuated con 
tact CR3. The emitter E is timed so that im 
pulses are passed therethrough to make the plug 
sockets PS57 live in the same order as the brushes, 
SB, PB, PB2 sense the holes in the cards and 
in Synchronism therewith. In other words, the 
brush 50 which cooperates with the segments 
502 will touch the '9' segment 502 at the time 
when a card brush arrives at the '9' index point 
position om a card. This emitter E is used in a 
variety of ways in conjunction with the units 
and tens Counting relays to be described in the 
next part of the Specification to emit impulses 
which have numerical values. 

XV. COUNT RELAYS 

The machine is provided with two relays, termed 
the units count relay and the tens count relay, 
shown diagrammatically in Fig. 1e. These relays 
are more or less conventional in principle and 
in their general details of mechanical construc 
tion, Consequently Only a very brief description 
will be given herein in reference to Figs. 14 and 
15 which show the units count relay. These relays 
are alike, consequently a description of one will 
suffice for both. 
The units count relay has a main frame 600 

formed with offset lugs 600a, 600b on which are 
mounted the units count magnet UCM and the 
units restoring magnet URM. The frame 600 
also is provided with a fixed post 602 on which 
is rotatably mounted a contact wiper assembly 
which includes a ratchet 603, a stop arm 604 and 
a wiper arm 605. The latter is insulated from 
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the ratchet 603 and stop arm 604. A collar 606 
on post 802 retains the wiper assembly on the 
post 602. A spring 607 anchored to a pin on the 
frame 600 and to a lug forming part of the stop 
arm 604, normally holds the latter against a stop 
pin 608 carried by the frame 600. A retaining 
pawl 609 forming a part of the armature of mag 
net URM is held by a leaf spring 60 against 
the teeth of the ratchet 603 as shown in Fig. 15. 
The spring 60 is secured to pawl 609 and bears 
against the pin 608. The armature or pawl 609 
is pivoted at 6 to a bracket 62, secured to the 
lug 600a on which the magnet URM is secured. 
When the magnet URM is energized, the arma 
ture or retaining pawl 609 is attracted sufficiently 
to release the ratchet 603 and permit the spring 
60 to restore the wiper assembly to the position 
of Fig. 14 by a counterclockwise movement. 
The wiper assembly is actuated in a clockwise 

direction step by step by means of a pawl 63 
which is pivotally mounted at 64 on the end of 
the armature 6f 5 of magnet UCM. This arma 
ture is pivoted at 66 to a bracket 67 mounted 
on the lug 600b of frame 600. The feed pawl 
63 is provided with an arm 63a which cooper 
ates with a lug 600a formed in the frame 600 to 
normally hold the pawl 63 out of engagement 
with the teeth of ratchet 603. A spring 68 coiled 
around the pivot 64 urges the pawl 63 in a 
clockwise direction. A leaf spring 69 secured 
to the armature 65 has its upper end bearing 
against the right hand side of lug 600c and holds 
the pawl 63 in the retracted position of Figs. 14 
and 15. When the magnet UCM is energized, 
the armature 65 rotates in a counterclockwise 
direction (Fig. 15) which initially allows the 
Spring 68 to rotate the pawl 63 in a clockwise 
direction into engagement with the teeth of 
ratchet 603 so that with further movement of 
the armature 65 the ratchet 603 is rotated in a 
clockwise direction one tooth space. A collar 
620 carried by a pin secured to the frame 600 
Cooperates with the end of the pawl 63 in its 
leftward movement and limits the rotation of 
the ratchet 603 to one tooth space and at the 
Same time, in a well known way, prevents over 
throw of the ratchet 603 and the wiper assembly 
of which it is part. 
The wiper 605 is composed of two cooperating 

resilient fingers 605a, 605b, of which the front 
finger 605a in Fig. 14 wipes over the front sides 
of the inner ends of ten contact segments 62 
which are clamped between two plates 622,623 of 
insulating material by means of a plate 624 se 
'cured to the frame 600 by means of screw 625. 
The rear finger 605b of the wiper, which is not 
shown, traverses the rear side of a metallic plate 
which is designed to act as a common contact 
strip for the relay. This plate 626 is insulated 
from the frame 600 by means of a plate of insulat 
ing material of the same general shape as the 
plate 624. When the wiper 605 is stepped in a 
clockwise direction by the magnet UCM, the fin 
gers of the wiper 605 electrically connect together 
Segments 62 and the plate 626. 

Secured to the frame 600 is a bracket 630 on 
which is mounted a pair of spring contact mem 
bers 63 carrying contacts designated UC in the 
case of the units relay. Also forming part of the 
Wiper assembly is a contact operating arm 632 
having a pin 633 cooperating with a plate of in 
Sulating material secured to the lower of the two 
contact members 63. When the wiper assembly 
is in the restored position of Fig. 14, the pin on the 
arm 682 engages the plate and holds the contacts 
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UC closed. When the magnet UCM receives its 
first impulse of current advancing the wiper 605 
to the next succeeding segment 62 in a clock 
wise direction, the arm 32 moves far enough to, 
cause the contacts UC to open and remain open 
until the wiper assembly is restored to normal po 
sition. The arm 632 is made adjustable in rela 
tion to the wiper 65 and arm 604. 
The tens count relay is identical in construc 

tion and is provided with magnets TCM, TRM 

5 

0. 
(Fig. 1e) similar to the magnets UCM, URM, re 
spectively and with contacts TC, similar to the 
contacts UC. 

XVI. OPERATION OF THE MACHINE 

Section 1.-General conditions applicable to all 
operations 

In the present section will be described vari 
ous conditions which prevail in all, or nearly 
all, cases, such as starting conditions and the 
stopping conditions, as when one or both of the 
hoppers become exhausted of cards or the card 
lever contacts open. In the present section, the 
operation of the comparing units in selectively 
controlling feeding of the cards and the distribu 
tion of the cards to the various pockets will not 
be treated but will be explained in subsequent 
sections dealing with specific kinds of operation 
that the machine can perform. The present sec 
tion also will describe generally the plugging of 
the brushes to the Comparing units and other 
things which are more or less basic to all op 
erationS. 

In the Sections dealing with the operation of the 
machine, a detailed explanation of the plugging 
necessary for each operation will not be given in 
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order to reduce the size of the specification as 
much as possible. Instead, the plugging will 
be indicated by means of plugboard charts which 
are shown in Figs. 17, 18, 19, 20, 21 and 22a to 22i. 
The plugboard charts are associated with the per 
tinent sections of the specification by giving the 
section numbers on the charts for the different 
operations described in each section. Thus Fig. 
17 relates to section 2; Figs. 18, 19 and 20 to 
section 3; etc. This will facilitate the reference 
to the pertinent sections of the specification. 

. In order to reduce as much as possible repeti 
tious tracing of circuits, the following should 
be borne in mind in reading the descriptions of 
operations. 

It will be noted by reference to Fig. ic that 
once the machine is started in operation and the 
start relay contacts RTB have closed, the plug 
socket PS24 will be pulsed or made 'hot' once 
per cycle and therefore any circuit, magnet, or 
relay which happens to be plugged to the plug 
Socket PS24 will likewise receive an impulse of 
current. In the majority of cases, when a plug 
wire is inserted in plug socket PS24, a magnet 
such as the primary feed magnet will be ener 
gized every cycle of the machine. For example, 
with reference to Fig. 17 which shows the plug 
ging for a very simple selecting operation, the 
plug socket PS24 is plugged directly to plug socket 
PS23 whereby the primary feed magnet PFM will 
be energized every cycle of the machine provided, 
of course, the machine is feeding cards and the 
relay R.ITB is maintained energized. 
With reference to Fig. 1d, it will be noted that 

whenever plug wires or double plugs are inserted 
between one or both of the plug sockets PS3, 
PS45 and the plug sockets PS44, PS46, pulses of 
current will be delivered to one or both of the 
comparing units and must travel through one of 
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the relays R22 to R2, depending upon the condi 
tion of the compared unit which in turn will be 
dependent upon the numerical relationships be 
tween the records compared or the numbers 
which may be retained in the comparing units. 
When the numbers are equal, one or the other 
of relays R23, R26 will be energized. If the rela 
tionship of the numbers is such that a secondary 
card number or the second of two compared pri 
mary cards is the lower in value, relays R2 or 
R2 will be energized. Similarly, relays R22 and 
R25 will be energized when the conditions are 
the reverse. When a pulse of current is delivered 
to any of the relays R22 to R27 under one of the 
three conditions of numerical relationship, the 
corresponding one of the plug sockets PST to 
PS42 will be pulsed. By inserting plug wires in 
any of the plug sockets, PS3 to PS42 and in any 
of the plug sockets PS 8, PS22, PS23, PS28, PS28; 
PS33 to PS36, inclusive; PS50, PS5 to PS53, 
PS57 to PS60, the various feed magnets, restor 
ing magnets, the eject magnet, the reject mag 
nets, the cycle delay device, selector relays, and 
the error stop circuit may be energized as desired. 
This will greatly facilitate an understanding of 
the Operation of the machine with reference to 
the plug board diagrams and will save much 
description and repetitious tracing of circuits. 
For example, with reference to Fig. 17a, bearing 
in mind that plug socket PS2 is made live each 
time the Sequence unit moves to the low second 
primary condition, the error stop relays HSR4 
and R35P will be energized and it is unnecessary 
to retrace these circuits in detail. However, cer 
tain circuits which are conditional that is, de pending upon the operation of relays, Fuch as 
R0, R, will be traced in detail at least once 
in the following sections but the retracing will not 
be repeated for each operation where either of 
these relays may happen to be plugged to a brush 
for control by an 'X' punched card, 

It will be convenient to remember that when 
the secondary card is lower than the primary and 
when the second of two compared primary cards 
is lower than the first, the switch assemblies of 
the comparing units are operative, in the order 
corresponding to the highest significant digit, to 
Switch the circuit to the right in Fig. 1d, and 
when the reverse condition exists, the circuit is 
switched to the left. When the numbers are 
equal, the circuit runs straight through the cen 
ter to select relays R23 or R26. In Fig. 16 and 
upward, the captions over the plug sockets indi 
cate the numerical condition which renders the 
corresponding plug socket live during the opera 
tion of the machine Or indicates the effect of a 
pulse delivered to the plug socket. 
The group of plug sockets designated PS5, 

PS16, PST, PS25, PS26, PS27 and PS30, PS3 , 
PS32 enclosed by the dotted rectangle in Fig. 1c 
and in a box entitled "Basic setup' in Figs. 16 
and up, are known as the basic setup switches 
and are provided as a convenience to simplify 
plugging when certain basic card feeding opera 
tions are performed which are very common and 
will be frequently used. In order to plug these 
switches, double pronged plugs will be used which 
make it possible to interconnect PS6 and PS, 
PS26 and PS27, PS3 and PS32 by the simple 
insertion of the two pronged plugs. The plug 
board is laid out so that frequent use of these 
double pronged plugs may be made to avoid ob 
Scuring the plugboard by dangling wires. Thus, 
in Fig. 17a, for example, two pronged plugs are 
utilized between PS3 and PST to connect the 
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brushes PB to the magnets PM. These two 
pronged plugs are used wherever it is necessary 
to plug between two adjacent plug Sockets as 
shown at the right in Fig. 17a to connect the 
three hole plug socket PS22 to plug sockets PS35, 
PS36 to render both comparing units Operative. 
The first case treated will be the starting of 

the machine and its stoppage when only the pri 
mary side of the machine is to be used for a rela 
tively simple operation which does not require 
the use of the comparing units. As a basis for 
commencing the description, it will be assumed 
that current has been turned on the line wires 
W, W2, and the motor has been started in Opera 
tion, causing contacts CB to CB4 and CR to 
CRf to close in the timed sequence shown in 
Fig. 10a. 
As soon as the current is turned on the line 

wires W., W2, the relays R to R4 become ener 
gized, since the primary and secondary hopper 
contacts PHC and SHC remain closed when the 
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under the second pair of feed rollers f 84, 87 
from the right in Fig. 3d. The closure of the 
contacts PCL during the second cycle causes the 
relay R (Fig. 1a) to be energized over a circuit 
extending from line wire. Wi to the coil of relay 
R7 and contacts PCL and CR5, to line wire W2. 
The contacts RTA (Fig. 1b) close a circuit 
through the coils of relays Rf4, R5 as follows: 
line wire W, the coils of said relays in parallel, 
contacts RTA, and commutator PC2, to line wire 
W2. Contacts RTB close and connect the contact 
roller PCR to the circuit breakers CB to CB4 
and contacts CR.3 to condition the primary 
brushes PB for operation. The second primary 
card is also advanced during the second cycle to 
a position between the first pair of feed rollers 
84, 87. 
Closure of both card lever contacts PCL, PCL2, 

, is necessary to maintain the feeding of cards, since 
20 

hoppers are empty. However, as soon as the 
primary cards are placed in the primary hopper 
PH, the contacts. PHC are thereby opened and 
deenergize the relays R, R2 and their contacts 
remain as in Fig. 1c. On the other hand, the 
contacts SHC remain closed, since the Secondary 
side of the machine is not being used; Conse 
quently, the contacts associated with the relays 
R3, R4 will take positions the reverse of those 
shown in Fig. 1c. 
The start key STK is now depressed thereby 

closing the start key contacts STC, STC2 (Fig. 
1c). This initially establishes a circuit as foll 
lows: line wire W, the coil RTP of the start 
relay, and contacts R2B, RfA, R2B, STC, SPC, 
CR, to line wire W2. At this point it is desired 
to mention that the start relay, besides its coil 
RTP, has a second coil designated RTH and both 
of these coils operate the contacts designated 
R.A, RTB, RTC. The contacts RfA estab 
lish a holding circuit for the coil RH through 
contacts CR6 which maintain the circuit for the 
start relay into the next card cycle. Contacts 
RTB close and cause the energization of the 
primary feed magnet PFM by a circuit as follows: 
line wire Wil, magnet PFM, and contacts R2A, 
R,12E, R2B, HSR4A, CRI, RITE, to line wire W2. 
The energization of magnet PFM causes the 

primary feed mechanism to start its operation 
thereby advancing the first card from the pri 
mary hopper PH. The first primary card is ad 
vanced to a position between the feed rollers 84, 
f87 during this first card feeding cycle of the 
machine. However, the card will not advance 
far enough to close the card lever contacts PCL, 
but must continue for another cycle to obtain 
this effect. Contacts PCL close but have no effect 
since contact R2A remains closed. Unless the 
start key ST is held down for another cycle, the 
feeding of primary cards will stop as the starting 
relay RTH is held at this time only through con 
tacts CR6 which open near the end of the feed 
cycle before contacts CR can close to impart 
another impulse to the primary feed magnet 
PFM. 
With the start key still held depressed, the 

primary feed magnet PFM will receive a second 
impulse during the following cycle in exactly the 
Same way as before, causing the second primary 
card to be advanced from the primary hopper 
and the first primary card to be advanced past 
brushes PBf thereby closing the primary card 
lever contacts PCL. The contacts PCL2, how 
ever, still remain open as the first card stops just 
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contacts RTB must be kept closed, even when 
very simple operations, not requiring the use of 
the comparing units, are being performed. Start 
relay coil RH must be kept energized by means 
of contacts RTA, RTC alternately, that is, when 
the circuit through contacts RTA is open, con 
tacts RTC must hold a relay R.T.H. Since relay 
R3 is still deemergized and contacts R3B are be 
ing held open due to lack of secondary cards in 
hopper SH, a holding circuit for relay RTH can 
not be established through contacts RTC. Con 
sequently the start key. STK must be held down 
long enough to initiate a third feeding cycle. 
During the early part of the card feeding third 
cycle, the card lever contacts PCL2 (Fig. 1a) are 
closed, thereby energizing relay R6 by a circuit 
similar to the one for relay R.T. Relay R.6 closes 
its contacts R6A and connects the relays R2, R3 
in parallel with relays R4, Rl5. Contacts R60 
close and condition the primary brushes PB2 for 
sensing cards during the third cycle, the card le 
ver contacts PCL2 closing just before the first 
primary card starts beneath the brushes PB2. 
Thus, during this third cycle, card brush circuits, 
may be established through any of the controls, 
such as the comparing units or X selectors, which 
may be plugged to any of the brushes as required 
by operations subsequently to be described. Since 
no secondary cards have been fed and the sec 
ondary card levers remain inactive, the contacts 
R5A prevent any circuits from being established 
through the brushes S.B. Although contacts R4B 
'are now closed, commutator SC is at rest and no 
circuits can be established therethrough. 
The continuance of feeding of primary cards 

after the third cycle will depend largely upon 
the type of operation which the machine is to 
perform. The energization of relay R? 2 causes 
its contacts R2E (Fig. 1c) to open and R? 2A to 
close, thereby interrupting the circuit which ex 
tends through these contacts to energize the pri 
mary feed magnet PFM during the initial cycles 
of the machine. It is necessary to have some 
additional means for energizing the primary feed 
magnet PFM repeatedly or selectively as required 
if the feeding of primary cards is to continue. In 
a Very simple case where the operation to be 
performed merely requires continuous feeding of 
primary cards, it is possible to connect the plug 
socket PS23 to the plug socket PS24 by means of 
a plug wire as in Fig. 17a, whereby the magnet 
PFM is energized every cycle, provided relay RTH 
remains energized. In such a simple case it. 
would be also necessary to cause the energization 
of the eject magnet EM, as the feeding of cards 
between the contact roller PCR2 and the first 
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set of pocket feed rollers 28, 29 is effected by 
the eject feed rollers 20, 20 which rotate only 
when the eject clutch magnet EMI is energized. 
For this purpose the magnet EMI could be ren 
dered operative by a double plug between plug 
sockets PS 8 and PS28. As will be explained here 
in after, relay HSR also performs this function. 
The energization of relay R2 when the Cardle 
ver contacts PCL2 close causes contacts R2C to 
close, whereby both magnets EM and PFM may 
receive impulses over parallel circuits through the 
contacts RTB, CR, HSR4A, the double plug and 
plug wire, contacts R2C, the coil of magnet EMI; 
also through contacts RfA and magnet PFM. As 
will be seen later herein, the control of the mag 
nets E.M., PFM, and others may also be vested in 
the comparing units in different ways; in the X 
selectors R0, R.; or in the selectors R28 to 
R2. 
After the primary lever contacts PCL2 have 

closed, the feeding of cards is maintained by a 
test circuit closed once per cycle which causes the 
feeding of cards to stop in the event that the 
primary hopper becomes exhausted, when for 
some reason a primary card fails to feed causing 
the card lever contacts to remain open, when the 
full pocket contacts FPC open, or stop key SPK 
is depressed. The card lever contacts open for a 
short period of time during each cycle in conse 
quence of the gap between the cards, no means 
being provided to maintain the card lever relays 
R6, RT in energized condition while the gaps in 
the cards are passing the brushes. This is true 
of the secondary card lever contacts and the relay 
R5 which has the same function as the relays R6, 
R. 
The test circuit extends through the second coil 

of the start relay designated RTH and the con 
tacts RC of this relay. As soon as the cards be 
gin to pass the primary brushes PB2, the contacts 
R 3D close. Since contacts R5B are now closed 
in consequence of the second primary card pass 
ing the brushes PB, a holding circuit will be 
established as follows: from line wire Wil, coil 
RATB, and contacts RTC, FPC, R3E, RB, R9A, 
R. E., Rf 5B, R3D, R35B, SPC, CRT, to line wire 
W2. This circuit is opened monentarily once 
each cycle by the contacts CR, and also by the 
contacts R3D, R, 5B which open when the gap 
between primary cards passes the levers for con 
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tacts PCL, PCL2; however, during this period, 
contacts CR6 are closed and maintain the circuit 
for relay coil RTH through the contacts RTA. 
As long as the primary hopper contains cards and 
the cards continue to feed, the relay coil Rf TH 
will remain continuously energized. Consequent 
ly the closed contacts RB enable the contacts 
CR? to repeatedly energize the primary feed mag 
net PFM and the eject magnet EM. 

It is desirable that the comparing units be clear 
of all numbers when the machine is started in 
order that errors may not occur due to the acci 
dental retention of a number from a previous run 
of the machine for some operation involving the 
use of the comparing units. For this purpose 
means is provided to always cause the comparing 
units to be automatically cleared or reset during 
the first cycle necessary to feed the first primary 
card and/or the first secondary card to a position 
in readiness to pass the first set of primary 
brushes PB and/or brushes S.B. The restoring 
magnets SR, PR, PR2, PR3 are provided with 
plug sockets designated PS33 to PS36 which en 
able one or more of these magnets to be plugged 
to various functional controls which will be ex 
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plained more clearly hereinafter. Ordinarily 
these magnets will be selectively controlled by the 
comparing units and will be energized only under 
certain conditions of equality or inequality of 
numbers compared, according to the function or 
operation to be performed. As a general rule, the 
secondary restoring magnet SR will be connected 
in parallel with the secondary feed magnet SFM 
by inserting a double plug between the plug sock 
ets PS28 and PS33. The remaining three restor 
ing magnets PR, PR2, PR3 will similarly be con 
nected in parallel with primary feed magnet PFM 
by plugs inserted between the triple plug socket 
PS22 and the plug sockets PS34, PS35, PS3. 
Under these conditions the secondary restoring 
magnet SR will always be energized when the 
secondary feed magnet is energized, and likewise 
the three primary restoring magnets PR, PR2, 
PR3 will always be energized when the primary 
feed magnet is energized. 
'When the starting key STE is depressed, the 

relays Rf8, R9 are energized in parallel with the 
starting relay coil RTP through contacts R4D, 
and relay Rf8 closes its contacts Rf8B to place 
the coil R. TH in parallel with relays RTP, R, 
R9. The contacts R 9A are arranged to place 
all of the restoring magnets SR, PR, PR2, PR8 
in parallel, whereby all of these magnets will be 
energized with the first energization of magnet 
PFM. It is clear that, both of the comparing 
units will be automatically restored before cards 
can pass any of the brushes. This will take place 
notwithstanding how the magnets just mentioned 
may be plugged to any of the functional controls. 
For instance, if only the sequence unit is to be 
used, the selector unit will also be automatically 
cleared and placed in equal condition immedi 
ately to avoid the risk of back circuits which 
might occur due to this unit being left with a 
number on one or both sides, resulting in such 
units standing in either of the conditions of in 
equality or equality which by selective control of 
various relays might accidentally cause back cir 
cuits or incorrect operation. As soon as Cards 
pass the brushes PB or SB, the relays Rf4, 
and/or R8 will be energized and contacts R4D 
and/or R8B open to deemergize the relays Rf8, 
R19. This permits the contacts R 9A to open 
and restores magnets SR, PR, PR2, PR3 to se 
lective control by the comparing units or other 
icontrols. Contacts R.8B, also open and prevent 
the relays R8, R9 from receiving current in 
parallel with coil RTH, 
As soon as the last card leaves the primary 

hopper PH, the contacts PHC will close, thereby 
energizing the relays R, R2. Contacts RC 
close and contacts R.E. open but contacts RfC 
are ineffective since contacts R3B are kept open 
when the secondary hopper SH is empty. Conse 

60 

65 

O 

75 

quently, when contacts CR6 Open and contacts 
CR close, the latter will be unable to maintain 
the holding circuit for coil RTH through con 
tacts RTC and the start relay RTP-RTH will 
be deemergized, opening contacts RTB to prevent 
an impulse from being given to the magnet PFM. 
As a result, the feeding of primary cards will stop 
at 226 (Fig. 10b) with the leading edge of the 
last primary card a short distance to the right 
of the brushes PB. However, the primary card 
lever circuits controlled by relays R6, RT will not 
be disturbed since, at the time the card feed stops, 
the commutator PC2 will maintain the relays R2 
to R5 in energized condition. 
The energization of relays R, R2 causes con 

tacts RA to open and has the effect of prevent 
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ing restarting of the machine by means of the 
start key STK. This is partly due to the fact 
that there are no cards in the secondary hopper 
whereby relay R3 as well as relay R is energized 
interrupting the circuit including the start key 
contacts STC which were initially used to start 
the machine in operation. The test circuit is also 
opened at contacts RB and R3C. It is still pos 
sible however, to start the inachine by means of 
the ruinout key ROK, since the contacts ROC 
controlled by this key enable relay R H to be 
energized directly instead of through contacts 
ReB. This enables the operator to cause the last 
cards to be run into the pockets. 

If it is desired to continue the operation of the 
machine as would be the case where the hopper 
became exhausted due to in attentiveness of the 
operator or his enforced absence from the ma 
chine, more cards may be placed in the primary 
hopper thereby reclosing the primary hopper 
contacts PHC and reenergizing the relays R, R2. 
This causes contacts RfA to reclose and enables 
restarting of the machine by means of the start 
key ST by closing contacts STC2 to close the test 
circuits through contacts R.E. However, it is 
merely necessary to operate the start key STK 
once in this case since the machine stopped with 
primary cards in position to pass the brushes PB, 
PB2 and contacts R3E, RAB, R9A, R? 5B, R. 3D 
remained closed when the machine stopped. 
On the other hand, if it is not desired to con 

tinue the operation, the runout key is depressed 
and held depressed until the last primary card 
has reached the feed rollers 28, 219, after which 
the last card will be conveyed to the pocket for 
which it is destined. It is necessary to hold the 
runout key depressed as otherwise the opening 
of the contacts Rf5B in consequence of the pas 
sage of the last primary card pass the brushes 
PB would stop the machine with the last pri 
mary card between brushes PB, PB2. 
The circuits controlled by the hopper contacts 

PHC, SHC and the card lever contacts are so 
arranged that the machine cannot be started 
with both hoppers empty but may be operated 
with one or the other of the hoppers PH, SH 
empty or with cards in both. Consequently the 
start circuits are so arranged that either of the 
primary or secondary feed mechanisms or both 
may be used and when both are used, the feeding 
of cards will be selectively controlled in various 
ways, depending upon the type of operation to be 
performed. It will now be assumed that it is 
desired to use only the secondary side of the 
machine, and that the primary feed mechanism 
is not to be used. There are definite advantages 
in using the secondary side of the machine alone. 
One reason is that the secondary cards may be 
distributed to any one Qf the three pockets desig 
nated SRJ, SP, MS, respectively, whereas the 
primary cards can only be distributed to pockets 
PRJ and MS. 
When cards are placed in the secondary hopper 

SH, relays R3, R4 become deemergized while the 
relays R, R2 remain energized. This causes the 

- primary hopper relays R, R2 to reverse the con 
dition of the contacts shown in Fig. 1c. when 
the start key is depressed, the relay R? 7P is ener 
gized in much the same way as before, except 
that the circuit extends through the contacts 
RA, RB instead of through contacts RA, R2B, 
otherwise the machine starts in the same fashion. 
A single secondary card will be fed from the hop 
per SH and will stop with its leading edge a short 
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distance to the right of the contact rollers SCR 
(Fig. 3b) and to continue the feeding of secondary 
cards, it is necessary to hold the start key down 
initially long enough to start a second feeding 
cycle. The circuit for the secondary feed mag 
net SFM during the first feeding cycle is estab 
lished by the closure of contacts CRf. For the 
purpose of conditioning the machine to feed sec 
ondary cards only, in the case of a very simple 
operation involving continuous feeding, a plug 
wire may be inserted between plug sockets PS24 
and PS29, whereby the secondary feed magnet 
will be energized by a circuit as follows: line wire 
W, magnet SFM, contacts R4A, the plug wire, 
contacts HSR4A, CR and RATB, to line wire W2. 
This circuit must be established twice before the 
first secondary card feeds far enough to close the 
Secondary card lever contacts SCL.f. During the 
first feeding cycle, the card lever contacts SCL 
close but have no special effect since they are in 
parallel with contacts R4A which are closed at 
this time. The closure of contacts SCL during 
the second cycle enables the machine to con 
tinue to feed secondary cards until the hopper 

5 SH becomes exhausted. In this case, the test 
circuit for maintaining the relay RTH in ener 
gized condition extends through contacts R3C, 
R9E, RFC, R3B and R? 3D, all of which remain 
closed as long as there are cards in the secondary 
hopper and in the course of feed pass the brushes 
SB. It will be noted that one less cycle is re 
quired to make the test circuit effective to hold 
the start relay R. H. 
When the secondary hopper becomes empty, 

the secondary hopper contacts SHC close and 
energize relays R3, R4. The opening of contacts 
R3A prevents restarting the machine by means 
of the start key ST, contacts STC, until cards 
are placed in the hopper. The opening of con 
tacts R3B prevents the establishment of the test 
circuit which maintains relay RTH in energized 
condition and is the cause of the stoppage of the 
feed. As soon as new cards are placed in the 
Secondary hopper, the relays R3, RG are again 

5 deemergized and the machine is conditioned for 
restarting by means of the start key STK and 
contacts STC2. Since the card lever relays R8, 
R9 are still energized, the relays R 8, R9 cannot 
be reenergized when the start key is depressed. 
Consequently the comparing units will not be 
automatically cleared and the machine will re 
Sune its operation as if no interruption in the 
feeding of cards had occurred. The contacts 
R4D associated with primary card lever relay 
Rf have a similar effect when only primary 
cards are being fed. 

In the event that it is desired to discontinue 
the particular operation requiring the use of 
either the primary or the secondary feed mecha 
nism alone or both, the runout key must be de 
pressed to cause the last secondary card to travel 
far enough to be gripped by the first pocket feed 
rollers 28, 2 9 exactly as in the first case de- . 
Scribed above where only the primary feed mecha 
nism is used. 
The circuits of the machine are arranged so 

that cards must be placed in the one or both 
hoppers at the start before the machine can be 
started with the key STK. In other words, if one 
or both feed mechanisms are to be used, cards 
must be placed in one of the hoppers before the 
machine will start. Once the machine has been 
started in operation, either with one feed or both 
feeds in use, regardless of which feed is in use, it 
must be continued in operation in the same man 
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ner and if the hopper becomes exhausted while 
the machine is running, it cannot be started, 
again by means of the start key until cards are 
placed in the hopper which becomes empty. On 
the other hand, when it is desired to terminate 
the operation and the hopper becomes exhausted 
simply because there are no more cards to be 
treated, it is desirable that the operator be com 
pelled to press the runout key to clear the machine 
of the last cards which remain in the machine 
between the hoppers and the eject station at the 
time the machine stopped. For this purpose, 
relay R2 is provided and has the following effect. 
When the start key is depressed, the closure 

of contacts STC causes the energization of relay 
Rf8, and R9 and effects the restoring of the 
comparing units. . Relay Rf8 is energized and 
opens its contacts f&A before the contact CR 
can close a circuit through magnets PFM, SFM. 
Consequently the pickup coil R2P cannot be 
energized during the first cycle of the machine. 
During the second cycle of the machine, the relay 
R4 is energized due to the closure of card lever 
contacts PCL, thereby deemergizing relay Rf8. 
As a result relay R2P is energized at the begin 
ning of the third cycle and closes its contacts 
R2A to establish a holding circuit through the 
holding coil R2H of the same relay. This causes 
contacts R2B to open and remain open through 
out the remainder of the run of the machine. 
Consequently, no circuits can be established 
through the coil RTP or the relays R 8, R9, 
even in the event that it might happen that the . 
Card lever contacts opened through the creation 
of one or two card gaps for some reason or other. 
When the machine stops through the exhaus 

tion of the hopper, the operator has his choice 
of doing two things. If operation of the machine 
is to be continued with more cards, the operator 
ust replenish the hopper which becomes ex 

hausted and then depress the key STK to start 
the machine through contacts STC2. If the ma-. 
chine is not to be continued in operation, the 
Operator. Cannot restart the machine by means 
of the start key STK but must press the runout 
key. The holding circuit for relay R2 His main 
tained through the contacts ROC2 of the runout 
key. When the runout key is depressed, the relay 
RH is energized directly and the machine will 
again feed cards but the key must be held de 
pressed, at least, until the last card has reached 
the feed rollers 2 8, 29. The operation of the 
runout key opens the contacts ROC2 and causes 
relay R2H to become deemergized. However, 
this deenergization of relay R2P has no harmful 
effect during the last cycles necessary to run the 
remaining cards out of the machine, because the 
relays R to R4 will now be energized due to 
exhaustion of the hoppers, and, even if the oper 
ator depressed the start key at the same time as 
the runout key, it would be impossible to reset 
the comparing units independently of the se 
lective reset control by the comparing units. 
Usually, the resetting of the comparing units will 
be taken care of properly when running out the 
last cards, due to the selective action of the com 
paring units. It will be seen that the machine 
is interlocked in respect to the start key and run 
out key so that the operator is compelled to do 
the right thing. y 
The arrangement of the circuits is such that 

when the machine stops for any reason, the Oper 
ator must ascertain the reason for the stoppage. 
For instance, if the machine runs out of cards 
in either hopper, the machine cannot be started 
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until the cards are replenished. If the machine. 
should stop in consequence of an error which 
caused relay RS to open the contacts RSSB, it 
Cannot be restarted through contacts STC or 
STC2, because the contacts R35B are in series 
with STC2 and the contacts STC are in series 
with contacts R2B. If contacts FPC open when 
a pocket becomes too ful, the pocket must be 
emptied since contacts FPC are likewise in series 
with contacts STC2. Therefore, the operator only 
has left the runout key to enable him to run the 
last cards out of the machine in the event of an 
interruption in the feeding of the cards. Some 
times cards jam in the course of feeding, leaving 
Several which must be removed after the jam has 
been cleared. In such a case the runout key is 
available for clearing the machine of the last few 
cards before restarting the run with the condition 
corrected by putting new cards in the hopper to 
take the place of the ones which may have been 
damaged by jamming in course of feed. 

It will now be assumed that both feeding mech 
anisms are to be used and that cards have been 

4. 

placed in both the primary and secondary hop 
pers. In this case, all of the relays R to R will 
be deemergized and the contacts which they con 
trol will remain in the condition shown in Figs. 
1b and lic. When the start key is depressed, a 
circuit will be established as follows: line wireW, 
relay RTP, contacts R2B and RA, or RB and 
R3A, all of which are closed, contacts R2B, STC, 
SPC, and CR to line wire W2. The relays R 8, 
R9 will also be energized in parallel with relay 
RTP through contacts Rf4D. Contacts R. 8B 
close and connect the coil RTH in parallel with 
relays R TP, Rf8, R. 9. The feeding of both pri 
mary and secondary cards commences by a cir 
cuit as follows: line wire Wf, magnet PFM and 
contacts R2A; also magnet SFM and contacts 
R4A, R9E; contacts R2E, RD, R2B, HSR4A, 
CRf, and RTB, to line wire W2. During this 
initial cycle, the first primary card and the first 
secondary card will be advanced to positions to 
the right of the contact rollers PCR and SCR, 
respectively and the card lever contacts SCL, 
PCL will close. These card lever contacts, how 
ever, have no effect at the start because they are 
in parallel with the contacts R4A, and R2A, re 
spectively, which remain closed as long as cards 
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remain in the hoppers. 
Because of the fact that none of the card lever 

contacts PCI, PCL2, SCL have closed and the 
relays R8, R9, R2 to R5 are still deemergized, 
the test circuit for relay RTH cannot be made 
and the start key must be held down to continue 
the feeding of cards for a second cycle. During 
this second cycle, the first secondary card is fed 
past the brushes SB and closes the secondary 
card lever contacts SCL, thereby energizing relay 
R5. This causes the relays R8, R9 to be energized, 
the contacts R9E closing part of the test circuit. 
Also the first primary card will pass the brushes 
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PB and close card lever contacts PCL to ener 
gize relay R.T. Relay R in turn causes the ener 
gization of relays Rf4, R5 as described before 
and relay R5 closes its contacts R. 5B as a fur 
ther step in establishing the test circuit. The 
energization of relays R8, Rf4 opens the circuit 
for relays Rf8, R9. 
During the first cycle, relay R? 9 causes the 

automatic resetting of the comparing units in the 
manner previously described, it being under. 
stood that one or more of the SR, PR, PR2, 
PR3 magnets has been plugged for selective con 
trol in such a fashion as to be energized. The 
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contacts RSE associated with the secondary card 
lever ???? R9 also open during the second cycle 
and prevent a third impulse from being given 
the magnet SFM in consequence of which the 
secondary feed stops and will remain stopped until 
one of the selective controls which are to be ef 
fective during the subsequent operation of the 
machine establishes a circuit to Such feed magnet. 
Since cards have not yet passed the brushes 

PB2, the card lever contacts PCL2 remain open 
and relay contacts R3D likewise remain open to 
prevent the test circuit from being established to 
hold relay R. H. Consequently, as was the case 
in dealing with feeding of primary cards alone, 
it is necessary to hold the start key down until 
a third card feeding cycle has commenced dur 
ing which the contacts PCL.2 will close and cause 
the energization of relays R 2, Rf 3. During this 
cycle, the test circuit for relay R H will be estab 
lished as follows: line wire W, relay R 7H, con 
tacts RTC, FPC, R3C, R9E, RE, R 5B, RR 3D, 
R35B, SPC and CR, to line wire W2. Energiza 
tion of relay R2 will cause contacts Ri 2E to 
open and stop the feeding of primary cards un 
leSS One of the selective controls has been condi 
tioned for some particular operation to continue 
the feeding of the primary or secondary cards. As 
will be seen later, the further feeding operations 
of the machine will depend not upon the start 
circuits but upon the selective effect of the com 
paring units or any of the selectors which may 
have been plugged for some special operation. 

In subsequent sections dealing with specific op 
erations, the start circuits will not be described 
in detail but it will be understood that the start 
ing conditions will be the same as described above 
and will differ only as to the means by which 
the impulses of current are given to the magnets 
PFM and SFM. In some cases, these impulses of 
current will be given invariably by means of plug 
wires inserted between plug socket PS24 and plug 
Sockets PS23, PS329; in other cases, the impulses 
of current will be controlled by the relays R22 to 
R2 which are associated with the comparing 
units or by selector relays R28 to R.32 which may 
be plugged to control the selection of the feed 
magnets, restoring magnets, and reject magnet 
in various ways. 

Section 2.-Control by 'X' holes 
By means of the primary and secondary 'X' 

Selector relays Re, R. , it is possible to perform 
a number of special operations, such as the re 
moval of alii cards designated with an “X” hole. 
A very simple operation consists in the selection 
of "X" punched cards using only the primary or 
Secondary side of the machine. A suggested use 
of such an operation is the removal of balance 
cards from a batch of detail balance and heading 
cards after an invoicing operation has been com 
pleted. It will be assumed that the balance cards 
have an 'X' hole in column 40. The machine is 
plugged as shown in Fig. 17 by solid lines for the 
"X" selection feature alone. The cards need not 
be in numerical order and are placed in the pri 
mary hopper. 
With the arrangement shown in Fig. 17, the pri 

mary feed mechanism operates continuously as 
long as the primary hopper is kept supplied with 
cards. As soon as an “X” punched card is de 
tected by the brush PB2 for column 40, the relays 
fSR2, R! I are both energized. The circuit for 
these relays is traced in Fig. 1b as follows line 
Wire W, the coils of said relays, commutator PC3, 
the plug wire PW4 (Fig. 17) between plug sockets 
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PS9 and PS2, brush PB2 for column 40 (Fig. 1a), 
contact roller PCR2, brush PCB2, contacts RBC, 
CBf to CB4, and contacts CR.3, to line wire W2. 
Relay HSR2 closes its contacts HSR2A (Fig. 1b) 
and establishes a holding circuit through Commu 
tator PC2 which circuit is maintained until the 
beginning of the next card feeding cycle. The 
Contacts R A close a circuit through the primary 
reject magnet PRM as follows: line wire Wil, 
magnet PRM (Fig. 1d) the plug wire PWS (Fig. 
17) between plug sockets PS50, PS, contacts 
Ri A, plug wire PWT between the plug sockets 
PS2, PS24, contacts HSR4A, CRf, and RTB to 
line Wire W2. The energization of magnet PRM 
Causes the 'X' punched card to be deposited in 
the pocket PRJ. Thus all cards which are 'X' 
punched will accumulate in the pocket PRJ while 
the remaining cards will accumulate in pockets 
MS. 

Section. 3.-Simple merging 
d. A simple merging or filling operation in 

volving the bringing together of two parts of a 
file will now be described. There may be groups 
of identically numbered cards as well as single 
cards in both the primary and secondary hop 
pers. The machine may be plugged as shown in 
Fig. 18 to utilize the selector unit to compare con 
trol numbers represented by perforations in coi 
umns 1 to 5 on the primary and secondary cards. 
Any one of the selector relays R28 to R32 inclu 
sive may be utilized to selectively control the 
operation of the primary and secondary feed 
mechanisms, conveniently relay R29, with which 
is a SSociated the row of four plug sockets PS53, 
PS56, PS54, PS55 from the top in Fig. 18. The 
coil of the relay R29 is plugged to be responsive 
to a low secondary card condition in the selector 
unit whereby this relay is energized each time 
the Secondary card has a lower control number 
than the primary card which it is compared with. 
For this purpose, the plug wire is inserted be 
tween plug socket PS39 and the one below the 
top-most plug socket PS53. 

It will be assumed that the primary cards are 
numbered as follows, 1, 1, 2, 3, 4, 6, and 7 and 
that the secondary cards are numbered 1, 2, 4, 5, 
and 6. It will also be assumed that the initial 
Cycles have been performed and that the first 

50 

55 

O 

5 

Secondary card has passed the brushes SB and 
has stopped at the eject station and that the 
first two primary cards have passed the brushes 
PB, PB2, respectively and that the first primary 
card is at the eject station. The third primary 
card will be in a position to pass the brushes 
FB during the fourth cycle of the machine pro 
vided the primary feed mechanism is operative. 
During the third cycle of the machine, the first 
primary card will have passed the brushes PB2 
and the control number 1 will be entered on the 
primary side of the selector unit. 
During the second cycle of the machine, the 

first secondary card, which is numbered 1 will 
pass the brushes SB and its control number will 
have been entered in the secondary side of the 
Selector unit. This causes the equal condition to 
be created in the selector unit during the third 
cycle and the primary feed magnet PFM will be 
energized over a circuit which is partially traced 

70 from the plug socket PS24 (Figs.c and 18), the 
plug wire to plug socket PS56 associated with 
relay R29 (Fig. id), the normally closed contacts 
R29B and plug socket 54, the plug wire to plug 
Socket PS23 (Fig. 1c), contacts R2A, and pri 
nary feed magnet PFM, to line wire W. The 
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the primary cards to feed for another cycle. 
However, since relay R2 was not energized and 
its contacts R2A remain open, the secondary 
feed magnet SFM cannot be energized and the 
secondary feed mechanism will remain dormant. 
As a result, the first primary card numbered 1 
will be advanced toward the pocket MS during 
the fourth cycle of the machine. 

During the fourth cycle of the machine, the 
second primary card which is also numbered 1 
will be sensed by the brushes PB and since the 
equal condition is again created in the selector 
unit, the primary feed mechanism will continue 
to feed for another cycle and the secondary feed 
mechanism will remain stopped. 

During the fifth cycle, the third primary card 
numbered 2 will be compared with the first sec 
condary card numbered 1 and the low secondary 
condition will be created in the selector unit, 
This causes the energization of relay R29 over 
a circuit partially traced from plug socket PS9 

O 

O 

in Figs. 1d and 18 the plug wire between plug 
sockets PS38 and PSS3 for relay R29, and the coil 
of said relay, to line wire W. Relay R29 will 
close its contacts R29A and thereby energize the 
secondary feed magnet SFM by a circuit traced 
from plug socket PS2 (Figs, ic and 18), the plug 
wire to plug socket. 56, contacts R28A, the plug 
wire between plug sockets PS55 and PS29, and 
the magnet SFM, to line wire W, contacts R.298 
open and prevent energization of the primary 
feed magnet PFM. Consequently, the feeding of 
primary cards stops and the feeding of secondary 
cards starts, m 
During the sixth cycle, the first secondary card 
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numbered i is fed and follows the last primary 
card similarly numbered into the pocket MS, 
The second secondary card, which is numbered 2, 
also is sensed and, since its control number 2 
agrees with the control number of the third pri 
nary card, the selector unit again takes the equal 
setting, to restart, the feeding of primary cards 
for the seventh cycle. 

During the seventh cycle, the primary card 
numbered 3 is compared with the secondary Card 
numbered 2 and the feeding of the primary cards 

de 

is again stopped and the feeding of the secondary . 
cards started. 

During the eighth cycle, the secondary card 
numbered 4 is compared with primary card num 
bered 3, creating a low primary condition, and the 
secondary feed mechanism is stopped and the 
primary feed mechanism started. During the 
ninth cycle, the secondary card numbered 4 will 
be compared with primary card numbered 4 and 
the latter will be fed while the secondary card 
numbered 4 will not be fed. 

Ouring the tenth cycle, the secondary card 
numbered 4 will be compared with the primary 
card numbered 6 and the secondary card will 
again feed. This action keeps up, alternating 
the feed where necessary, to cause each secondary 
card to follow behind the next lowest numbered 
primary card. 
Whenever the feeding of cards on one side of 

the machine is stopped, the number from the card 
which last passed the brushes SB or PB2 will be 
retained in the machine since, for the plugging 
shown in Fig. 18 the restoring magnets for the 
selector unit are connected in parallel with their 
associated feed magnets whereby the selector 
units are only reset automatically on the side 
which is about to feed. For this reason, it is pos 
sible to retain the reading of the first secondary 
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card numbered 1 in the secondary side of the seleca 
tor unit and compare it with the second primary 
card numbered 1 notwithstanding the fact that 
the first secondary card has passed the brushes 
SB and is in the eject position. Since it is not 
possible for both a primary and a secondary card 
to feed together from the eject station, there is no 
possibility that a secondary card will be inserted 
in the wrong pla?e. In the event that the ?ile 
contained only odd cards and the cards to be filed 
were of even number, the feeds would merely al 
ternate, assuming that there are no duplicated or 
missing numbers on either side of the machine. 
Where there are duplicate primary cards, the 
feeding of the primary cards continues without in 
terruption until the low secondary card condition 
is created. The secondary feed mechanism op 
erates continuously when the secondary cards 
continuously remain lower in control number than 
the primary card which is held in the eject posir. 
tion. 

b. In Fig. 18 the plugging shown in solid lines at 
the top is more complex than necessary. This 
form of plugging has been chosen because it is 
relatively simple to understand with reference to 
the wiring diagram since it requires the tracing 
of only a few very, simple circuits which are not 
confused with other circuits. There are certain 
matching, merging, and selecting operations 
which are more or less basic in respect to feeding 
of the cards and which are frequently encountered 
in the field. These operations are often combined 
with other operations and the plugging necessary 
to carry out the combined operations will become 
very complicated and the plug wires become a 
maze which is very difficult to check in the event 
that the operations are not performed by the ma 
chine as they should be after the plugging is com 
pleted. 

It will be noted by reference to Figs. 1c, 16, and 
other figures which contain reproductions of the 
plugboard face plate, that the plug sockets PS, 
PS 16. PST, PS25, PS26, PS27, PS30, PS3, PS32 
are shown collected in a group under the boxed 
heading "Basic setup.'. It is possible to greatly 
simplify the plugging for the basic operations by 
merely inserting double plugs in the plug sockets. 
of the basic setup group. For example, the four 
plug wires shown in solid lines at the top of Fig. 
18 need not be used but in their place three double 
plugs may be inserted as shown by the dotted 
lines in Fig. 18. Normally, for operations which 
do not require the same feeding of cards as 
matching and merging, these double plugs are 
turned as shown in solid lines in Fig. 18, so as to 
be equivalent to a single pole switch in the of 
position, 
The three groups of plug sockets under the 

heading "Basic setup' are known as the basic set 
up switches and when plugged on the position ine 
dicated by the dotted lines in Fig. 18, they condi 
tion the machine for the more complicated match 
ing and merging operations which would other 
wise require a very complicated plugging of the 
selector relays R28 to R32, inclusive, of which an 
example has been given by the solid line plugging 
at the top of Fig. 18. Under normal conditions 
the three basic setup plugs are left in the plug 
board so that the operator may readily switch the 
machine to a matching, merging operation with 
out resorting to complicated plugging. w 

It should be emphasized at this point that many 
operations which the machine is capable of per 
forming with the use of the basic setup switches 
alone, can also be accomplished by special plug 
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ging of the relays R28 to R32. The main purpose 
in providing this group of selector relays is to en 
able plugging of the machine to accomplish Op 
erations which cannot be accomplished by the 
use of the basic setup plugging alone and the use 
of these relays gives the machine a very high de 
gree of flexibility in conjunction with the feed 
magnets, restoring magnets, and the magnets 
which determine the distribution of the primary 
and secondary cards to the pockets. When the 
basic setup switches are used, the top of the plug 
board is left clear for special plugging connec 
tions, making it much easier to check the wiring 
in the event that the machine does not operate 
properly after it is plugged, and to facilitate 
changes in the plugging to take care of other 
operations when the time comes for a change in 
the function of the machine. 

It will be assumed that the cards are numbered 
the same as outlined above. During the third 
cycle of the machine, the first primary card num 
bered 1 will be compared with the first secondary 
card numbered 1 and fed to the eject position, the 
secondary card having reached this position dur 
ing the second cycle of the machine. The equal 
condition will be created in the selector unit and 
a circuit will be traced as follows to energize the 
primary feed magnet. Line wire Wil, magnet 
PFM, contacts RfA, the plug between plug 
sockets PS26, PS27, the plug between plug sockets 
PS19, PS20, contacts R23A to equal relay R23 
which is energized when the equal condition is 
created in the selector unit, and contacts HSRA, 
CR, RTB to line wire W2. The relay HSR3 is 
likewise energized in parallel with magnet PFM 
and, by closure of its contacts HSR3A, will cause 
the eject magnet EMI to be energized. As a result, 
primary cards will feed another cycle. 
The closure of contacts R2B has no effect 

because contacts RSA are open in consequence 
of the fact that there are primary cards in course 
of feed. Since the contacts R25A, R2TA R26B, 
RSA, R24A, are all open, no circuits can be 
established to the secondary feed magnet SFM. 

During the fourth cycle, the first primary card 
is ejected from the eject station and the second 
primary card numbered, is compared with the 
first secondary card numbered , the reading of 
the latter being retained in the secondary half 
of the selector unit. The same events will take 
place and the primary feed magnet will again be 
energizpd to eject the second primary card and 
feed the primary card numbered 2 past brushes 
PB2 during the fifth cycle. 
During the fifth cycle, the low secondary card 

condition is created, causing low secondary relay 
R24 instead of relay R23 to become energized. 
The contacts of relay R24A close and the sec 
Ondary feed magnet is energized by a circuit 
traced from line wire W, magnet SFM, contacts 
R9B, the plug between plug sockets PS3, PS32, 
contacts R24A, HSRA, CR, RTB, to line wire 
W2. Since the contacts R22A, R23A and R22B 
remain open, no circuits can be established 
through the primary feed magnet PFM, conse 
quently the primary feed will stop. 

During the sixth cycle, the secondary card 
numbered 1 will be ejected and the secondary 
card numbered 2 will be fed past the brushes SB 
and compared with the primary card numbered 
2 now in the eject position. This causes the 
feeding of secondary cards to stop and the feed 
ing of primary cards to start over circuits as 
traced above Owing to the equal condition which 
causes relay R23 to be energized. It is thus clear 
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that whenever an equal condition or a low pri 
mary condition exists in the selector unit, the 
primary cards are fed and that the secondary 
cards are only fed when the low secondary card 
condition prevails which signifies that the card 
which caused such condition must be fed ahead 
of the card which is held at the primary side of 
the eject station. 

c. It will be noted in the discussion of the 
operation of the machine with respect to Fig. 18 
that the feeding of the cards either alternates or 
remains continuous on One side or the other of 
the machine and both feeds never operate to 
gether except during the first two cycles of the 
machine required to bring the secondary card 
to the eject position and enter the control num 
ber thereon in the secondary side of the selector 
unit. In other words, when the last primary card 
of a group is compared with a corresponding sec 
ondary card, the secondary card must be held for 
one more cycle to make sure that it will fall on 
top of the last primary card in the pocket MS. 
The reason for this is that the single comparing 
unit in use for this operation is incapable of 
detecting a change in the numbering of the pri 
mary cards until the card which the change 
occurs in has actually passed the brushes PB2. 
Where there are no duplicate cards on the 

secondary side of the machine, that is, there is 
only one card per control number, it is possible, 
by the use of the sequence unit to effect a saving 
of time in merging the cards by anticipating that 
the group numbers of the primary cards are about 
to change and that the secondary card may be 

5 safely fed simultaneously with the last primary 
card with which it agrees. In order to obtain 
this result, the machine is plugged as shown in 
Fig. 19 using the basic setup switches instead of 
the more complicated plugging shown in solidline 
at the top of Fig. 18, and the sequence unit is 
brought into play by the additional plugging 
shown which places this unit under control of 
the brushes PB, PB2. 
With this scheme of plugging each active brush 

PB2 controls the energization of corresponding 
magnets PM2, SM2 whereby each brush impulse 
is delivered to both magnets. The effect of this 
is to read into the primary side of the selector 
unit and the first primary side of the sequence 
unit the control number of the first of tWOSucces 
sive primary cards. It is for this purpose that 
the magnets SM2 are provided with double plug 
sockets PS5 to enable the brushes PB2 and mag 
nets SM2, PM2 to be connected in common by 
means of only two plug wires. 

It will be assumed that, as before, the primary 
cards are numbered 1, 1, 2, 3, 4, 6, 7 and that 
the secondary cards are numbered 1, 2, 4, 5, 6, 
as above. 
When the first two primary cards pass the 

brushes PB, PB2 during the third cycle of the 
machine, the equal condition is created in the 
sequence unit and the selector unit because the 
first and second primary cards are identically 
numbered with the first secondary card. Relays 
R23 and R26 will both be energized during the 
third cycle and circuits will be set up to energize 
the magnet PFM as follows: line wire Wil, mag 
net PFM, also relay HSR8, contacts RfA, the 
primary basis setup switch marked P in Fig. 1c, 
contacts R26A, RISE, R23B, HSR4A, CRf, and 
RTB to line wire W2. The eject magnet EM 
will also be energized by a circuit extending from 
line wire Wil, magnet EMI, contacts R2C, the 
eject basic setup switch E, contacts R2A, 
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SRA, ?R, RTB, to line wire W2. The sec 
ondary feed magnet SFM is not energized, be 
cause contacts Ri5A, R25A, R2TA are open, con 
Sequently the Operation. Of the machine will be 
the same as described above in reference to Fig. 
20 during the fourth cycle in which the first 
primary card is fed from the eject station and 
the second and third primary cards are com 
pared with each other and with the first sec 
Ondary card. It is at this point that the machine 
operates differently and causes one cycle of the 
machine time to be saved. 
The third primary card is numbered 2, where 

as the second primary card is numbered 1. 
While the equal condition will again be created 
in the selector unit, a high second primary con 
dition will be created in the sequence unit, caus 
ing relay R25 to be energized as well as relay 
R23. The latter has the same effect as described 
above of energizing the primary feed magnet 
and the eject magnet EM, causing the primary 
feed to continue in operation 

Additionally, the closure of contacts R25A 
causes the secondary feed magnet to be energized 
over a circuit as follows: line wire WA, magnet 
SFM, contacts R9B, the secondary basic setup 
switch S, contacts R25A, R26B, R23B, HSR4A, 
CR, and RTB, to line wire W2. Thus, the pri 
mary and secondary feed mechanisms operate too 
gether and the second Secondary card numbered 2 
and the third primary card numbered 2 are fed to 
the eject cycle during the next cycle. The first 
secondary card, numbered 1, and the last primary 
card, numbered i, are fed together, one over the 
other, and ultimately will drop into the pocket 
MS in this relation. 
The same condition prevails again since the 

fourth primary card is numbered 3 with the re 
sult that the primary and secondary cards num 
bered. 2 will be fed together. During the cycle in 
which the two cards numbered 2 are fed from 
the eject station, secondary card numbered 4 will 
be compared with primary card numbered 3 which 
causes the low primary card condition to be 
created in the selector unit and the high second 
primary condition be again created in the se 
quence unit because of the fact that the primary 
card numbered 3 is followed by the primary card 
numbered 4. This time the relaySR22 and R25 
are energized together. Contacts R22B close and 
cause the energization of magnet PFM by a cir 
cuit as follows: line Wire W, magnet PFM, con 
tacts R 4A, the primary basic setup switch, con 
tacts R22B, HSR4A, CR, and RTB, to line 
wire W2. No circuits can be established through 
the secondary feed magnet, notwithstanding the 
closure of contacts R25A, because of the fact that 
the contacts R23B remain open. Thus, the sec 
ondary feed stops and the primary feed continues." 
As a result the primary card numbered 3 will be 
fed from the eject position during the next cycle 
and the primary cards numbered 4 and 6 will 
be compared with each other and with the sec 
ondary card numbered 4. This again causes the 
secondary card to resume feeding because of 
the equal condition in the selector unit and the 
change in the primary card numbers. 

It will be seen from the foregoing that the Se 
quence unit enables the machine to anticipate 
the fact that the equal secondary card can be fed 
during the next cycle and causes the secondary 
card to be fed one cycle earlier. It is thus possible 
to effect a considerable saving in time where there 
are a large number c matching primary and sec 
ondary cards with or without multiple primary 
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cards because feeding of the primary cards is only 
stopped when it is necessary to feed a secondary 
card which does not match with any primary card 
where, as in the cases discussed with reference to 
Fig. 18, the secondary feeding mechanism re 
mains inactive until the card following the last 
primary card which agrees with the secondary 
card has passed brushes PB2. Such card must 
then be held in the eject position until the sec 
ondary card which belongs with the preceding 
group of primary cards has been ejected. In a 
theoretical case where there are no odd cards on 
the secondary side, that is, cards which do not 
match with any primary card and no multiple 
secondary cards, considerable saving in time is 
effective because both feeds remain in continuous 
operation except during the period in which pri 
mary cards are passing the brushes which do not 
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match with the secondary card. 
di. If it should happen that there are multiple 

secondary cards, that is, there may be groups of 
more than one secondary card with the same 
control number, this saving in time is offset by the 
fact that the primary feed mechanism must stop 
long enough to permit the last of a group of multi 
ple secondary cards to be ejected. This will be 
illustrated by an example. 
When, as will be seen later, there are likely 

to be multiple secondary cards and secondary 
cards are to be selected, the multiple Secondaries 
and select switch designated “Mult. S & S” (Figs. 
lc and 16) may be plugged to the 'on' position, 
thereby breaking the connection which ties the 
contacts R23A, R22A with the contacts R22B. 
This makes it possible to energize the eject mag 
net without energizing the primary feed magnet 
PFM. It will be assumed that at the start there 
are two primary cards and two secondary all num 
bered 1 instead of one secondary , card so num 
bered. 
During the third cycle of the machine, the 

equal condition will prevail in both comparing 
units and the operation of the machine will be 
the same as described above, causing the first 
primary card to be ejected and the Second and 
third primary cards to be compared with the first 
Secondary card during the fourth cycle of the 
machine. During this cycle, the high secondary 
primary condition is set up in the sequence unit 
and the equal condition in the selector unit as be 
fore, causing the first secondary card numbered 
1 and the Second primary card numbered 1 to be 
fed together and ejected during the fifth cycle. 
At this point, it is necessary that the mode of op 
eration of the machine change because of the 
fact that there is still a secondary card numbered 
1 to be fed which will pass the brushes SB during 
the fifth cycle. It is desirable, but not absolutely 
necessary to retain the reading of the last pri 
mary card numbered 1 for one or more cycles, in 
the present case one, because there is only one 
additional Secondary card to be merged with the 
first secondary card and the two primary cards 
numbered 1. It is desirable to stop the feed on the 
primary side of the cards numbered 2 and 3 before 
such cards can pass the brushes PB, PB2 but at 
the same time, it is desirable to feed the last 
primary card numbered 1. This result is obtained 
by energizing the magnet EM but not the mag 
net PFM during the fourth cycle when the first 
secondary card and the last primary card feed 
together. During the fourth cycle, the equal con 
dition in the selector unit causes relay R23 to 
be energized and, since relay R25 is also en 
ergized, the closure of contacts R25A causes the 
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secondary feed t to be energized. The cloa 
sure of contacts R2A causes the eject magnet 
to be energized by a circuit traced from line wire 
Wil, magnet EMI, contacts R2C, the elect basic 
setup switch E. contacts R2A, HSRA, CR, and 
RTb to line wire W2. The plugging of the "Mult. 
S S' switch to the "on' position prevents the 
closure of contacts.R2A from establishing a cir 
cuit to the primary feed magnet and thereby stops 
feeding of cards with the passage of the second 
primary cards numbered 1 past the brushes PB2 
insofar as the cards numbered 2 and 3 are con 
cerned. However, the energization of the eject 

() 

magnet EMI allows the ejection of the second pri 
mary card numbered 1 and, of course, the first 
secondary card numbered 1 is ejected. Since the 
magnet PFM was not energized, the magnets 
PR, PR2 will not be energized and the reading 
of the second primary card numbered 1 will be 
retained in the selector unit and will not be 
erased, nor will the feeding of primary cards 
be resumed until such time as a higher nun 
bered secondary card is sensed. Thus, whether 
there should happen to be only two secondary 
cards numbered 1 or more than two, the second 
ary cards will continue to feed and be compared 
with the retained reading of the Second or last 
primary card numbered 1. ? 

It will be seen that a gap has been created in the 
feeding of primary cards in consequence of the 
fact that it has been necessary to stop the feed 
ing of primary cards until all of the secondary 
cards of the same number have been ejected. 
Thus the saving effected by feeding of a primary 
and a secondary card together is offset by the 
lost time resulting from stopping the feeding of 
primary cards to permit the disposition of the 
multiple secondary cards. 
Operations in which the feeding of cards is 

the same as in a merging operation but which do 
not require the selection of secondary cards, do 
not require the use of the “Mult. S & S” switch. 
In other words, in a simple merging operation, 
such as has been described in connection with 
Figs. 18 and 19, it is not necessary to use the 
“Mult. S & S” switch even though there may be 
several secondary cards which have the same 
control number as a group of primary cards. In 
a case like this, the use of the Sequence unit ef 
fects the saving of time because when the first 
secondary card is fed simultaneously with the last 
primary card, the primary feed magnet will be 
energized along with the eject magnet by a circuit 
which extends through the contacts R23A, the 
“Mult. S , S” swi?ch and the basic setup switch 
P to the magnet PFM. For example, in dealing 
with the four cards numbered 1 in the last illus 
trative example, the last primary card numbered 
1, the first primary card similarly numbered, and 
the primary cards numbered 2 and 3 will all be 
fed together and during the following cycle, pri 
mary card numbered 2 will be compared with the 
second secondary card numbered 1. The feeding 
of secondary cards will be continued in conse 
quence of the low secondary card condition 
created in the selector unit. Regardless of the 
condition which exists in the sequence unit, the 
primary feed will then stop and the secondary 
cards will continue to feed. The reason for this 
is that relays R22 and R23 are not energized on a 
high second primary condition and the energiza 
tion of one of them is required to cause the feeds 
ing of primary cards. Thus, the cards are fed to 
the maximum extent possible and no time is lost 
in the operation of the machine. When the selec 
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tion of secondary cards other than a single ?êée 
ondary card is required, the necessity for reten 
tion of the reading of the primary card which 
controls a selection causes a gap to be created to 
the extent of at least one cycle which offsets 
the one cycle saving in time which results from 
feeding the primary and secondary together. In 
other Words, when the resumption of feeding 
of primary cards takes place, the eject station 
will be empty whereas under other conditions, 
the eject station Will always be fled by a primary 
card. 

e. Fig. 20 shows in solid lines the plugging 
necessary to merge secondary cards with primary 
cards and at the same time select, that is, reject 
all primary cards which do not have a corre 
sponding secondary card. In order to simplify 
the description and more clearly show the change 
necessary to produce this result, the basic setup 
switches are plugged to the "on" position and, 
with the exception of the plug wires shown at 
the top in Fig. 20, the plugging is identical with 
Fig. 18, consisting the dotted basic setup plugging 
there shown as replacing the equivalent solid line 
plugging at the top. Insofar as the feeding of 
cards and the disposition of the secondary cards 
and the matching primary and secondary cards 
are concerned, the operation of the machine will 
be the same as explained with reference to Fig, 18 
with either form of plugging there shown. 

It will be assumed that the cards are numbered 
the same as described above in reference to Fig. 
18, that is, as follows: primary cards numbered 
1,1, 2, 3,4,6,7 and secondary cards numbered 1, 
2, 4, 5, 6. It will be noticed that in this illustrative 
arrangement of cards, the primary card numbered 
3 has no corresponding secondary card and it is 
desired that this card be set aside. In order to 
effect this result, a plug wire is inserted so as to 
render the magnet PRM responsive to a low pri 
mary condition in the selector unit. During the 
eighth cycle of the machine, the primary card 
numbered 3 passes the brushes PB2 and will be 
compared with secondary card numbered 4 which 
passes the brushes during the seventh cycle. As a 
result, a low primary condition will be created in 
the selector unit and a circuit will be established 
from the plug socket PS37 (Figs. 1d and 20), the 
plug wire and plug socket PSO, magnet PRM to 
line Wire W. 

During the ninth cycle of the machine, the blade 
308 will be in the raised position (Fig. 3b) in con 
Sequence of the energization of magnet PRM and 
the primary card numbered 3 will ultimately be 
come deposited in the pocket PRJ. Since it is 
evident..that the secondary card numbered 4 can 
not be fed until a primary card which is equal to 
or higher than secondary card numbered 3 is 
sensed by brushes PB2, it is evident that the low 
primary card condition will always prevail when a 
primary card is fed which does not have a cor 
responding secondary card. The primary is al 
ways the first to feed of a pair of equal primary 
and secondary cards. The same result could be 
obtained with the plugging shown in Solid lines 
in Fig. 18c by inserting an additional plug wire 
between the plug sockets PS37 and PSSI. 
Considering the arrangement of the cards just 

mentioned, it will be noted that the secondary 
card numbered 5 has no corresponding primary 
card and for a merging operation it is desirable 
that this card be deposited in the pocketMS along 
with the other secondary cards. In some cases, 
it is desired to match cards but keep them sepa 
rate in the pockets SP and MS, respectively, and 
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there will always be a coérésponding primary card 
for each secondary card in the primary side of 
the machine. In other words, it may be desired to 
select 'all the primary cards which match sec 
ondary cards but keep the matched primary cards 
separate from the secondary cards and unnatched 
primary cards. This result may be obtained by 
causing the magnet SRM2 to be energized each 
cycle of the machine whereby all secondary cards 
become deposited in the pocket SP. This is ac 
complished by inserting a plug wire as shown by 
a dotted line at the top of Fig. 20. Insofar as the 
feeding of the cards is concerned, the operation 
of the machine will be unchanged but the sec 
ondary cards, owing to energization of magnet 
SRM2 will always be deposited in the pocket SP 
bypassing between the blades 306, 307 after leav 
ing the eject station. The corresponding primary 
cards will be deposited in the pocket MS and the 
inmatched primary cards will be deposited in the 
pocket PR.J. 

f. The same general scheme of plugging used 
in Fig. 20 may be used to select unmatched single 
secondary cards, that is, if there is no more than 
one unmatched secondary card per control num 
ber. In the illustrative arrangement of cards con 
sidered in conjunction with Fig. 18, it will be 
noticed that the secondary card numbered 5 does 
not have a corresponding primary card, that is, 
it is unmatched. During the eleventh cycle of the 
machine, this card would ordinarily be compared 
with the primary card numbered 6 and a low sec 
ondary condition will be created which will cause 
the secondary to feed and ultimately eject the 
card numbered 5 to the pocket MS. In other 
words, a low secondary condition may indicate, 
in the illustrative group of Cards, that a Sec 
ondary card is unmatched, as all primary cards 
which could possibly have been matched have al 
ready been ejected without, however, an equal 
condition having been created. By inserting a 
plug wire between the plug socket PS39 and PS5 
instead of between plug sockets PS3 and PS50, as 
shown by the dot-dash line in Fig. 20, a low sec 
ondary card will always be rejected and become 
deposited in the pocket SRJ. If desired, both the 
dot-dash plugging and the solid plugging at the 
top in Fig. 20 may be used together to cause both 
un matched secondary and unmatched primary 
cards to be rejected. With the addition of the 
dotted plugging, the matched secondary cards will 
become deposited in the pocket SP. Without the 
dotted plugging, the matched secondary cards 
will be deposited in the pocket MS with matched 
primary cards. Thus, with the plugging shown in 
Fig. 20, considering both the dotted and the dot 
dash plugging, a two-pocket distribution for the 
secondary cards and a two-pocket distribution for 
the primary cards is possible as follows: Un 
matched primaries-pocket PRJ; matched pri 
maries-pocket MS; matched secondaries 
pocket, SP; unmatched secondaries-pocket SRJ. 

In Order to Select the unmatched secondaries on 
a low secondary condition, using only the selector 
unit, it is necessary to modify the operation of 
the machine when equal secondary cards are en 
countered. This is because a secondary card 
which matches one of a group of primary cards is 
ejected in consequence of the low secondary con 
dition created when the next highest primary card 
is fed past brushes PB2 while the matching sec 
ondary card is to be held at the eject station. 
Obviously, such a card must not be rejected on a 
low Secondary condition. In order to correct this 
difficulty, it is necessary to plug the secondary 
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feed magnet SFM to operate upon the equal cod 
dition as shown by the lower dot-dash line in Fig. 
20. This has the effect, when the first equal con 
dition is created as, for example, when the first 
primary card numbered 1 and the secondary card 
numbered 1 are compared, of causing the sec 
ondary card to feed along with the first primary 
card with the result that the secondary card will 
become deposited in the pocket MS between the 
first and second primary cards. 
In cases where it is not necessary that the 

secondary, cards follow the corresponding pri 
mary card or cards, this mode of operation may 
be used. But where selection of unmatched 
secondary cards is desired and it is also desired 
that the matched secondary cards follow the cor 
responding primary cards, it is necessary to use 
the sequence unit as will be made clear in the 
following section dealing with operations in 
which both units are used. 
Section 4.-Operations involving the use of both 

comparing units 
a. In section 3 a number of operations were 

described which can be accomplished by means 
of the selector unit alone. In some cases, those 
where the primary cards are arranged in 
numerical order, the sequence unit can be used 
as a means of checking the sequence of the pri 
mary cards. The operation of merging cards both 
with and without selection of primary and Sec 
ondary cards were discussed and in only one case 
was the sequence unit required. This case in 
volved the use of the sequence unit as a means 
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of reducing the number of machine cycles neces 
sary to merge cards; however, the sequence unit 
is not essential to a merging operation. In the 
simple merging operations mentioned, it is pos 
sible to also select any number of unmatched pri 
mary cards by making use of a low primary con 
dition in selector unit as a means of energizing 
the magnet PRJ. In this simple merging opera 
tion, the primary cards are fed when the equal 
or low primary condition is created in the selec 
tor unit and the secondary cards are only fed 
when the low secondary condition is created. 
Since reliance is made on the low secondary con 
dition to feed secondary cards, even when they 
are equal to primary cards which have preceded 
them into pocket MS, it is not possible to use the 
low secondary condition alone as a means of dif 
ferentiating matched from unmatched secondary 
cards, that is, those which do not have corre 
sponding primary cards. 
When a low secondary card is fed past the 

brushes SB, and reaches the eject station, its con 
trol number will be entered on the secondary side 
of the selector unit. When this occurs, either of 
two conditions may prevail. The primary card 
with which it is compared and which is fed dur 
ing the same cycle to the eject station may have 
a lower number than the secondary card, in which 
case the primary feed will continue until all pri 
mary cards which are lower in value than the 
secondary card have been ejected. Ultimately 
a primary card must be sensed by the brushes 
PB2 and fed to the eject station which has a 
control number higher than the low secondary 
card. There can not possibly be a primary 
card which is equal to the low secondary 
card because of the initial assumption that the 
low secondary card has no corresponding pri 
mary card. Under this condition, it would be 
safe to utilize a low secondary condition as a 
means of Selecting the secondary card and caus 
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ing it to be deposited in the pocket SRJ. This 
merely requires the insertion of the solid line plug 
wire at the top in Fig. 21.a. But there is one con 
dition under which the above plugging would 
prove useless because it would cause a card to be 
selected which matched a primary card. 

Let it be assumed that a matching secondary 
card is fed to the eject station and compared 
with the primary card which is the last of a group 
of primary cards having the same control num 
ber as the secondary card. Bearing in mind that 
only the selector unit is in use, the feeding of 
primary cards continues for another cycle until 
the next higher primary card is compared with 
the matching secondary card which belongs with 
the preceding primary card. Naturally, this 
would create a low secondary condition, yet this 
card actually should not be selected because it 
belongs with one or a group of primary cards. It 
is necessary, therefore, if a merging Operation is 
to be performed which requires the selection of 
unmatched secondary cards and the matching 
secondaries must follow the primaries, that the 
sequence unit be used to further control the feed 
ing of secondary cards. 
When the sequence unit is utilized as Was ex 

plained in the preceding section, the last pri 
mary card of a group and the corresponding sec 
ondary card which may be the first of a group, 
are fed together by energizing the eject magnet 
EMI and the secondary feed magnet SFM to 
gether. However, provided the “Mult. S & S” 
switch is on, the primary feed mechanism is 
caused to stop owing to failure to energize the 
magnet PFM, with the result that the next 
highest numbered primary card will be held be 
tween the two rows of brushes PB, FB2 and 

... the reading of the last primary card will be re 
tained in the selector unit. Thus it is impossible. 
to have the low Secondary card condition occur 
in respect to the secondary card which belongs 
with a group of primary cards. 
As long as secondary cards continue to agree 

with the retained reading of the ejected primary 
card, the equal condition created in the selector 
unit causes the secondary cards to continue to 
feed until the next highest secondary card changes 
the conditions in the selector unit from equal 
to high secondary card. This causes the resump 
tion of the feeding of primary cards, and, if the 
primary card which was previously held between 
the two rows of brushes PB, PB2 is found to be 
higher in number than the secondary card which 
caused the change, the low secondary condition 
will be a true indication that the secondary card 
has no corresponding primary card. The effect 
of the sequence unit is to prevent the primary 
card which, in comparison with the low secondary 
card, sets up the low secondary condition from 
feeding past brushes PB2 until all equal sec 
ondary cards have been started toward the pocket 
MS. Thus, when both units are in use, a low 
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secondary condition always indicates that the 
secondary card involved has no corresponding 
primary card. 
When it is desired to merge the cards and select 

the unmatched secondary cards, the solid line 
plugging of Fig. 21 is utilized. This scheme of 
plugging is substantially the same as in Fig. 19 
but differs in that the addition of the Solid line 
plugging at the top of Fig. 21, causes the magnet 
SM to be energized each time a low secondary 
condition occurs With the result that the Seca 
ondary card is not only fed but passes over the 
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to select the unmatched primary cards at the 
same time in which case the dot-dash line plug 
wire shown in Fig. 21 may be inserted. Under 
these conditions, the creation of a low primary 
condition in the selector unit indicates that the 
primary Card has a lower number than the sec 
ondary card and such card will be deposited in 
the pocket PRJ. Insofar as the feeding of the 
cards is concerned, and the selective control of 
the comparing units, it will be the same as de 
scribed in reference to Fig. 19. 

b. Under some conditions, it is desirable to re 
move all of the unmatched cards and match the 
primary and secondary cards which have iden 
tical control numbers but keep such matched 
cards separate in the pockets MS and SP. In 
order to do this, a plug wire is inserted as shown 
by the dotted line at the top of Fig. 21. This 
causes magnet SMI2 to be energized every cycle 
and, unless magnet SMI operates, all secondary 
cards will go to the pocket SP. It will be under 
stood that magnet SM is dominant and will cause 
cards to go to the pocket SRJ notwithstanding 
the energization of magnet SM2 because of the 
effect of the lug on the armature for magnet S.M. 
In other words, the invariable impulse to magnet 
SM2 will be superfluous when the magnet SM t 
is also energized. 

Section 5.--Card counting device 
a. In the preparation of cards for gang punch 

ing operations, it is desirable that each punched 
card which is to control the punching of subse 
quent cards be followed by the cards which are 
to be punched. Usually, an operation of this kind 
requires a definite number of punched cards to 
be prepared from each master card. With the 
plugging arrangement shown in Fig. 22a, it is 
possible to accomplish the collation of punched 
cards with cards to be punched. This operation 
may be used for other purposes where it is neces 
sary to place a predetermined number of cards 
behind each Card of a file. In the present case, 
the comparing units are not being used as the 
operation of the machine is to be controlled solely 
by the card levers and the counting device, the 
holes having no significance. 

In Fig. 22a the units and tens count relays have 
been plugged to cause the insertion of 52 sec 
ondary cards after each primary or master card. 
In this figure, the lines with the arrow heads lead 
ing from plug sockets 65, 66 to the 5 and 2 plug 
sockets 68, 67, respectively indicate the path of 
the current through the Wipers and segments of 
the units and ten relays when the count of 52 is 
reached. It is thus possible to trace in Fig. 22a 
the circuit Which is closed when the 52d Sec 
Ondary card has been inserted after a primary 
card. The cards to be inserted are placed in the 
secondary hopper and the punched master.cards 
in the primary hopper. 
When the start key is depressed and held de 

pressed, the cards feed for two cycles until the 
secondary card reaches the eject position and the 
first primary card or master card arrives between 
the two rows of brushes PB, PB2. At this point, 
it is necessary to stop feeding of the secondary 
cards and keep the secondary feed from operat 
ing until the first primary card reaches the eject 
station in order to insure that the first primary 
card will enter the pocket MS ahead of the first 
secondary card. This condition must be met only 
in the start of the machine, owing to the fact that 

blades into the pocket SRJ. It may be desired 75 it takes three cycles to get a card from the primary 
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hopper to the eject station and only two to get a 
secondary card to the eject station. 

During the second cycle of the machine when 
the first primary card passes the brushcs PB, 
the card lever contacts PCL close and the card 
ever relays controlled by PCI will be energized 
as in the normal operation of the machine in 
merging. This causes the energization of relay 
RS, closing its contacts RSA and enabling a 
circuit to be established from the plug socket 
PSTO to the coil of the primary cycle delay relay 
R33P. The initial feeding of the secondary cards 
takes place in consequence of a circuit estab 
lished through contacts R2E and R4A. The 
energization of the coil R33P of the primary cycle 
delay relay sets up provisionally the primary cycle 
delay circuit but the secondary feed magnet SFM 
cannot be energized through the normally closed 
contacts R32B of selector relay R32 because these 
contacts are in series with the contacts R6B of 
the primary cycle delay relay. Owing to this fact, 
the secondary feed magnet is not energized dur 
ing the second cycle and the secondary feed will 
stop. 

During the third cycle, the first primary card 
passes the brushes PB2 and a circuit is closed 
through the contacts Rf6B of primary cycle delay 
relay from plug socket PS24, the contacts R32B 
of relay R32, contacts R. 6B and the secondary 
feed magnet SFM. Thus, the secondary feed 
mechanism is started in operation but the primary 
feed magnet will mot be energized because the 
opening of the contacts Rf 2E will stop the feed 
ing of primary cards, contacts R32B being still 
open. However, eject magnet EM, as shown in 
Fig. 22a, is plugged for invariable energization 
with the result that the first primary card and 
the first secondary card will be ejected together 
during the fourth cycle. From this point on 
the cycle delay relay is maintained in energized 
condition, because of the fact that the coil R.6FI 
of this relay is maintained in energized condi 
tion by commutator PC2 operated by the primary 
feed mechanism. This commutator stops in 
closed circuit condition, whereby, as soon as the 
primary feed stops, the cycle delay relay will re 
main energized and, by keeping its contacts Rf6B 
closed, keep the secondary feed operating con 
tinuously until relay R32 is energized to stop the 
feeding of secondary cards. 
The energization of relay R32 is controlled by 

the units and tens count relays and will be ener 
gized only when a count of 52 is reached. The 
units count relay R45P is energized once per sec 
ondary feed cycle and for this purpose, an impulse 
is emitted from plug socket PST 7 each time a 
secondary card is fed from the eject station which 
impulse goes to the contacts R3B of relay R3 
and thence to plug socket PST and the coil of 
relay R45P. The effect of the plugging arrange 
ment shown in Fig. 22a is to place the relay 
R45 in parallel with the secondary feed magnet 
whereby relays R45P and magnet SFM are ener 
gized together beginning with the second cycle of 
the machine. 
When cards pass the brushes SB, the card lever 

relay R8 is energized, closing its contacts R8B to 
place the relay R45P in parallel with magnet 
SFM. When magnet SFM receives the impulse 
during the third cycle which restarts the feeding 
of secondary cards, relay R45P will also be en 
ergized and close its contacts R45B (Fig. 1e). 
his enables a circuit to be closed to the units 

count magnet UCM when contacts CR9 close dur 
ing the fourth cycle and is traced as follows: line 
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wire Wii, magnet UCM, contacts R123, RSB, 
CR), line wire W8, and contacts RD to line 
wire W2. Assuming that the count relays are 
in restored condition, this causes the units count 
relay to advance one tooth space from the 0 seg 
ment to the 1 segment. At the same time, this 
causes the contacts UC " to open. The first pri- ' 
mary card and the first secondary card are 
ejected together during the fourth cycle and the 
count starting with this cycle continues for 51 
cycles until 52 secondary cards have been counted. 
The relays R43, R44 are energized once per 

cycle Over a circuit which extends from line wire 
W, the coils of such relays, contacts CRO, line 
wire W8, and contacts RD, to line wire W2. 
Consequently, the contacts R3A, R44A are 
opened and contacts R43C, R44C closed once per 
cycle. Initially these contacts have no effect but 
control the transfer from the units relay to the 
tens relay when 0 is reached during the course of 
the count. The contacts R43D, R44D also open 
and R3B, Rd4B close once per cycle but likewise 
have no effect. When the count of nine is 
reached, the wiper 605A moves onto the 9 seg 
ment of the units count relay. Subsequently, the 
closure of contacts R43B, R43C has the effect of 
energizing relay R2P in parallel with relays 
R43, R44. The coil R.42H is energized by closure 
of contacts R42A, Relay R42P closes its contacts 
R2D and opens contacts R42B, thereby switching 
the circuit through contacts R45B to the tens 
count magnet TCM through the double plug be 
tween plug socket PS63, PS64 and the contacts 
RB. As a result, the next time contacts R45B 

, close, that is, with the counting of the tenth card, 
the tens count magnet TCM will be energized. 
Contacts R2C also will be closed at this time and 
the units restoring magnet URM will be ener 
gized in parallel with the tens count magnet, 
thereby causing the units relay to restore to the 
0 position in readiness for the next count of one. 

. As a result of these operations, the tens count 
relay Will be advanced to the 1 position and its 
contacts TC will open. 
This action continues until the count of 52 is 

reached. The count of 2 on the units relay has 
no effect because, until the wiper assembly of the 
tens relay reaches the 5 segment, no control cir 
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cuit can be established by the count relays by 
Way of the contacts R43D, R440; although these 
contacts are opened and closed each time a unit 
is counted. On the count of 52, however, the re 
closure of the contacts last mentioned permits a 
circuit to be established to the coil of relay R.32 
which traces from plug socket PS75 to plug socket 
PS65, contacts R44D, the wiper assembly of a tens 
relay, the 5 segment, plug sockets PS68 to PS66, 
contacts R43D, the wiper assembly of the units 
relay and its 2 segment, the plug wire between 
plug sockets PS6 and PS53, and the coil of relay 
R32, to line wire W. 
The energization of the relay R.32 causes the 

contacts R32B to open and stop the feeding of 
Secondary cards and its contacts R.32A to close 
and start the feeding of primary cards. At the 
same time, both restoring relays R39P, R4OP will 
be energized because these relays as shown in Fig. 
22a are plugged in parallel with the primary feed 

5 

magnet with the result that the primary feeds a 
cycle and both count relays are restored auto 
natically to the starting position. This happens 
because relays R39P, ROP close contacts R.39B, 
R40B to energize magnets URM, TRM in parallel 
with relays R43, R44. 
The restoring of the count relays breaks the 
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circuit to the coil of the relay R32. This causes 
the primary feed mechanism to stop and the Sec 
ondary feed mechanism to restart and also re 
starts the counting sequence beginning with 1. 
The foregoing sequence of operations keeps up 
continuously, feeding one primary card and in 
serting 52 secondary cards, until the last primary 
card leaves the hopper PH. When this last pri 
mary card passes the brushes PB, the card lever 
contacts PCL open but have no effect on the 
primary cycle delay relay because the coil of this 
relay can still receive an impulse from plug socket 
PS69. Thus, the last primary card will start 
under the brushes PB2 and the cycle delay relay 
will be kept energized to this point. 
During the cycle when the last primary card 

is passing brushes PB2, the card lever contacts 
PCL2 open, thereby cutting off further impulses 
from the plug socket PS69 to the coil of the pri 
mary cycle delay relay RSP. However, the de 
energization of the Card lever relays comes too 
late to cause the deenergization of relay.R. 6 dur 
ing that cycle and, when the primary feed mech 
anism stops in consequence of the operation of 
relay R32, the cycle delay relay R. 6 remains en 
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25 ergized. It will be remembered that commutator 
PC2 stops in closed circuit condition at 226 (Fig. 
10a), thereby maintaining the relay coil R 6H 
energized through the contacts R. 6A. This is 
necessary in order to insure that 52 secondary 
cards will be inserted behind the last primary 
card, 
As long as cards continue to feed on the pri 

mary side of the machine, relay R4 remains en 
ergized, holding contacts Rá7B open, thereby pre 
Venting the energization of relay R3. The con 
tacts R3B enable the count to continue to 52 
but, as soon as the last card leaves the primary 
brushes, the card lever contacts PCL2 open but 
do not have any immediate effect because the pri 
nary feed stops with relay R.H. and the card 
lever relayS R2 to R5 inclusive remain ener 
gized due to the timing of commutator PC2. 
When the last count of 52 is reached and relay 
R32 is again energized, another impulse will be 
given to the primary feed magnet PFM through 
the contacts R32A, causing the primary feed 
mechanism to operate one idle cycle without 
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feeding cards since there are none to be fed on 
the primary side of the machine. This has the 
effect of causing the card lever relays R2 and 
the primary cycle delay relay Ri?? to become 
deenergized during this cycle; thereby enabling 
the relay R47 which is in parallel with relays 
R?.2, R3 to close its contacts 47B. This enables 
an impulse to be given to the relay R3 with the 
result that the closure of contacts R3 Aenergizes 
the magnet SM and the opening of contacts 
R3B interrupts the count circuit. This stops 
counting and at the same time diverts the sur 
plus secondary cards remaining in the hopper 
into the pocket SRJ. Thus, when the primary 
runs out of Cards, the proper number of second 
ary cards will be inserted after the last primary 
card and more than the required number cannot 
be inserted in Consequence of the energization of 
the magnet SM at the proper time. 

b. In Fig. 22b there is shown the plugging of 
the machine to accomplish very nearly the same 
general result of inserting a predetermined num 
ber of primary cards ahead of a single secondary 
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card. In this case, the plugging of the device, in 
sofar as the count relays are concerned, is the 
Same as in Fig. 22a, relay R2 being energized 
each time the count reaches 32, for example. In 

56. 
this case, the primary cycle delay mechanism is 
not needed because the primary cards are to go 
first as in the normal operations of the machine 
in merging and matching cards. The run-in cy 
cles, that is, the start cycles, will be the same as 
described in section 1. In this case, however, the 
run-out of primary Cards must be controlled and 
for that reason, the coll of relay R3 is plugged 
to plug socket PS74 and, since the primary cards 
will be counted, the contacts of this relay are 
plugged to plug socket PS69 instead of PST. 
The restoring magnets are plugged in parallel 
with the secondary feed magnet and the eject 
and primary feed magnets likewise operate in 
parallel. 

During the second cycle of the machine, the 
first secondary card will arrive at the eject sta 
tion while the first primary card will reach this 
point during the third cycle. The energization of 
the card lever relays R2, R3 by the passage of 
cards past brushes, PB2 causes contacts R4A to 
close and condition the machine for counting the 
primary cards, the counting circuit in this case 
extending through contacts R47A and R3B to 
the coil of relay R45P. The secondary feed can 
not operate because the contacts R2A are open 
but the primary feed can Operate because con 
tacts R.32B are closed, The eject magnet will 
also be energized with result that after the third 
cycle, primary cards continue to feed and the 
numbering begins with the first one which leaves 
the eject station during the fourth cycle, 
When the count of 32 is reached, relay R32 will 

be energized as described in conjunction with Fig. 
22d but in this case, the closure of its contacts 
R32A will start the secondary feed and the open 
ing of its contacts R32B will stop the feeding and 
ejecting of primary cards. The energization of 
the secondary feed magnet will also cause the en 
ergization of the magnets URM, TRM to restore 
the counting relays in readiness for another count 
of 32. This, of course, causes the deenergization 
of the relay R.32 and confines the operation of the 
secondary feed to one cycle, When the last sec 
ondary card passes brushes SB, the opening of 
the card lever contacts does not have any imme 
diate effect as the secondary feed mechanism 
stops with relays R8, R9 in energizing condition. 
Thus, contacts R90 remain open and for the time 
being prevent energization of the relay R3 . 
The primary now continues to feed for another 

count of 32 and at the end of this count of 32, the 
secondary feed mechanism will be restarted in 
the normal way and will cause the deemergization 
of the card lever relays R8, R9. The closure of 
contacts R9C causes relay R3 to be energized, 
hereby interrupting the count circuit through 
the contacts R3B and energizing the magnet 
SM through contacts R3A. It will thus be seen 
that under the run-out conditions, the operation 
of the machine when counting primary cards is 
substantially the same as when operating to 
Count secondary cards. 
At this point with reference to both Figs. 22a. 

and 22b, it is desired to mention that when the 
machine nears the end of the primary or second 
ary cards respectively, the operator should take 
care to make sure that there are slightly more sec 
Ondary or primary cards respectively, than the 
last inserting operation requires in order to make 
sure that the full complement of cards will be 
inserted on the run-out. As explained above, the 
surplus secondary or primary cards will be de 
posited in the pockets PRJ, or SRJ, respectively. 

c. In Fig. 22c there is shown an arrangement 



2,445,686 
57 

for feeding a predetermined number of primary 
cards ahead of a predetermined number of sec 
ondary cards. Illustratively, two primary cards 
are to be fed ahead of four secondary Cards. 
When the machine plugged as in Fig. 22c, the pri 
mary feed mechanism will operate two times and 
stop; then the secondary feed mechanism will Op 
erate four times and stop. The coll of relay R45 is 
connected in parallel with the secondary feed 
magnet SEM through the contacts RBD of the 
secondary card lever relay R8, while the tens 
count relay R4P is similarly connected in par 
allel with the primary feed magnet through the 
contacts of contacts R47B of relay R47 which, it 
will be remembered, are energized every time the 
relays R2, RS controlled by card lever contacts 
PCL2 are energized. 

In this case, the run-in cycles are the same as 
in a merging operation, that is, two secondary 
cards feed the secondary feed stops then three 
primary cards feed and the primary feed stops, 
provided, of course, there are no special controls 
plugged to continue feeding. When the secondary 
card arrives at the eject station, the closure of 
contacts RD will place the secondary feed mag 
net in parallel with relay R45P. Similarly, when 
the first primary cards arrive at the eject station, 
the closure of contacts R47B will place the relay 
RSP in parallel with magnet PFM. 

It will be noticed in Fig. 22c that the primary 
feed magnet is plugged in series with the contacts 
R3B, R32B, whereby the tendency is to continue 
the feeding of primary cards; therefore, the feed 
ing of primary cards will be continuous after the 
card lever contacts PCL2 have closed. With the 
feeding of the first primary card from the eject 
station during the fourth cycle of the machine, 
the relay R46P will be energized (Fig. le) and the 
closure of contacts R46B will cause the tens count 
magnet TCM to be energized when contacts CR9 
close. Thus, the tens relay will be stepped one 
unit for each primary cafd fed. When the tens 
relay has counted two, a circuit will be established 
from line wire W, the coil of relay R32, the 2 
segment of the tens relay, contacts R44D, CR2 
and R,17B to line yire W2. The energization of 
relay R.32 causes the deenergization of the pri 
mary feed magnet and the energization of the sec 
ondary feed magnet by the opening of contacts 
R32B and closing of contacts R32A, respectively. 
The secondary feed mechanism now starts to op 
erate and causes the pulsing of the relay R45P 
with each impulse to the magnet SFM as was ex 
plained in reference to Fig. 22a, paragraph a, and 
following. The tens relay is not restored for the 
time being. 
When the units relay has counted 4, the relay 

R3 is energized in the same general Way as ex 
plained in reference of Fig. 22b, paragraph b, and 
following. This not only stops the feeding of sec 
ondary cards by opening the contacts R3 fB but 
also energizes both the units and the tens restor 
ing magnets TRM, URM because of the closure 
of contacts R.39B, R40B. Relays R39P, R40P are 
first energized by the closure of contacts R3A 
and in turn they close their contacts R39b, R40B, 
respectively. The energization of both the re 
storing magnets causes both the units and tens 
relays to return to the zero position, thereby de 
energizing both relays R3, R32. The reclosure of 
contacts R3B, R32B of these relays restarts the 
primary feed mechanism and also causes the ma 
chine to resume counting of primary cards and 
also stops the feeding of secondary cards in Con 
sequence of the opening of contacts R32A. Thus, 

O 
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the feed mechanisms alternate feeding two prl 
mary cards and four secondary cards, until it is 
desired to terminate the operation of the machine. 

d. In Fig. 22d, there is shown a plugging ar 
rangement to enable the insertion of variable 
numbers of secondary cards after single primary 
cards under control of holes perforated in the 
primary cards to determine the number of sec 
ondary cards to be inserted. In other words, 
each primary card contains holes representing 
any value from 1 to 99 to determine the number 
of Secondary cards which are to follow the pri 
mary card containing such number. For this 
purpose the emitter E is used for entering in the 
Secondary side of the selector unit, during each 
Secondary feeding cycle, the amount standing in 
the units and tens relays. The amount which is 
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punched in the card is entered in the primary side 
of the Selector unit and is retained there until 
the required number of secondary cards has been 
fed. The magnet PR8 is energized with each 
energization of the primary feed magnet PFM, 
whereby the primary side of the selector unit will 
only be reset when the primary cards feed. The 
Secondary side of the selector unit is restored by 
the energization of magnet SR every cycle. The 
count relays are restored only when the primary 
feed is operative. 
With the plugging of relay R29 as shown at the 

top of Fig. 22d, this relay will be energized to stop 
the feeding of secondary cards and start the feed 
ing of primary cards whenever the count reached 
by the units and tens relays is equal to the amount 
entered in the primary side of the selector unit 
under control of the primary card. Thus, the 
selector unit is plugged to energize relay R29 
whenever the equal condition occurs in this unit. 
Initial cycles of the machine are the same as in 
a normal merging operation, both the first pri 
mary and first secondary cards arriving at the 
eject station before the counting operations are 
started. The circuits for starting the counting 
and controlling the run-out will be the same as 
described above in reference to Fig. 22a beginning 
with paragraph G, using relay R32 instead of 
relay R3. 
With reference to Fig. 1e, the impulse emitter 

turns at the rate of one revolution per cycle con 
tinuously and each cycle tends to send impulses 
of current through the tens and units counting 
relays by successively making the segments of the 
counting relays live in parallel synchroniously 
with the sensing of cards. In other words, brush. 
50 touches the '9' spot of the emitter and there 
by renders all of the '9' segments of the units 
and tens relays alive when the card brushes sense 
9 on the cards. After the count of 1, occurring 
When the first secondary card is ejected, a circuit 
will be established through units magnet SM 
by the emitter E which is traced as follows, it 
being remembered that relays. R43, R44 close 
their contacts R43B, R44B once per cycle auto 
matically: line wire W, the coil of magnet SM, 
the wiper assembly of the units relay, the '1' 
segment 62 of such relay, the '1' segment of 
emitter E, brush 50 of the emitter, to line wire 
W2 through the circuit breakers CB to CB4 and 
contact CR.3. Magnet SM causes the associated 
sector .373 to stop at '.' The relay R42P can 
not be energized because contacts CRio which 
cause the energization of relay R43 close too late 
in the cycle. The tens magnet SM is energized 
at '0' but has no effect as the sector for this 
magnet stops at zero anyway. The result is that 
each cycle the selector unit on the secondary side 
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receives the count up to that point in the cycle. 
After nine units have been added in the units 
relay, a transfer occurs to the tens relay and, if 
more than nine cards are to be inserted after 
each primary card, the emitter E will also pulse 
the magnet SMI for the tens or second order of 
the selector unit at 'l' in the cycle. 
The comparing unit will take a low secondary 

condition each cycle until the count reaches the 
number recorded in the primary card, at which 
time the selector unit will take an equal setting, 
thereby energizing relay R29. The opening of 
contacts R29B will stop the feeding of secondary 
cards and start the feeding of primary cards. 
Since restoring magnets URM, TRM are con 
trolled by relays R89B, ROB which are plugged 
in parallel to the primary feed magnet, both the 
relays will be restored automatically with the 
feeding of the next primary card. This, of course, 
will cause the selector unit to take another un 
equal reading during the primary feeding cycle, 
deenergizing relay R29 and causing the feeding 
of secondary cards to again take place. Thus, 
for each primary card the number of secondary 
feeding cycles is determined by the number 
punched in the primary card. 
When the last primary card is reached, the 

primary card lever contacts PCL.2 will open but 
the primary feed will stop with the card lever 
relays in energized condition, so that the relay 
R2 will be maintained in energized condition 
until the feeding of primary cards is restored 
upon the required number of secondary cards 
being fed behind the last primary card as ex 
plained above. The deenergization of the card 
lever relays causes relay R32 to be energized and 
interrupts further counting operation and at the 
same time energizes magnet SM as explained 
above in reference to Fig. 22a. Since the capacity 
of the counting device is limited to two digits, 
not more than 99 cards can be inserted after each 
primary card. 

. . e. In Fig. 22e there is shown a somewhat simi 
lar arrangement for inserting variable numbers 
of primary cards ahead of single secondary cards. 
Insofar as the operation of the machine is con 
cerned, there is little difference from the arrange 
ment shown in Fig. 22d, the primary feed being 
plugged to operate normally instead of the sec 
ondary until interrupted by necessity for feeding 
a single Secondary card. In view of this it is be 
lieved that the operation of the machine with 
respect to Fig. 22e need not be described. 

f. Fig. 22f shows the plugging of the machine 
which makes it possible to insert heading cards 
as a preliminary to the printing of the statements 
on the tabulating machine. There are certain 
classes of work where items must be listed upon 
Separate sheets and it frequently happens that 
the number of items will exceed the capacity of 
the sheets, making it necessary to print the re 
maining items. On a second or third sheet. An 
example is the listing of the holdings of stocks 
and bonds in trust accounting. Such statements 
often run to three or four sheets, particularly with 
large trusts where the holdings may be very 
considerable. It is desirable in the printing of 
statements that each separate sheet be identified, 
as with the names of the trust, the name of the 
trustee, and the trust account number. 
The number of heading cards required will be 

determined by experience. It is necessary to 
prepunch a special file of heading cards for use 
in this operation and every account number or 
at least every active trust account will be repre 
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sented by a series of heading cards. The number 
of heading cards for each number may vary ac 
cording to past experience with that trust to de 
termine the number of sheets which will be likely 
to be required to list all holdings of stocks and 
bonds. Thus, one trust might require six heading 
cards while another trust might only require one. 
The heading cards are placed in the primary hop 
per and the file of detail cards representing the 
holdings of stocks and bonds will be placed in the 
Secondary hopper of the machine. 

Basically, this is a merging operation since it 
is necessary to merge the heading cards with the 
Corresponding detail cards for the same account 
number but it differs from an ordinary merging 
operation in that the secondary cards to be in 
Serted are inserted ahead of the primary cards 
at intervals. In other words, when the equal 
condition is created, instead of feeding the pri 
mary cards upon the equal condition being first 
established, the primary feed mechanism is 
stopped but the primary card which creates the 
equal condition is ejected along with the first 
secondary or detail card and the feeding of sec 
ondary cards then continues until the required 
number of secondary cards have been fed and 
another primary card must be fed. Thus the 
matching primary cards will be placed at regular 
intervals instead of being all inserted ahead of 
the secondary cards. 

For this purpose, it is necessary to modify the 
merging operation by removing the control of 
primary feeding from the primary basic setup 
switch and placing it under control of one of the 
selector relays which in turn will be controlled by 
the counting device, whereby the primary cards 
will feed only Once for each series of secondary 
cards fed under control of the counting device. 
In Fig. 22f, except for the primary basic setup 

switch, the effect of the plugging is to render the 
machine Operative for a normal merging opera 
tion, the closed contacts of the relay R32 control 
ling the normal feeding of secondary cards. 

It may happen that certain trusts have been 
closed since the last time statements were pre 
pared and that there are no detail cards present 
but there will be heading cards for the trust ac 
count which has been closed. Such cards should 
be rejected as they are no longer of value in the 
heading card file. On the other hand, it may 
happen that new trusts have been created and 
detail cards will be present but there will be no 
corresponding heading cards and such cards must 
be rejected as otherwise the statements would 
be prepared without heading cards which, of 
course, is undesirable. In this case, the rejection 
of the detail cards indicates the necessity for pre 
paring heading cards before the statement print 
ing operation begins. Such heading cards will 
be prepared and inserted by hand at the proper 
points and the cards restored to their proper 
place in the file of merged heading cards and 
detail cards before tabulating operations have begun. 
The problem has three phases, the first of 

which is to merge the matching. heading and 
detail cards. The second phase is to eliminate 
all detail cards for which there are no heading 
cards. A third phase involves rejection of the 
unmatched or unused heading cards, for exam 
ple, one account may require only one page, that 
is, there may be fewer items to go on that page 
than its capacity, which means that only one 
heading card will be required for that account. 

Initially, the operation of the machine is sub 
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stantially the same as de 
Figs. 20a and 21, the machine rejecting any un 
matched detail cards or heading cards until a 
match is reached. This match will be obtained 
with the feeding of the first primary or heading 
card which corresponds to the first secondary or 
detail card of a given account. This causes the 
selector unit to take an equal setting and ener 
gizes the selector relays R28, R29 in parallel. 
Contacts R28A close and start the counting of 
secondary cards. Contacts 29a close and start 
the feeding of secondary cards which in the pres 
ent case are the detail cards. Since there is an 
other heading card of the same account number 
following the first heading card, the Sequence 
unit will take an equal setting, but will not cause 
eding of the primary feed mechanism in the 

normal way because primary basic setup switch 
is plugged "off.' , 
With the ejection of the first secondary card 

and heading card, the machine starts to count 
the cards by circuits similar to those described 
in reference to Fig. 22a. When the count of 25 
is reached, relays R3f, R.32 will be energized. 
Since the equal condition still exists in the selec 
tor unit and relays R28, R29 are energized, the 
energization of relays R3, R32 will cause a cir 
cuit to be established to the primary feed nagnet 
and also to the restoring relays R39P, ROP, 
traced from plug socket PS24, through contacts 
R29A, R3A, and the coils of relays R39P, R40P 
and magnet PFM in parallel. The opening of 
contacts R3B interrupts the circuit through the 
secondary feed magnet SFM, notwithstanding the 
fact that contacts R29A are still closed. The 
primary cards feed one cycle only because the 
restoration of the counting device causes the de 
energization during this cycle of relays R3, R32. 
This causes the starting of the secondary feed 
again for another group of detail cards of the 
same account number. This action continues as 
long as detail cards of the same account num 
ber continue, to feed. 

It is very unlikely that the secondary cards of 
a given account number will be evenly divisible 
by the number of heading cards. Consequently, 
the count will not reach 25 on the last group of 
secondary cards with the result that a secondary 
card of higher number will be fed past brushes 
SB, thereby creating a high secondary condition. 
At this point, it is necessary to stop the feeding 
of secondary cards exactly as would be the case 
had the counting been carried to 25 and reject 
all the remaining heading cards, if any, belonging 
to that account since they will be of no further 
Se. " 
The high secondary condition causes primary 

reject magnet PRM to be energized and at the 
same time causes relay R30 to be energized. This 
closes a circuit to the primary feed magnet PFM 
and the restoring relays R39P, R40P, thereby 
restoring the counting device to starting position. 

described in reference to 
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the two rows of brushes PB, PB2 is a surplus 
primary card which is not necessary, the high 
secondary condition will again be created when 
this card passes brushes PB2 upon the resumption 
of primary feeding with the result that this card 
will be rejected and at the same time another 
primary card will take its place. If the next pri 
mary card has the same control number, it too 
will be rejected and the rejection of primary cards 
will continue until all of the surplus cards have 
been rejected and the primary card which 
matches the secondary card now being held at 
the eject station is fed. This restores the Operar 
tion of counting and feeding of secondary cards. 
Thus, it will be seen that as far as the surplus 

cards are concerned, the operation of the na 
chine is very similar to a merging operation with 
the rejection of unmatched primary cards. If 
the cards intervening between the matched sur 
plus primary cards and the next succeeding 
matching, primary card have different control 
numbers from the surplus cards and the next 
matched, these cards too will be rejected. For 
example, if there was a surplus card for account 
number 12 and the next matching card is num 
bered 15 to correspond with the secondary card 
being held in the eject position, the primary cards 
numbered 13 and 14 will be rejected. 
During the Operation of the machine, it may 

happen that there are detail cards present for 
which there are no primary cards. This condi 
tion will always be manifested by a low secondary 
condition which will cause the energization of 
relay R28 and will cause the secondary reject 
magnet to be energized. Insofar as the un 
matched detail cards are concerned, the opera 
tion of the machine is the same as in any ordinary 
merging operation with selection of unmatched 
secondary cards, the feeding being controlled 
through basic setup switch S. When this condi 
tion occurs, relays R, R2 will be deemergized, 
permitting the normal basic setup circuit to cause 
secondary feed to be made through contacts 
R32b functioning as part of secondary basic set 
up Switch S. 

g. In Fig. 22g there is shown a somewhat similar 
arrangement for the purpose of inserting a plu 
rality of heading cards at spaced intervals. An ill 
lustration of the desirability for such an operation 
is in the insertion of heading cards for invoicing 
purposes where it is desirable to head each sheet 
of an invoice with the name and address, account 
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However, there is no primary card in position to 
be ejected and, for the time being, the energiza 
tion of magnet PRM has no effect. Since the 
secondary unit is no longer in equal condition, 
relays R2, R29 become deenergized, thereby 
stopping the counting of secondary cards and 
stopping the feeding of secondary cards by the 
opening of contacts R28A, R29A, respectively. 
However, the primary cards commence to feed 
and the reading of the secondary card which 
caused the high secondary condition is retained 
in the Selector unit. 
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number and other data. In this case, the heading 
card fille consists of groups of sets of heading 
cards for each account number which are ar 
ranged in order by account numbers and each 
group will comprise a plurality of sets of heading 
cards, each set containing a name card and 
several cards for the street address, city and 
State, according to circumstances. The last 
heading card of each group will contain an X 
hole, for example, in column 60. 

Except when a primary or heading card 
matches a secondary or detail card, the opera 
tion of the machine is the same as for a merg 
ing operation with selection of unmatched pri 
mary and secondary cards, the contacts RB of 
the primary X selector relay R functioning as 
the primary basic setup switch and contacts RSB 
of selector relay R functioning as the secondary 
basic setup switch to control the feeding of pri 
mary and secondary cards which do not match. 
Until a match is obtained between a primary and 
a secondary card, the open contacts R-29A of relay 

If the primary card which was held between 78 R29 will prevent counting of secondary cards, 
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Upon the feeding of the first primary and first 
secondary card, which match, the equal cond 
tion will be created in the selector unit, thereby 
energizing relay R29. This condition will occur 
when the primary and secondary cards, respec 
tively, move into the eject station. Continuous 
feeding of the primary cards and cessation of the 
feeding of the secondary cards result through 
the functioning of the basic setup circuits as in 
an ordinary merging operation until the last card 
of a set containing the X passes brushes PB2. 
The energization of the primary X selector relay 
R by opening contacts RB interrupts the 
feeding of primary cards and, by closure of the 
contacts R A, establishes a circuit from primary 
basic setup switch plug socket PS27 through the 
contacts R, A, contacts R30B, R2B to the Sec 
ondary feed magnet SFM. This starts the feed 
ing of secondary cards and stops the feeding of 
primary cards but the eject magnet EM will be 
energized in the normal way through the eject 
basic set-up switch E. Consequently, the card 
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with the X hole will be fed with the first sec 
ondary card. 
Since the counting of cards with the plugging 

shown in Fig. 22g is dependent upon the delivery 
of an impulse of the secondary feed magnet, while 
primary cards are feeding, no circuits are estab 
lished from the plug socket PS77 through con 
tacts R29A during the feeding of the first set 
of heading cards. However, as soon as the im 
pulse is given the magnet SFM to start the feed 
ing of secondary cards, an impulse is given to the 
relay R45P in parallel with the secondary feed 
magnet as explained before herein. The result 
is that counting of secondary cards continues 
until 14 secondary cards have been fed. 
Since the commutator P2 stops in closed circuit 

condition, the primary X selector relay Rf will 
be maintained in energized condition at the time 
of the stoppage of the primary feed, thereby main 
taining contacts R. A closed. The selector unit 
and sequence unit are attempting to control the 
feeding of primary cards as in a normal merging 
operation because of the fact that there are still 
heading cards, corresponding to the same account 
number, to be fed, and the equal condition created 
in the sequence unit tends to pulse the primary 
feed magnet. With the plugging arrangement 
shown in Fig. 22g, the secondary feed magnet is 
pulsed instead, the effect of the primary basic 
set-up circuits being temporarily transferred to 
the secondary feed magnet. 
Upon the count of 14 being reached, relays 

RS, R32 will be energized in the manner here 
inbefore explained, resulting in the closure of 
contacts R3A, R32A. This causes a circuit to be 
established from plug socket PS2 through the 
contacts R. A which are still closed, contacts 
R30B, R32A to the primary feed magnet. This 
restarts the feeding of primary cards and also, 
through the energization of relays R39, Rio 
causes the restoration of the count relays. The 
feeding of the first primary card of the next set 
to the eject station causes the deemergization of 
the X selector relay R and the deemergization 
of relays R3, R32, the latter occurring in conse 
quence of the restoration of the counting relays. 

It has been assumed up to this point that there 
is another set of heading cards of the same num 
ber to be inserted behind further secondary cards 
in which event the operations described in the 
preceding paragraphs will be repeated until an 
other set of heading cards and the remaining 
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secondary cards have been inserted at the proper 
place. v '' 

It might happen, however, that a heading card 
with the X hole is the last heading card of a 
group comprising several sets and it will be in 
mediately followed by a higher numbered first 
heading card of the next group. This will cause 
the sequence unit, to assume the high second pri 
mary condition which, in combination with the 
equal condition in the selector unit, in an ordi 
nary merging operation would be a signal to re 
start the feeding of the secondary card to run 
the remaining secondary cards of a group into 
the pocket MS. This means that the plug socket 
PS32 would be made live instead of plug socket 
PS2, whereby the impulse which is to start sec 
oadary feeding operations must come through the 
secondary basic setup switch 8, 

Since relay R3 is now energized, the contacts 
RB will act as the secondary basic setup switch 
and cause the Secondary feed magnet to be de 
energized to restart the feeding of secondary 
cards. The feeding of secondary cards will con 
tinue untill the last one of the same account num 
ber has passed brushes SB and another secondary 
card of higher number is sensed. In view of the 
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fact that the account number of the first of the 
Secondary and heading cards is still being re 
tained in the selector unit, the latter will take a 
low primary condition which will result in the 
restarting of the primary feed and energization of 
the magnet PRM. This will have no effect as 
there is no primary card in the eject station. 
This same thing would happen if all of the sets 
of heading cards are not required as might be 
the case, for instance, if three sets of heading 
cards were provided and there were only twenty 
three secondary cards calling for only two sets 
of heading cards. Usually, however, with the 
feeding of the next succeeding primary card, an 
equal condition will be reestablished in the selec 
tor unit with the result that magnet PRM will 
not be again reenergized. It is possible, however, 
that there might not be any detail cards corre 
sponding to the next succeeding primary cards 
and in which case such card would be rejected 
because then the selector unit would remain in 
the low primary condition until the next match 
is reached. 
After the counting of secondary cards is started, 

it will be seen that several conditions must be 
satisfied when the secondary cards of the same 
account number become exhausted. There are 
only two possible conditions when the last X 

5 punched heading card of a group comprising sev 
eral SetS passes the brushes PB2. In the event 
that there should be an insufficient number of 
heading cards as would be the case if say, only 
three sets of heading cards were provided and 
there were fifty-six detail cards, the excess detail 
cards will be rejected in consequence of a low 
secondary condition, exactly as if they were un 
matched because when the heading cards become 
exhausted, a new one of higher number will be 
fed into position to compare with the remaining 
detail cards. 

h. In Fig. 22h there is shown a plugging ar 
rangement which is useful for the preparation of 
cards for a gang punching operation needed in 
railroad accounting. Loaded railroad freight cars 
are often routed Over several different lines to 
their destination, making it necessary for reports 
to be prepared as a basis for demurrage charges 
for the use of the cars on the different lines and 
possibly division of the freight rates. A single 
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cardisrepared if not more than apredetermined 
number of roads must be traveled by the car and 
used as a master card for gang punching further 
Cards, if necessary, when there are nore than the 
predetermined number of roads to be traveled by . 
the car, 

In the present case, it will be assumed that a 
single card will be prepared when three roads or 
less are to be involved and that one additional 
card is to be made for each road in excess of 
three, thus if car No. 98.081 has to travel over 
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energiaed. Thus, during the third cycle of the 
machine neither of the relays RS, Rf which are 
the Only ones plugged for contro by americal 
relationship, can be energised with the result that 
the primary feedinaret will be energised through 
the closed contacts R B and another cycle will 
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seven railroads to reach its destination, a single 
card punched 98.081 will be made out for the first 
three roads and used to punch four more cards for 
the remainder. The number of roads involved in 
each car routing will be indicated on the master 
card by a number punched in say, column 54 
(Fig. 227). Blank cards will be placed in the 
secondary hopper and the master cards will be 
placed in the primary hopper on top of a finder 
card having the number '3' punched in column 
54 and also having an x hole. The X hole as 
shown by the plugging in Fig. 22h, arbitrarily 
appears in column 39 of the finder card. This 
finder card functions in the following manner to 
enter the value 3 into the secondary side of one 
order of the selector unit. 

During the second cycle of the machine, when 
the 'x' punched finder card passes the brush 
PB for column 39, the restoring magnet SR will 
be energized by a circuit as follows: Line wire 
Wil, magnet SR (Fig. 1c), the plug wire between 
plug sockets PS (Fig.227) and plug socketPS, 
contacts RA of primary class selector relay 
Rll, the plug wire between plug sockets PS 12 
PS24; contacts HSRA, CR, RB; to line wire 
W2. 

Insofar as the feeding of cards is concerned 
initially, a secondary card and a primary card 
will feed to the eject station. This will bring the 
finder card and the first blank card to the eject 
station in readiness for further operation by the 
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machine. During the passage of the finder card 
past brushes PB, the magnet SR is energized to 
reset the secondary side of the selector unit in 
consequence of closure of contacts RA as traced 
above. The magnets PR, PR3 will be energized 
to reset the primary side of the selector unit and 
the secondary primary side of the sequence unit. 
The first primary side of the sequence unit will be 
reset in consequence of the plug wire which is in 
serted in plug sockets PS24 and PS3. This will 
happen during the second cycle of the machine. 
Next the finder card passes the brushes PB2 

during the third cycle of the machine and the 
number '3' which is punched in such card in 
column 54 will be entered into both sides of the 
selector unit and also in the second primary side 
of the sequence unit. Since the secondary side 
of the selector unit will not be reset during future 
cycles, the number '3' will be retained therein 
throughout the remainder of the Operation of the 
machine. This will cause an equal condition to 
be created in the selector unit and will cause a 
high second primary condition to prevail in the 
sequence unit. 

During the third cycle the emitter a tries to 
energize magnet PM2 through the units counting 
relay but cannot close any circuits because there 
is no provision to do this, the emitter not being 
wired to the zero segment of the units count re 
lay. In any event, since this relay now stands 
at zero, the energization of magnet PM2 at this 
time would have no effect because the sector 874 
would reach zero at the time the magnet was 

50 

65 

take place to feed another primary card to the 
eject station past brushes PB2. 

or convenience this will be termed the first 
primary card to simplify explanation and, among 
other things will have a number punched in col 
unin 54 indicating the number of lines involved in 
the routing of a particular freight car. It will be 
assumed for the moment that this card has a "3' 
punched in column 54. The value '3' is entered 
into the primary side of the selector unit by en 
ergizing magnet SM2 and in the second primary 
side of the sequence unit by energizing magnet 
PM. This again sets up an equal condition in 
the selector unit and the low secondary condition 
again prevails in the sequence unit because the 
emitter is still unable to energize magnet PM2 in 
consequence of the fact that the condition of the 
units count relay has not been changed. Again, 
neither of the relays R2, R will be energised 
and the primary will feed for another cycle to 

the second primary card into the elect sta . 

If this card should be perforated '2' or “1,” 
the same events will occur because, while the 
selector unit takes a low primary setting, relay 
R2 can only be energized on a low secondary 
condition and the sequence unit still will assume 
a high second primary condition. Thus, when 
ever the number punched in the card is equal to 
or lower than the value which has been previously 
inserted in the selector unit under control of the 
Xpunched card, which number is also represent 
ed by the plugging of the tens counting relay, 
passes brushes PB2, the primary feed will con 
tinue for another cycle. 
Now let it be assumed that a primary card is 

sensed which has the value "5" perforated in 
column 54. After this card, there should be 
inserted two blank cards. When this card passes 
the brushes PB2, the value 5 will be entered in 
the primary side of the selector unit and in the 
second primary side of the sequence unit. This 
will cause a low secondary condition to occur in 
the selector unit but the high second primary 
condition will still prevail in the sequence unit. 
In this case, relays R29, R80 will be energized 
because these relays are both rendered responsive 
to a low secondary condition with the result that 
contacts R28A close and start counting in the 
tens relay by a circuit which is traced as follows: 
plug socket PS24, contacts R ARB, R32B, 
and relay R46R, to line wire W. The closure 
of contacts ROA causes a somewhat similar cir 
cuit to units count relay R45P. This starts the 
counting in the tens and units relays by circuits 
traced hereinbefore in reference to Fig. 22c. This 
is possible because the contacts designated CR, 
CR2, etc. operate continually and the magnets 
UCM, TCM can be pulsed notwithstanding the 
E. that neither feed mechanisms are in oper 
80 
Three "idle' machine cycles take place during 

which no feeding operations are performed but 
the units and tens relays are stepped to the value 
'3.' This enables a circuit to be established 
through the tens relay from plug sockets PS75 
to the coil of relay R2, thereby closing contacts 
R2A. Since no feeding operations have taken 

76 place, the comparing units remain in the posi 



2,445,636 
67 

tions determined by the numbers read into such 
units during the primary feeding cycle with the 
result that relay R29 is still energized and en 
ables a circuit to be established from plug socket 
PS24, through contacts R29A, RB, R32A to the 
secondary feed magnet SEM. This starts, the 
feeding of secondary cards. 

During each of the idle cycles, the emitter E 
reads a value from the units counting relay into 
the first primary side of the sequence unit. Thus, 
with a count of 1, the sequence unit becomes set 
at 1; with the count of 2, at 2, etc. However, the 
value 5 has been read into the secondary primary 
side so that this unit, at the time the equal con 
dition is created in the selector unit with the 
count of 3, still is in the low secondary condition. 
With each secondary card fed a unit is counted 

in the units counting relay but due to the open 
ing of contacts R.32B, the counting in the tens 
relay is stopped. When the count reaches 5, 
which will occur when two secondary cards have 
been fed, the sequence unit will attain the equal 
condition because magnet PM2 will be energized 
with the count of 5 through the units count relay, 
thereby causing the sequence unit to take an 
equal setting, energizing relay R. This opens 
contacts R3B and stops counting in the units 
relay, and the feeding of secondary cards. At 
the same time, through closure of contacts R3A, 
the feeding of primary cards restarts. 
The restarting of the primary feed not only 

causes the magnets PR, PR3 to be automati 
cally energized along with magnet PR2, but also 
causes the restoration of the counting relays. 
The value 3, however, is retained on the second 
ary side of the selector unit. The sequence unit 
will be restored and take a new reading. On the 
second primary side thereof from the next pri 
mary card and this same reading will be entered 
in the primary side of the selector unit. The 
subsequent operation of the machine will be de 
pendent on the satisfying of either or one of the 
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and in the first primary side of the sequence unit. 
Also the number in the secondary primary card 
is entered in the second primary side of the se 
quence unit. Assuming there are no duplicates 
of the first primary card, the sequence unit as 
sumes high second primary condition. Emitter E 
tries to enter a number in the secondary side of 
the selector unit through the units and tens relays 
but cannot because they are at zero. Relay R28 
is energized and the closure of contacts R28A 
starts feeding secondary cards by closing a circuit 
to magnet SFM through the contacts R30B. 
Relay RO is also energized during the next sec 
ondary feed cycle and, by closing its contacts 
ROA, causes energization of magnet SRM2. 
However, the first secondary card is thereby de 
posited in pocket MS for reasons made clear here 
inafter. Counting also starts by the closure of 
the contacts R47C controlled by card lever con 
tacts PCL2 thus the first secondary card is counted 
1, the Second 2, etc., and they are deposited in 
pocket SP. 
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three conditions discussed above, that is, whether . 
the number representing the routing of the car 
is equal to, less than, or greater than 3. When 
the last primary card is fed, the primary feed 
mechanism will stop and the necessary number 
of secondary cards will be inserted in the same 
general way as explained hereinbefore in describ 
ing the run-out conditions, relay R28 being ener 
gized to close the contacts 28A to continue Sec 
ondary feeding and magnet SRM is energized 
at the same time to cause the surplus secondary 
cards to run into the pocket, SRJ. 

i. The machine can be used for the purpose of 
verifying consecutive numbering of cards, insert 
ing one blank card for each duplicate number or 
missing number and selecting all but the last of 
a group of identically numbered cards. The 
plugging for this operation is shown in Fig. 22, 
using the selector unit for the number checking 
part of the operation and the sequence unit for 
detecting duplicates. Blank cards are placed in 
the secondary hopper and the file cards in the 
primary hopper. The latter is supposed to have 
a single card for every control number between 
the first and last cards and no duplicates. . How 
ever, numbers may be missing, duplicated, or not 
in order due to errors in fling the cards. 
The run-in cycles are the same as for a merging 

operation, a primary and a secondary card feed 
ing to the eject station during the third and 
second cycles respectively. During the third 
cycle the number on the first primary card is 
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Nearing the fourth cycle of the machine, the 
units relay steps to and subsequently the emitter 
E enters this value in the secondary side of the 
Selector unit for comparison with the number 
already entered in the primary side from the first 
primary card which is still at the eject station. 
. This action is repeated, the number in the 
selector unit increasing by one with each sec 
ondary feed cycle until the numbers agree. Since 
Only two orders of the control number are used 
for the checking Operation, not more than 99 sec 
Ondary cards will be fed before the units and tens 
counting relays equal the number on the first 
primary card. If the first card happened to be 
numbered 9756, secondary cards will be fed until 
56 has been entered in the counting relays and 
transferred to the secondary side of the selection 
unit. . This means that 56 secondary cards will 
be fed. The first will be deposited in pocket MS 
because the circuit for relay RO must be made 
through contacts SC which will not close until 
the secondary card has already started under 
blades 806, 307. 
When the selection unit has 56 read into the 

secondary side thereof, relay R28 is not reener 
gized to continue feeding of secondary cards, but 
magnet PFM is energized to restart feeding pri 
mary cards. The counting also continues and a 
unit is added for each primary card to keep the 
amount. in the COunting relays. The cards foll 
lowing 9756 should be 9757, 9758, 9759, etc. and 

is followed by 9758. 

if this is true, the equal condition in the selector 
unit will be present during the primary feed cycles 
in which these cards feed to the eject station. 
This magnet PFM is repeatedly impulsed. When 
card No. 9800 is reached, no numbers will be read 
on either side of the selector unit thereby con 
tinuing the equal condition which maintains the 
feeding of primary cards, 

Four types of error may exist, namely; (1) one 
or more cards may be missing at one place; (2) a 
low card may be misplaced behind one of higher 
number; (3) a high card may appear between 
two cards which are consecutive in number but 
lower in number; and (4) there may be two or 
more cards with the same number, 
Condition 1 would be present if card No. 9756 

When this happens the 
counting relays will reach 97.57 when card 9758 
feeds to eject. This causes the low secondary 
condition in the selector unit which starts feed 
ing of secondary cards. One more unit will be 

entered into the primary side of the selector unit 75 counted with the feeding of the secondary card 



to bring the counting relays to 58. 
start feeding of primary cards to 
9758. Magnet SRM2 will not be energed for 
the reason explained above and the blank card 
will follow card 9756 into pocket M.S. Card 9758 
will fall on top of the blank card. . 

It may happen, however, that card 958 is miss 
ing also in which case the secondary feed con 
tinues but magnet SRM2 will be energized since 
commutator SC3 will now be turning whereby the 
second blank card will be deposited in pocket SP. 
Thus when a whole group of cards is missing only 
one blank card is inserted to mark the gap. 
Condition 2 will be present if card 9756 is fol 

lowed by card 9754. When the latter feeds to the 
eject station, 54 will be entered in the primary 
side and 57 in the secondary side of the selector 
unit thereby producing the low primary condition. 
Relay R32 will be energized opening contacts 
R2B to stop counting. The relays R, R will 
be energized to cause restoration of the unitas and 
tens relays. The starting sequence must now be 
repeated to bring the counting relays to 54 ber 
cause no impulses have been delivered to magnets 
sEM., PFM during the cycle in which card 954 
feeds to the eject station. The emitter E, the 

i cams operating the contacts CR and the con 
paring units are still operative, consequently 64 
will remain in the primary side of the selector 
unit, but nothing will be entered in the secondary 
side which will be cleared by an impulse to mag 
net SR from plug socket P824 caused by contacts 
CR. This recreates the low secondary condition, 
reenergizing relay R28, deemergizing relay R2, 
restarting feeding of secondary cards, and pre 
paring a circuit from magnet SRM2. 
A secondary card will now be fed to pocket MS 

followed by 53 cards to pocket SP before the 
counting relays reach 54 to restore feeding of 
primary cards to bring the next primary card to 
the eject station. 

Theoretically the condition of the file after 
card 9754 indicates cards 9755, 9756 are missing 
although they actually precede card 9754. Howa 
ever, the machine has "forgotten' tens and pro 
ceeds to operate, as for condition ito feed a blank 
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card between cards 9754, and 975 and count to 
57 before feeding the latter. 

If card 9756 is followed by cards 959, 975, 
9758 condition 3 will exist when 959 is fed to the 
eject station and 59 is compared with 57. First 
the machine will function as for condition 1 to 
insert a blank card, count to 59, and eject card 
g759. Next the machine feeds card 9757 and 
counts 60 thereby again recreating a low primary 
condition. The operation of the machine will be 
the same as above for condition 2, that is, the 
feeding of cards will stop, the counting relays 
restored, counting will be resumed until 5 is 
reached, to release the card 9757, and a blank 
card will be fed ahead of this card. . . . 
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If card 956 is duplicated, an equal condition 
will be recreated in the sequence unit when the 
first of the two cards reaches the eject station. 
This energizes relay R29, RO closing contacts 
ROAto energize magnet PFM and closing con 
tacts R2A to transfer the counting impulse to 
magnet sFM. Magnet PRM will also be ener 
gized. As a result counting will stop owing to 
the opening of contacts R29B, a blank card will 
be fed, and the first of the two duplicate cards 
will be deposited in pocket FRJ. The second 
duplicate card 9756 will be fed to the eject station 
and usually will be followed by card 95 restor 

ascending sequence. 
deenergised to restart 

pt feeding of secondary 
unit renans in ecual con 

cycles in which cards 
continue feeding of 

97.57 reaches and passes 
the elect station. The counting relays count to 
57 when card 957 moves into the eject station to 

958 to be fed to the eject station. 

hen the last primary card leaves brushes PB2 
cause, all remaining blank cards to be fed to 

pocket SRJ. The blank cards deposited in pock 
may be removed from time to time 
keep hopper SE supplied. . 

Section 6-Rat-out controls 

When operations are performed which involve 
the use of both feed mechanisms, it is desirable 
that the last cards on both sides of the machine 
be properly treated, particularly operations like 
matching or merging with selection of primary 
or secondary cards. General conditions of stop 
page, insofar as the effect of the hopper contacts 
and card lever contacts on relay RP, RTB are 
concerned, have been discussed in section 1. But 
the selection and selective feeding of the last 
cards depends on the condition of the basic setup 
switches or selector relays R2 to R2 which in 
turn depend on the conditions in the sequence 
and selector units, he last few cards can always 
be removed from the machine after contacts 
PEC, SEC have stopped the machine by using 
therun-outkeyROK. 

ni a merging operation the cards should always 
occur in ascending sequence. When the last card 
passes brushes PB, the card lever contacts RCI 
will open and relay R will be deenergized at 
236, after the last card has started toward 
brushes PB2. The opening of contacts RTB 
would prevent circuits through the brushes PB 
causing zeros to be entered in the second primary 
side of the sequence unit, Since a number would 
be read into the first primary side from brushes 
PB2, the sequence unit would take a low second 
primary condition whereas in the normal opera 
tion of the machine an equal or high second pri 
mary condition would prevail. Also when the last 
primary card has been elected the primary side 
would tend to take zero settings creating a low 
primary condition in the selecting unit. The 
remaining secondary cards would obviously be 
unnatched cards which should be selected when 
the machine is conditioned for selecting un 
matched secondary cards. But a low secondary 
or equal condition is necessary for selecting un 
matched or equal secondary cards. The same 
situation would be true if the last secondary card 
is ejected and primary cards remain, a low sec 
ondary condition being created in the selector 
unit where an equal or low primary condition 
should be present. 

In order to force the comparing units to take 
the proper positions provision is made for caus 
ing them to operate as if a mythical higher num 
bered card had been fed. This means consists of 
relay contacts RAB, REB, RSC, R2B, RE and 
commutators PC, SC. 
When the last primary card leaves hopper Pt 

the machine will stop feeding cards and the oper 
ator must press and hold down run-out key ROK 
to continue the feeding of cards. Contacts RB 
close but have no immediate effect since primary 

ing the high second primary condition in the 75 card and secondary card lever relays RT, RE are 
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still energized holding contacts RE, R6B Open. 
The card lever contacts PCL open when at 198 
of the cycle when the last card passes brushes 
PBI allowing contacts RTE to close. Since con 
tacts CR3 are open at this time, magnets PM . 
cannot be energized. During the next card cycle 
the last primary card passes brushes PB2 and 
the number therein is entered in the two compar 
ing units in the usual way. Since contacts RTE 
are now closed, the closure of contacts PC at 
'9" (355° to 15°) causes all the plugged magnets 
PM to be energized stopping all sectors 3 S of 
the sequence unit at '9.' The effect is the same 
as if a card numbered 9999---- had been the last 
primary card and the sequence unit will take the 
high second primary condition. 
Similarly, magnets PM2, SM2 will be energized 

at '9' when the last primary card is ejected and 
contacts R6B close due to the opening of contacts 
PCL2. This produces a low secondary condition 
which will cause the selection of the remaining 
secondary cards. The primary feed mechanism 
stops after contacts PC2 open and, since reset 
ting of the primary side of the selector unit is 
dependent on feeding a primary card for another 
cycle, the nines are retained in the primary side 
of the selector unit until the end of the run. 
These nines will be automatically cleared by the 
action of relay R? 9 the next time the machine 
is started by means of the start key. 
When the secondary cards run out first, con 

tacts SCL open as the last card moves to the 
eject station, causing contacts R6A to open. 
Since contacts RB are now closed because the 
secondary hopper is empty, commutator SC will 
close circuits to all plugged magnets SM at “9” 
and cause sectors 33 to stop at '9." This creates 
a low primary condition which is maintained un 
til the end of the run and Causes the selection of 
the remaining primary cards. 
When either hopper becomes exhausted and 

the run is to be terminated, the operator removes 
the remaining cards if any, from the other hop 
per and runs out those in course of feed by means 
of the run-out key ROK. There will always be 
at east two cards in both feeds and possibly three 
on the primary side, depending on whether or 
not a primary card is at the eject station. 
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The feed interlock switch must be put in the 
"on' position by inserting a double plug in plug 
sockets PS3, PS4 when both feeds are to be 
used for operations like merging With selection of 
unmatched primary and/or secondary cards. Ini 
tially, the insertion of the plug causes relay R20 
to be pulsed once per cycle by Contacts CR8. As 
soon as cards fill the feed mechanisms up to the 
eject station, and card lever relays R8, R2, R4 
become energized, the relay R20 is deemergized 
opening contacts R20A, R20B and closing con 
tacts R2OE. This conditions the selector unit for: 
selective energization of relays R22, R23, R24 and 
any relays or magnets plugged to the plug sockets 
PS3, PS38, PS39, 
There is a possibility that the last card on either 

side of the machine may actually bear the num 
ber 9999----. In this case such a card obvious 
ly is an unmatched card or it would have been 
fed with the corresponding cards on the other 
side of the machine. But such a card will create 
an equal condition in the selection unit because 
nines will be entered on both sides of this unit. 
When either side of the machine runs out of 
cards either contacts RC will be closed (second 
ary feed exhausted first) or contacts R2D, Rf4C 
will be closed (primary feed exhausted first). Re 
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lay R2O is thereby energized and the equal im 
pulse to relay R23 will be emitted to both relays 
R22, R24 and plug sockets PS3, PS39. This re 
sults in the selection of any unmatched last cards 
which happen to be numbered 9999----. 
The various hopper and card lever relay con 

tacts which control the feed magnets, eject mag 
net, restoring magnets, and interlock relay are so 
disposed in the circuits, and the holding circuits 
for these relays are so designed, that the proper 
feeding of cards is assured during the final op 
erating cycles of each run. For example, contacts 
SHC open when the secondary hopper is emptied . 
but contacts SCL, R9B make it possible to ener 
gize magnet SFM to continue feeding of second 
ary cards. Next contacts SCL open at '6' in the 
cycle while the last secondary card is passing 
brushes SB but relay R9 holds the contacts R9B 
closed until the last secondary card is started 
from the eject station even when a primary card 
must first be fed. Similarly, contacts PCI, R2A, 
Rf4A, R2A ensure feed impulses for magnet 
PFM and relay HSR3 when the primary runs out 
of cards. Furthermore, contacts R2E, R3A, 
R4A ensure impulses for magnet SFM when 
starting and when running out the last secondary 
card after the last primary card has been 
ejected. 

In starting the machine, contacts R. 9B, R9D 
close and energize restoring relays R39, R40 to 
cause the energization of the restoring magnets 
URM, TRM. This resets the counting relays to 
Zero before cards can feed past the brushes. Con 
tacts R200 open after the card lever contacts 
have closed and prevent run-out circuits for the 
counting unit from being accidentally established. 
While there has been shown and described and 

pointed out the fundamental novel features of 
the invention as applied to a single embodiment, 
it will be understood that various omissions and 
substitutions and changes in the form and details 
of the device illustrated and in its operation may 
be made by those skilled in the art without de 
parting from the spirit of the invention. It is the 
intention therefore to be limited only as indicated 
by the scope of the following claims. 
What is claimedis: 
1. In a machine of the class described, a plu 

rality of means to feed separate successions of 
records, a record counting device, means to place 
the record feeding mechanisms under selective 
Control of the record counting device for auto 
matic selection in rotation, and means to condi 
tion the . counting device to predetermine the 
number of records in each succession fed by each 
of said feeding mechanisms. 

2. In a machine of the class described, a record 
feeding mechanism, means settable to cause a 
variable number of operations of the feeding 
mechanism in a continuous succession, a second 
record feeding mechanism, a record counting de 
vice for the second feeding mechanism, means 
controlled by the counting device for causing a 
predetermined number of feeding operations of 
Sald SeeOnd feeding mechanism between succes 
sions of operations of the first feed mechanism, 
and for alternately selecting the feeding mech 
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anisms for Operation. 
3. In a machine of the class described, two 

record feeding mechanisms, a record counting de 
vice, means controlled by said device for selec 
tively causing said mechanisms to operate alter 
nately, and means to at will preset said device to 
vary the number of records fed by any one or 
both of the feeding mechanisms. 
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4. In a machine of the class described, two 
record feed mechanisms, means to count rec 
ords settable to predetermine the number of rec 
ords in a succession fed by each feed mechanism 
and means controlled by said Counting means for 
selectively controlling the two feed mechanisms 
to cause a succession fed by one feeding mecha 
nism to follow a succession fed by the other feed 
ing mechanism. 

5. In a machine of the class described, a plu 
rality of record feeding means, a record counting 
device with means to predetermine at will the 
number of records to be fed by any feed mech 
anism, and means controlled by the counting 
device for causing the feed mechanisms to oper 
ate successively to feed alternate successions of 
counted groups. 

6. In a machine of the class described, two rec 
ord feeding mechanisms, each for feeding a suc 
cession of records, a record counting device, man 
ual means to preset the counting device to count 
a predetermined number of records for each suc 
cession fed by each feed mechanism, means con 
trolled by said device for selectively controlling 
the feed mechanisms to cause them to alternate 
in feeding Successions of records, and means to 
automatically reset the counting device after the 
required number of records have been fed. 

7. In a machine of the class described, two con 
verging feed mechanisms, a common receptacle 
for receiving the records fed by said mechanisms, 
a record counting device, and means controlled 
by the counting device for causing each of the 
feed mechanisms to operate successively a prede 
termined number of times in advance of the other 
to deposit succession Comprising a predetermined 
number of records in Said pocket ahead of each 
succession of records fed by the other feeding 
mechanism. 

8. In a machine of the class described, two con 
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verging record feeding mechanisms, a common 
receptacle for receiving the records fed by said 
mechanisms, a record Counting device, means to 
predetermine the number of records fed by each 
feeding mechanism, means controlled by the 
counting device for rendering the feeding mech 
anisms alternately operative, each a predeter 

- mined number of times, according to the prede 
termining means whereby to feed alternating suc 
cessions of records, and means to automatically 
reset the counting device after the each feeding 
means has operated the required number of times. 

9. In a machine of the class described, two con 
verging record feeding mechanisms, means to re 
ceive the records from both feeding mechanisms, 
a record counting device having two sections, 
means to condition the sections to separately 
count the records fed by each feeding mech 
anism, means to predetermine the number of 
records counted by each section, and means ren 
dered operative by each section associated with 
a feeding mechanism to start the other feeding 
mechanism after the required number of records 
have been fed. 

10. In a machine of the class described, a plu 
rality of record feeding mechanisms, manually 
settable means to limit the number of records 
fed by each feeding mechanism to any one of a 
predetermined number of quantities, and means 
controlled by the limiting means for preventing 
operation of more than one feeding mechanism 
at a time. 

11. In a machine of the class described, two rec 
ord feeding mechanisms for feeding two separate 
batches of records, means to select one of said 
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mechanisms for operation; and means to count 
the number of records in a succession fed by a 
Selected feeding mechanism and operative when 
a predetermined number of records have been fed 
by the selected feeding mechanism, to actuate the 
selecting means to cause the other feeding mech 
anism to operate to feed a succession of records, 
said counting means having means presettable 
at will to determine the number of records count 
ed and fed by each feeding mechanism selected 
for Operation, , 

12. In a machine of the class described, two 
record feeding mechanisms, each for feeding a 
separate batch of records; means to count the 
number of records fed by one feeding mechanism, 
means to count the number of records fed by the 
other feeding mechanism, and means controlled 
by counting means to alternately select the feed 
ing mechanisms and the counting means therefor 
for Operation to feed and count groups of records 
alternately. 

13. In a machine of the class described, two 
record feeding mechanisms, each for feeding a 
separate batch of records; means to count the 
number of records fed by one feeding mecha 
nism, means to count the number of records fed 
by the other feeding mechanism, means con 
trolled by counting means to alternately select 
the feeding mechanisms and counting means 
therefor for operation to feed and count groups 
of records, alternately, and means to preset each 
Counting device to predetermine the number of 
records to be fed by the associated feeding mech 
anisms. 

14. In a machine of the class described, a plu 
rality of record feeding mechanisms each for 
feeding a separate batch of records, a plurality 
of counting devices each associated with one of 
said feeding mechanisms for determining the 
number of records to be fed by said feeding mech 
anisms, and selecting means controlled by said 
counting devices for causing the record feeding 
mechanisms and the associated counting devices 
to be operative in rotation. 

15. In a machine of the class described, a plu 
rality of record feeding mechanisms, each for 
feeding a separate batch of records; a plurality 
of counting devices, each associated with one of 
said feeding mechanisms for determining the 
number of records to be fed by said feeding mech 
anisms; selecting means controlled by said count 
ing devices for causing the record feeding mech 
anisms and the associated counting devices to be 
operative in rotation, and means to preset each 
Counting device to determine the number of rec 
ords counted and fed by the associated feeding 
mechanism. 

16. In a machine of the class described, a plu 
rality of record feeding mechanisms for feeding 
to a common destination a plurality of separate 
batches of records; a record Counting device hav 
ing a plurality of sections, means to condition 
the sections to separately Count the records fed 
by each feeding mechanism, and means to preset 
each section of the Counting means to enable 
different numbers of records to be counted by 
the different sections, and operative to limit the 
number of records fed by each feeding means; 
and selective means controlled by the counting 
device for limiting operation of the feeding means 
to one at a time and operative when a prede 
termined number of records have been fed, to 
stop said feeding mechanism and select another 
feeding mechanism for operation. 

17. In a machine of the class described, two 
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record fed mechanisms, each for feeding a suc 
cession of records to a path common to both feeds". 
ing mechanisms; a 'plurality: of counting: devices. 
each associated with a records feeding: he 
nism, means to preset the counting:devic 
render each record feeding mechanism opera 
to feed a succession comprising a predetermine 
number of records to the common path, and " ??? ?? "... ?. ???? - 
means controlled by the counting devices for magnets which, circuits fer 
causing one of the two feeding mechanisms to 0 the feeding mechanisms . 
be selected for operation after the other feeding as the section of the counting devic ; ...' 
mechanism has fed the requisite number of rec- with the feeding mechanism continues to be short 
ords to the common path. - of reaching the predetermined number, and 0. 

18. In a machine of the class described, two erative to open the circuit to the selected feeding. 
converging record feeding mechanisms, a com- is mechanism when the said feeding mechanism 
mon receptacle for receiving the records fed by has fed a succession of records corresponding to 
said mechanisms, a record counting device and the predetermined number. 
means controlled by the counting device for calls- 22. In a machine of the class described, a plu 
ing first one and then the other of the feeding rality of record feeding mechanisms for feeding 
mechanisms to operate a predetermined number 20 records to a common path, means for selecting 
of times to deposit alternate successions of rec- the feeding mechanisms for operation one at a 
ords in said common receptacle, each succession time, and a record counting device having a sec 
having a predetermined number of records; and tion for each feeding mechanism for counting the 
means to reset the counting device and cause an number of records to be fed by said feeding mech 
operation of one feeding mechanism after the is anism, said recording counting device controlling 
required number of records have been fed by the said selecting means to cause the record feeding 
other feeding mechanism. mechanisms to operate in rotation each a plu 

19. In a machine of the class described, a plu- rality of times, said counting device having means 
rality of record feeding mechanisms each having for presetting each section of said device to vary 
a magnet for causing operation of the feeding so the number of records in a succession fed by each 
mechanism, said feeding mechanisms feeding feeding mechanism. 
records to a common path; circuits for said mag- 23. In a machine of the class described, the 
nets, a selection relay for selecting said circuits combination of two record feeding mechanisms 
one at a time; record counting means, including for feeding to a common destination two separate 
a stepping relay associated with each feeding ss sets of records, each feeding means including a 
mechanism and having means to advance said selectable device for rendering the feeding means 
relay one step for each record fed by the asso- active; and control means for alternately select 
ciated feeding mechanism, and means controlled ing said devices, including two separate preset 
by the stepping relays. to close circuits to the table means; each for determining the number 
selecting relay after each feeding mechanism has 40 of records fed by a particular feeding means, and 
fed a predetermined number of records to thereby alternatively operative to cause a predetermined 

closing means; means t 

select another feed mechanism for operation. number of records to be fed in a continuous suc 
20. In a machine of the class described, two cession by one feeding means and a predeter 

record feeding mechanisms for feeding SucceS- mined number of records to be fed by the other 
sions of records to a common path, each feeding 45 feeding means alternately. 
mechanism including a magnet for causing oper- 24. In a machine of the class described, the 
ation of the feeding mechanism; a selection relay combination of a plurality of record feeding 
operative to select one or the other of Said mag- means for feeding to a common destination a 
nets, means to close circuits to said magnets plurality of separate sets of records, each feeding 
through said relay according to which of said 50 means including a selectable device for rendering 
magnets is selected by said relay; a record count- such feeding means operative; and control means 
ing device having two sections, each section asso- for selecting said devices alternately, said control 
ciated with one of the feeding mechanisms and means including a plurality of separate preset 
including circuit closing means rendered Opera- table means each associated with a feeding means 
tive when any section has counted a predeter- 55 for predetermining the number of records to be 
mined number of records; means controlled by fed by such feeding means, said control means 
the circuit closing means of one of said sections, being operative to select one of said devices and 
when the associated feeding means has fed and maintain the feeding means in Operation con 
counted the number of records predetermined by tinuously to feed a group of records before select 
said section, to energize the selection relay to 60 ing another device, said control means causing 
cause the other feeding magnet to be energized said feeding means to operate in rotation to feed 
and the magnet of the operative feeding mech- successive groups of records, each group contain 
anism deemergized, and means controlled by the ing a number of records determined by one of the 
circuit closing means of the second relay for predetermining means, 
causing the selection relay to select the first 65 25. In a machine of the class described, a plu 
feeding mechanism after the second feeding rality of record feeding mechanisms, meanse for 
mechanism has counted and fed a predetermined Selecting the feeding mechanisms for operation 
number of records. in rotation; and a counting device for selectively 

21. In a machine of the class described, a plu- counting records fed by each of the feeding mech 
rality of record feeding mechanisms for feeding 70 anisms, said counting device comprising a plu 
to a common destination a plurality of separate rality of separate counting sections, each section 
batches of records, each feeding mechanism in- being associated with a feeding mechanism and 
cluding a magnet for rendering the feeding mech- including means to predetermine the number of 
anism operative; a record counting device having records to be fed by the associated feeding mech 
a plurality of sections, each section having circuit 75 anism, said counting means controlling the select 
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ing means to cause a different feeding mechanism 
to be selected for operation after each operative 
feeding mechanism has fed the number of records 
predetermined by the corresponding Section of 
the counting device. 

26. In a machine of the class described, a plu 
rality of record feeding mechanisms; a counting 
device for separately counting records fed by the 
feeding mechanisms, said counting device having 
a plurality of separate sections each section asso 
ciated with one of the feeding mechanisms and 
including means to preset the counting device to 
limit the number of records fed by the related 
feeding mechanism; and means for selecting the 
feeding mechanisms for operation in rotation one 
at a time and rendered Operative, When each 
feeding mechanism has fed the number of records 
predetermined by presetting the counting device, 
to select a different feeding mechanism for 
operation. 

27. In a machine of the class described; two 
record feeding mechanisms, each for feeding a 
succession of records; a record counting device, 
variably settable means to set the counting device 
to determine the number of records in each suc 
cession fed by each feeding mechanism, said 
variably settable means being settable to two 
numbers, one for each feeding mechanism, to 

78 
designate the number of records in each succes 
sion fed by the associated feeding mechanisms; 
and means to place both feeding mechanisms 
under selective control of the counting device. 
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