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l 15 Claims.

This invention relates to feeding apparatus of
the kind employed to feed a plurality of sheets,
cards or the like simultaneously to printing, cal-
culating and similar machines. i

It iIs ofttimes desirable %o feed two related
sheeats, cards or the like simultansously through
a mechanism which performs operations on or
under contrel of such sheets, cards or the like
that are hereinafter sometimes referred to as
articles. In many such instances it is necessary
that a predetermined relation be maimtained be-
tween two such simultaneously fed articles and
to enable this to be realized in & novel and effi~
cient manner is the primary object of this.in-
vention. .

Oune instance where 3 predetermined rels-
tion is to be maintained hetween simultaneously
fed articles is disclosed in Goilwitzer Patent No.
2,296,277, In the apparatus ;o which this pat-
ent pertains printing devices bearing coded in-
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dicia are passed sequentially throygh s printing -

Jmachine in timed relation with periorated cards
which also bear coded indicia and brinting and
caleulating operations are performed cn or un-
der control of such devices and cards. . In this
machine, each printing devies corresponds tc a
particular card, the data borne by the two being
_ related so that it is important $hat the corre-
sponding printing device and card pass throush

the machine in a predetermined relation, for :

ctherwise the data borne by the printing device
does not have proper relation with that borne by
the card, and vice versa, and since the data re-
‘spectively horne by the two, in the aforesaid

machine, are to be printed on 2 common shest, 25

it is important that the corresponding printing
device and card pass through the machine to-
gether, for otherwise related daga will not be
printed on a particular sheet.

As described in the aforesaid patent, the print-
ing -machine therein disclosed is equipped with
sensing means for, as it -is called, reading data,
respectively borne in coded representations there-
of by the printing device and the card. The
machine Is also equipped with comparing means
so-that the relationship of a particular card to
a particular printing device, and vice versa, is
automatically ascertained. As long as proper-
Iy related printing devices and cards are fed
simultaneously through the aforesaid sensing
means, the machine continues to funchion,
When, however, the data borne by 3 particulay
printing device and card moved into association
with the aforesaid sensing mesns do not corre~

spond, operation of the machine is gutomsatically

o
o
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interrupted. TIn such circumstances the intended
operation of the machine cannct be resumed until
g related card and printing device are associated
with the aforesaid sensing means. A machine of
the -character disclosed in the aforesaid ‘Goll-
witzer patent, as well as other machines where-
in a comparing operation somewhat like that de-
scribed above is effected, customarily operates at
high speed so that an interruption in the opera-
tion of the machine cceasioned as aforesaid ma-
terially interferes with the intended produc-
tion of the machine.

It has been found in machines of the aforesaid
character that the failure to feed properly related
articles is frequently due to displacement in one
or the other of the two sequences of articles of a
single article. Of course, when this oceurs the
entire series is out of step with respect to ‘the
other series, and it is thevefore another important
object of this invention to enable a machine of
the aforesaid character to remain in continuous
cperation, notwithstanding the improper posi-
tioning in cne or the other of the two series of
articles of a particular article, and an ancillary

‘object is to enable comtinuous operation of 4 ma-

chine of the aforesaid character to be intended
even when an article is improperly positioned in
one or the other of two series cf articles intended
to be advanced in such a manner that related
devices in fhe two series will advance simultane-
ously and in predetermined relation one with the
other. .

A further object of this invention is to eject
from ene cr the other of the two series of articles
heing advanced simultaneously, as aforesaid,
one or the other of two articles in each of the
two series when there is not a predetermined
relation between two particular articles in the re-
spective series. :

Still another ohiect is to so arrange a sensing
arrangement of the nature included in the ma-
chine disclosed in the aforesaid Gollwitzer pat-

“ent that the sensing operation may not only be

_effected upon two purportedly corresponding
§ articles in each of the two series, but also upon -

other articles in the two series, pbarticularly when
two articles in a particular series do not have

“the desired predetermined relation therebetween

‘or are out of phase cne with the other.

507

A yet further object is to first effect g sensing

. operation betwesn purportedly related articles

in ‘two series thereof passing into or to 4 ma-
chine and to thereafter, when necessary, com-
pare one article in one series with an article in
the other series immediately pehind . the pur-
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portedly correspending article in the other series
and to subseguently, if necessary, eifect com-
parison befween the purportedly related article
in one series with the article in the other series
immediately behind the purportedly correspond-~
ing article in such other series, and an object
ancillary to the foregoing is to eject from one or
the other or both of such series the article of a
purportedly related pair which is not related o
the other article of the psir in a predetermined
manner.

A still further object of my invention is to sense
separate series of related articles in various
phases and to eliminate selected articles from
another of said series in order to bring said re-
spective series into proper phase, so that matched
or complementary articles in the respective se-
ries may be fed substantially simultaneously to
mechanism wherein use is made of the matched
or complementary aspects of such articles.

Other and further objects of the present in-
vention will be apparent from the following de-
seription and claims and are illustrated in the
accompanying drawings which, by way of illus-
tration, shows preferred embodiments of the
present invention and the principles thereof and
what I now consider to be the best mode in which
T have contemplated applying these principles.
Other embodiments of the invention embodying
the same or equivalent prineciples may be used
and structural changes may be made as desived
by those skilled in the art without departing from
the present invention and the purview of the
appended claims.

In the drawings:

Tig. 1 is a plan view of an apparatus embody-
ing my invention, certain elements being shown
diagrammatically;

Tig. 2 is a verkical sectional view taken sub-
stantially on the line 2--2, Fig. 1;

Tig. 3 is a vertical sectional view taken sub-
stantially along the line 3—3, Fig. 2;

Fig. 4 is an electrical wiring diagram showing
ing certain mechanical parts somewhat diagram-
matically:;

Pig. 5 is a continuation of Fig. 4, the top part
of Fig. 5 being joined to the bottom of Fig. 4; .

Tig. 6 is a detail sectional view showing the
mechanical arrangement of certain elements in-

dicated in the wiring diagram of Fig. 4 and taken ;

substantially along the line 6—8, Fig. 7;

Fig. 7 is a plan view of the commutator mech-~
anism which is partly shown in Fig. 6;

Fig. 8 is a detail view, considerably enlarged,
showing certain mechanism which is indicated
diagrammatically in Fig. 1, this view being taken
substantially along the line 8—8, Fig. 1;

Fig, 9 is a plan view of certain sensing mech-
anism that is indicated only diagrammatically in
Migs. 1 and 2; and

Fig. 10 is a vertical sectional view, taken sub-
stantially on the line {9—{0, Fig. 9, of such sens-
ing mechanism.

Before proceeding with a detailed description
of the specific mechanism which embodies my
invention, & brief discussion of the problem in-
volved and the principles upon which its solubion
may be based may be given, after which the de-
tailed description may be more readily appre-
hended.

Referring to Fig. 1 there are shown a pair of
side frames 56L and 59R which support respec-
tively two parallel tables along which series of
related articles may be passed in sequence. For
purposes of illustration, the articles may be con~
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sidered to be perforated cards bearing comple-
mentary indicia in pairs so that in order fo uti-
lize the indicia, or to interpret and apply data
represented by such indicia, it is essential that re-
lated pairs of articles, such as ecards, be moved
to their respective and effective positions either
simultaneously or in some cther specific and pre-
determined timed relation. Thus each pair of
articles, one from each series, are to ke passed
along a path of travel to mechanism which reads
out the indicia on each and combines such in-
dicia to perform some indicated function. For
example, one of the cards or articles may carry
indicia to control the setting up of recording or
printing elements for recording a narae, address
and other data pertaining to an individual. The
complementary card or article may hear data, for
example, to show a sum of money or other nu-~
merical data to be charged or credited to the in-
dividuzl whose name is carrisd by the first card
mentioned.

Obviously, if two related cards are nct properly
phased, certain data properly chargeable or cred-
itable to one individual might bhe charged or
credited to another. Means must ke provided,
therefore, for ascertaining, hefore data is read
out, that the two cards or other articles are
properly related. In the apparafus mentioned
above as being disclosed in the aforesaid Goll~
witzer Patent No. 2,208,277, both members are
provided, in code, with an identical account num-
her and both are sensed to insure that they are
properly matched. If not properly matched the
entire machine is stopped until the series of ar-
ticles are rearrangsd to be fed in proper sequence
and phase.

Consider the two magazines 54L and §IR, Fig.
1, as containing series of related cards, supposed-
1y arranged in the same order so that as a first
card A is fed from magazine 51%;, a comple-
mentary or related eard A’ will be fed from maga-
zine BIR. These cards will be fed step by step
through several consecutive positions, as will
hereinafter be more fully described. Folicwing,
a card b from the first magazine or stack should
be matched by a complementary card b’ from
the second, and subsequent pairse, ¢’; 4, 87; ¢, 8%
and so on should ke fed in the same phase re-
lationship. If the cards are all fed in proper
order, each matched pair will perform its proper
funetion. The units of each pair need not nec-
essarily be advanced simultaneously, it being ob-
vious that only a definite phase relationship is
required. However, for simplicity in explaining
the operation, it will be assumed, except where
otherwise noted, that complementary cards, or
cards forming a matched pair, are fed substan-
tially simulfaneously.

In the machine described in the aforesaid pat-

o ent, the displacement of a single unit, such as a

card, in either magazine, causes the machine to
be shut down, as has been mentioned above. It
very frequently happens that two cards are inter-
changed, or one card or printing device is inad-
vertently cmitted from a stack, or one is inten-
tionally withdrawn without removing its related
or complementary article from the other stack.
Under any of these conditions, the machine would
shut down automatically, and remain inactive
until an attendant can find and remedy the
cause, although it is obvious that, at most, the
bulk of the articles in both magazines are either
in proper phase or only one step out of phase.
Thus, in the example given above, where related
or complementary pairs of articles a, a’; b, b'; ¢,
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¢’; ete., are to be fed sequentially, if-articles b and
¢ happen fo be interchanged, .articles o .and
would ‘pass through their normal cycle and :exe-

cute their intended function. . According to my .

invention, when the next pair, ¢ and b’ are sensed,
operation of the machine where their function is
performed would not be interfered with, but one
of these articles, for example ¢, would next be
compared with an opposing article in the next
phase or feed step. In this exampie, the com-
pared arficle would be ¢’, which matches with ¢.
Article & would thereupon be rejected as super-
fluous. Articles-¢ and ¢’ would pass on o per~
form their usual and intended functions.

At the next feed cycle or step, articles b and &’
would be compared, the primed articles in maga-
zine 5iR now being one step ahead, in relative
phase. After establishing the dissimiliarity or
lack of proper relationship between these two
articles, the former would next be compared with
-next in series.in the other magazine, namely e’
Here again the comparison is unsuccessful and
the sensing means further compares the first
article in the second series (from magazine 5IR)
‘namely ¢’, with the next ensuing article in the
first series (from magazine 5{1.) namely ¢. This
comparison is suceessful, the odd member b is
discharged or ejected, .arficles ¢ and ¢” pass
through their normal cycles, and thereafter the
ensuing artieles in both series are in proper phase.

It will be noted from the above that there have
been ejected articles b and b’. Later these may
be .dropped in their respective magazines, or.if
their order in the series is important, they may
be properly inserted in place between articles a,
¢, and a’, ¢’, respectively. The fact that they
are discharged calls definite attention to the fact
that thsy have not perfermed. their functions.
They may be utilized later if desirable.

The specifie mechanism by which the foregoing
principle of operation is carried out will next be
described. It is emphasized that the articles
may be cards, plates, printing devices, or other
articles, and they may bear perforations, notches,
protuberanees, tabs ar any ofher control or data
representing elements known $o the prior art.

CARD FEED

Reference has been made hersinabove to the
side rails 58T and 59R. These rails are provided
with cverhanging flanges which serve to guide
the advancing cards ¢ and ¢’ as they are fed
through the machine. Hence they will be re-
ferred to hereinafter as guideways.

Magazines §{L and 5{R, also referred to above,
are each comprised of front and rear walls 41 and
42, respectively, and left and right end walls 438
and 44, respectively. The front or left -wall 4i,
as seen-in Figs. 1 and 2, is spaced above the table
top T a distance just sufficient to permit the
feeding of one card ¢ thereunder. The rear wall
42 is raised or slotted to accommaodate a recipro-~
cating feed plate to be described more fully pres-
ently.

The stack of cards ¢ and ¢’ in each of the
magazines is supported on a reciprocable bottom
plate B2. Cards fed out of the magazine advance
along the table top T, being held thereon by
the overlying flange clements B3 of the side
fraines, and of mid-frame members 54 which co-
operate with the previously noted, card guideways
581, and BOR.

Rach magagine is provided with a feeder . con-
sisting of a plate 55 secured to bottom plate 52
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; main frame members of the machine.

fudinal shaft (.
-mounted to project through the bed plate T and
the rollers 15, 78 erip the card frictionally to

.bositioned :at the right and left sides of

6

=0 :as to project thereahove by a distance sub-
stantially -equal to or very shightly less than the
thickness of a card c. The plate 52 is drilled lon-
gitudinally, as Indicated at 52A to slide on guide
rods &2B projecting from a rigid transverse
irame member F, Fig, 2.

At its rear-end, plate 82 is connected by a link
86 tothe lower end of a vertically extending lever
57 pivated to a fixed transverse shaft 53. The
upper end of lever &1 conneets to a horizontally

extending pawl 58 adapted to engage teeth on a

ratchet whesl §¢ secured to a main drive shaft
§i. Shaff 61 is continuously driven in a clock~
wise direction, as seen in Figs. 2 and 5, by suit-
able power drive means not shown.

A-spring 62 normally halds the pawl 53 up so
that its nose does not engage the teeth on wheel
68. An armature 63, however, is sscured to pawl

5% ‘and an elestromagnet 63L or §3R, which is

periodically and temporarily energized, draws the
armature 63 and.hence paw! 53 downwardly so
that the pawl engages the wheel §9. Wheel 60
thus «draws the pawl te the rear, or to the right
a5 seen in Fig. 2, and drives the feed plate 55
to the left to feed the bottom card ¢ from the
stack into the bite of feed rollers 64. A pin §8 is
arranged- to contact ‘the cam shaped rear -end
of pawl §9 and disengage the pawl from drive
wheel ‘60 ‘when its stroke has been completed.
By this time the solenoid or eleetromagnet 3L
or 63R has been deenergized by means to be de-
scribed hereinafter. .

Feed rollers 64 are mounted on a shaft 67 which
rotates in suifable bearings 68 secured to the
Bevel
gears-89 and 10 interconnect shaft 67 with a lon~-
gitudinal shaft 71 ‘which is connected to main

-drive shaft 81 by bevel gearing 72. Rollers 73,

Fig, 2, are mounted beneath feed rollers 64 and
project slightly through openings 74 in the tahle
top or bed plate T, to-cooperate with rollers 64.
Henee -as the hottom carg ¢ is advanced from
either of the magazines 5L or BIR into the
bite of rollers 64 and 67, these rollers grip the
card and forward it to another set of feed roll-
ers 18 which are mounted on another transverse
shaft 76 geared by bevel gearing 71 to longi-
Cooperating rollers 18 are

advance it against stop fingers 19.

BStop fingers 79 depend from a har 8¢ seecured
to.a longitudinally extending rock shaft 84 mount-
ed at either side of the machine, one unit heing
provided for each feed channel, When step fin-
gers 18 are lowered, the card ¢ is stopped in a
first sensing position, the frictional grip of roll~
ers 15-and 18 not being sufficient to buckle or
otherwise injure the card.

‘Electromagnets 82L and 828R, respectively are
: the ma-
chine o aet upon armatures 83 seeured fo .and
extending laterally from rock shafts 81. .Bee Figs,
1, 3-and 5. Whenever a magnet 821. or 82R is
energized it is:effective to raise the stop fingers
79 associated therewith and permit the stopped

- card ¢ to advance.

70

5

IR, representing first sensing staticns.

The positions at which cards ¢ are stopped
by fingers 18 are respectively designated 11 and
Sensing
means .at such stations are respectively desig-
nated SL and SR, being shown only diagram-
matically in Figs. 1 and 2. The sensing means
employed are quire similar to those descrihed in
the aforesaid patent to Gollwitzer No. 2,296,277,
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One unit is illustrated in Figs. 9 and 10 and will
be described in some detail hereinafter.

Assuming that a card has been released from
the first sensing station, IL or IR, by the oper-
ation of solenoids 2L or 82R, the feed rollers 18
and 18, which rotate continuously, next ad-
vanece the card to another set of feed rollers 84
mounted on a transverse shaft 85 and driven
by bevel gearing 86 from shaft 1. Cooperating
rollers 87 under the table surface T assist to ad-
vance the card ¢ to another set of rollers 88
mounted on another transverse shaft 88 driven
by bevel gearing 98 from shaft L. Cooperat-
ing rollers 1 beneath rollers 83 assist in advanc-
ing the card c¢ to a second set of stop fingers 92
projecting downwardly from & bar 93 secured to
the same rock shaft 81 to which fingers 18 are
secured.

The second sensing stations at the left and
right, shown at the rear and front, respectively,
in Fig. 1, are designated IIL: and IIR sensing
means SL2 and SR2 are provided at these sta-
tions. Whenever a solenoid 821, or 82R is en-
ergized, both sets of fingers 78 and 82 controlled
thereby are raised. Hence the card which was
at station IL or IR advances to the second sta-
tion ITL or IIR, and a card at one of the second
stations, provided it is not rejected, as will be
more fully explained hereinafter, is advanced
into the bite of another set of feed rollers 34.
Rollers 94 are mounted on 2 trausverse shaft 35
driven by bevel gears 88 from drive shaft ii.
Cooperating rollers 97 mounted beneath rollers
84 assist in advancing a card further into ap-
paratus, not shown, wherein the pair of matched
or complementary cards are utilized for their
ultimate purpose. As indicated above, such pur-
pose may be, for example, to control the setiing
up of printing members, accumulating mecha-
nism, calculating machine elements, and the like,
but the present invention is not concerned with
the particular purpose of which the cards are
matched and forwarded.

When the card stop fingers 79 and 82 are

clevated, the card pusher mechanism operates

to feed a card from the related magazine 58L or
5OR into the bite of the feed rollers 64. This is
effecied under the control of a switch 28L or
58R, Fig. 5, which is closed by an arm §9 on the
corresponding rock shaft 8f whenever a magnet
291, or B2R is energized. See also Fig. 3. Con-
sidering the switch 981, for example, closure of
this switch causes ground to be applied to a con-
ductor 168, Fig. 5, leading to a terminal of the
winding of magnet §3L, the other terminal of
this winding being permanently connected to
battery B. Magnet 63L, when energized, attracts
the pawl 59 info engagement with a tooth on its
driving wheel 88, thereby causing the feed plate
55, Figs. 2 and 5, to be actuated for feeding the
hottom card from the magazine 5L in the man-
ner described hersinabove. Similarly, the switch
48R, Figs. 1 and 9, controls energization of the
maghet 3R to feed a card from the magazine
5{R each time the magnet B82R is energized.

CARD REJECT

Under certain circumstances it is desired to
divert cards from the guideways 501, and S8R
at the second sensing stations IIL and IIR. This
may occur, for example, when the card at sta-
tion IIL matches the card at station IR but not
the card at station IIR in which event the card
at station IIR should be rejected. The cards are
supported upon hinged plates 101, Figs. 1, 2 and
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5, at the sensing stations IIL and IIR. Springs
{02 normally maintain the plates 101 in raised
position. The free rear edge of each plate 101
(adjacent the stop fingers 92) is connected by a
link 163 to the core of a solenoid [04L: or IG4R
positioned beneath the plate- i8i{. When the
solenoid {04R, for example, is energized, it re-
tracts its core and the plate {81 is swung down-
wardly. The card at station IIR then slides off
the plate 181 into a reject box 105, Fig. 2, after
which the solencid 104R is deenergized and the
spring 102 restores the plate 104 into its normal
horizontal position. The solenoid 104L func-
tions in a similar manner to actuate the plate

5 101 at the station IIL: whenever this is necessary.

CARD SENSING

The identification indicia (perforations) in
the cards disposed at the sensing stations IL,
IR, IIL: and IIR are analyzed by sensing devices
illustrated only diagrammatically in Fig. 1 for
sake of clarity. Such sensing devices, as noted
above, are generally similar to those shown in
Gollwitzer Patent No. 2,296,277. As best shown
in Pigs. 9 and 10 they comprise, for each card
column to be analyzed, a set of contact fingers
or brushes cooperating with a single contact
bar. Thus, for analyzing the units denomina-
tion of the identifying or serial number repre-
sented on & card, there are provided at each
sensing station ten contact fingers {86U posi-
tioned to correspond with the ten index posi-
tions in the card column. The entire assembly
of brushes is mounted in a block {86A slideably
mounted on vertical guide pins 107A and adapted
to be raised and lowered by means not shown
but actuated by shaft 71 as each card is fed into
sensing positions. These contact fingers en-
gage the upper surface of the card, and depending
uponn where the perforation is loeated in the
column, one of the contact fingers will pass
through the card and engage the contact har
187U disposed in the card guideway beneath that
card column. Similarly, at each sensing station,
2 set of ten contact fingers 85T and contact bar
{97T are arranged to sense the tens order card
columns. Additional contact fingers and bhars
may be arranged to analyze higher orders, if
any, of the mutually identifying code elements
or numbers on the cards.

The contact bars 187U and {87T at the sensing
stations IL and IR are mounted in the hed plate
54 in insulated relation thereto. The contact
pars (07U and 1977 at the sensing stations I
and ITR are mounted in but insulated from the
hinged plates {81. The contact fingers {867 at
each sensing station are respectively connected
electrically to the contact fingers 06U at every
other sensing station, so that the contact fingers
pertaining to like digits are connected electri~
cally to the contact 98T at every other station.

SEQUENCE CONTROL

Assuming that four cards are respectively posi-
tioned at the stations IL, IR, IIL and IIR, the
sequence in which the cards are compared and
disposed of is as follows:

1. Cards at IIL and IIR are first compared.
If their serial numbers agree, the stop fingers 52
on both sides are raised and both cards advance
along the guideways 50L and 5¢R.

2. If the cards at ITL and IIR do not match,
then the cards at IL and IIR are compared. If
their serial numbers agree, the card at IIL is
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rejected and the matching cards are then fed:

along the guideways past the stop: fingers 82,

3. If the cards at IL and IIR do not match,”

the cards at IIL and IR are compared. If their
serial numbers agree, the card at IR is
and the matching cards are fed.

4. If none of the cards-are foundto be in agrees

ment after four successive comparing operations,,

the machine stops.

In order to carry out the above deseribed oper~
ations a suitable sequence. control means: is uti-
in the present:

lized, such means comprising,
instance, a series of rotary switches generally
designated 198, Fig. 7, which are controlled by a
stepping relay {09, Figs. 4, 6:and'7. The stepping:

relay 189 is mounted upon a bracket {!8 which

is attached in any suitable manner to. the frame
of the machine. A shaft {1} journaled in the

bracket {8 carries a gear (12 and a ratchet wheel:

113. This shaft i{1 is shown in disgrammatical
extension in Fig. 4 for the: sake of clarity. The
gear (12 meshes with a pinion {14 on a shaft
{15 on which the rotatable parts of the sequence:
switches 168 are mounted. A spiral spring K6,
Fig. 4, acting on the ratehet wheel 13 tends to
rotate the ratchet wheel clockwise, as viewed in

Fig. 4, until a pin (17T on the face of the ratchet.

wheel strikes an adjustable.stop 1 £8.
Advancing movement is imparted to the ratchet
wheel (13 against the action of the spring (6

by a solenoid {19. The core 120 of the soleneid-

{18 has a pin~and-slot connection with o lever
121 carrying a. pivoted dog {22 which rests upon
and is guided by a lug 123 adjustably secured to
the bracket {5, Fig. 4. When the solenoid (19

is in & deenergized condition, the lever (21 is

maintained against a stop {24 by a spring 125,
and the dog {22 is then out of engagement with:
the ratchet wheel 112, Upon energization of the

solenoid 118, the core 120.is retracted-and swings -

lever i2t. The dog 122 ig guided dizgonally up-
wardly by the lug 128 into engzgement with a
tooth on the ratehet wheel 113 and advances: the
ratchet: wheel a step. A spring-urged pawl.125
cooperating with the ratchet wheel I't3 prevents

the spiral spring (1§ from returning the wheél

{13 after it has heen advanced by the dog. 122.
Repeated energization of the solencid (19 pro-
gressively advances the ratchet wheel in & step

by step manmer counterclockwise, as viewed in

Fig. 4, provided the pawl {28 remaifis effective
-upon the wheel to prevent retraction thereof by
the spring | 16.

An electro-magnet 12T nounted upon. the
bracket f18 has an armature 128 which bears
against ene end of a plunger rod 129, the other
end of this plunger abutting the tail of the-pawl
t26. When the magnet #27 is energized, the
armature (28'is actuated and pushes the plunger
129 o thereby swing the pawl 126 to an ineffec-
tive position. The ratchet wheel 13 is thus re-
leased and is refracted clockwise, as viewed it
Fig. ¢, until the pin {1% sirikes the stop (18. Such
energization of the magnet 27 is timed to occur
while the solenoid 142 is.in a deenergized condi=
tion, so that the dog 422 will not interfere with
this reverse movement of the ratchet wheel,

The sequence switches 108, Fig. 7, which con=
trol the operations of the miachine consist of the
disks £36 to 49, inclusive, Figs. 4, 6. and 7, and
cooperating sprinig. centacts (41, Pigs, 6 ang 7.
The disks {30 to 148, inclusive, ave made of ingu~
Iating material and are mounted upon the shaft
§43 to rotate thevewith. A pair of spring contacts
&% is assoctated with eaeh disk. The contacts
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; into mesh with the elutch teeth

141 are secured to-and supported by a combp bleck
142 of insulating material.. Metallic contact.seg-
ments 143 on the disks 136 to 140 are adapted
to establish- electrical conneetions between the
contacts- [41 in the respective pairs thereof when
brought into engagement thevewith. A typical
sequen¢e switch has ity disk 185 marked: off inte
5ix equal sectors which may be respectively des-
ignated 0-and 1 to 5, inclusive. See Fig. 6. In
the: case: of the disk 186 there are two contact
segments - 145 réspectively located in the seetors:
1 and:3. Inthenormal rest position of the shaft
15, the spring contacts: 141 bear against the
sector designated 6-.on the disk 138, .

The ratio between the gears 112 and {14, Pigs.
4 and: 6, is such that each: time the ratchet wheel
£18'is advaneed & step by the solenoid- | {8, each:
of thé disks 136 to 140 is rotated in an amount
equal to. the width of one sector thereof, that is,
ane sixth of a revolution. In thé case of the disk
86, Fig: 6, this brings the contact segment {43
In sectar No. 1 into engagement with the spring
contacts {41, theéreby hridging these contacts.
Then, as the shaft 115 is advaticed another step,
the electrical . connection between the contacts
141 is broken. If the shaft (15 is given & third
step of advencing mevement, the contacts 141
are: again bridged by a contact segment (43 in
the:third sector on the disk 138, There are vari-
ous arrangements of contaet segments (43 on
the disks: {36-to 140 depending upon the functions
performed by these disks; as will be explained.

Enezrgization of the stepping relay solencid {18
s effected automatically by a switch 144, Figs, 4
and.8; which is operated by a eam 45 oni a. shaft
{48. Each time the shaft 146 makes a revolu-
tion, & lobe on the cam (45 mementarily closes
the switch {44 to apply ground en a-conducfer
141 leading to one terminaj} of the winding of the
solenoid |48, the other terminal of this winding
being connected to battery B2. The solenoid {9
Is'thus energized upon each closure of the switch
144, that is to say, once for edch revolution of
the shaft: 146. e P

The shaft 146 is connected through the medium
of a clutch generally designated (48, Fig. § and
gears 148 and 150  to the main drive shaft Gi.
The gear: 148 is rotatably but nonslidably mount-
ed on-the shaft. 146 and has a, hub (5( provided
with cluteh teeth 152. A collar 53 splined to
the shaft 146 has clutch teeth 154 opposing the
teeth 162. Gompression: springs- 155 interposed
between the collar 153 and a collar 156.seoured to
the shaff 146 tend to urge the clutch teeth 154
h 152. A plate (57
bivotally mounteq at. 158, Fig. 4, on the machine
frame: overlies the hub 51 and collar §§3. This
plate has a eam surface adapted to cooperate with
a pint 159 on the collar 153 to maintain the ciuteh
teeth 152 and 154 disengaged. A clutch of this
general charaeter. is disclosed in Gollwitzer Pai-
ent No: 2,265,134 issued December 9, 1941..

A solenoig 166 stationarily positioned above the
elutch 148 has s core to: whieh is pivetally con-
nected a depending bar +61. having 2 hooked lower
end; not shown, whick engages beneath the free
end of the plate 157. When the solenoid $6§ is
energized it refracts the bar 64 upwardly and
swings the plate 157 free of the pin 459, A spring-
urged lateh $62 then hooks the end of the elate
5% and maintains it elevated while- the bar 84
drops-back te its lower position; the energization
of the sclenoid 160 being only momentory. As
the plate 15T is disengaged from.the pim 159, the
collar 5% is urged axially by the springs 155 o
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pring the clutch teeth 152 and 134 into mesh.
Thereupon the shaft 146 is coupled to the drive
shaft 8t and the cam {45 commences rotating.
The operation of the clutch is substantially iden-
tical with that described in the aforesaid patent,
No. 2,265,134, except that in the patented clutch,
the drive is uncoupled mechanically at the end
of a single revolution.

When the shaft 146 is to be uncoupled from
the drive shaft 61, an electromagnet 163 adjacent
the latch 152 is energized. The latch 162 is at-
tracted toward the core of the magnet 163 and is
thus disengaged from the plate 158. Tpon being
released in this manner the plate {57 drops down

onto the hub 151 and collar §{53. As the pin 189 15

on the collar 153 comes around, if rides against
the cam surface on the plate 157 and the collar
{53 is cammied in an axial direction until the
clutch teeth (54 and 152 are out of mesh, where-

upon the shaft 146 comes to rest. A roller (64 ¢

mounted on the plate {57 rides in contact with
the face of the gear 149 at all times to brace
the plate 157 against any axial thrust imparted
to it by the pin {59.

CIRCUIT DIAGRAM AND OPERATION

Before initiating automatic operation of the
machine, the operator manually operates the card
handling means to feed cards from the two sup-

ply magazines to the sensing stations IL, IIL, IR -

and IIR. This is done by depressing the push-~
buttons i65L and 185R, Fig. 5. These are not;
shown in Fig. 1 but may be located at any con-
venient place in the machine. Considering the

push-button i§5L;, for example, depression there- -

of closes circuit from ground to a conductor 168
which is eonnected to a conductor {67 leading to
the winding of the magnet g2L. Circuit from
ground continues through this magnet winding
and a conductor {68 to a normally closed contact
169 of a slow-fo-energize relay {781, thence
through this relay contact and a conductor 17{ to
pattery B3. A conductor {712 connects one ter-
minal of the winding of the relay {705, to the
conductor 168, the other terminal of this wind-
ing being connected to battery B3. Current
therefore starts to flow simultaneously through
the windings of the magnet 8§21, and relay {78L.
The magnet 2L energizes and attracts its arma-
ture 83, causing the shaft g1, Fig. 1, to be rocked.
Arm 99 on the shaft 81 closes the switch 98L,
energizing the magnet 63L, Fig. 5, and causing the
pawl 59 to engage its driving whesl 86. The
pusher 53 is thereby actuated to feed a card from
the magazine 51L, Fig. 2, into the card guideway
50L, where it is advanced by the feed rollers G4
and 15, Fig. 1, toward station 1L. Shortly prior
to the time this card attains the station IL, and
about the time pawi 53 is raised by pin 85, Fig. 2,
the relay {10L, Fig. 5, completes its energization
and opens its contact 189, thereby breaking the
cireuit through the winding of magnet §2L. The
magnet deenergizes, releasing the armature 83
and allowing the card stop finger 79 to drop and
arrest the card at station IL. The switch 28L
opens and breaks the cireuit to the magnet 63L,
releasing the pawl 89.

To advance the card from station II: to sta-
tion ITL and feed another card to station IL, the
push button 165L, is released, thereby deenergiz-
ing the relay (10L, and is again depressed. Mag-
net 821, again energizes, elevating the stop fingers
19 and 92 and bringing about the energization of
the magnet 63L. The card at station IL is ad~
vanced toward station IIL by the feed rollers 715, 84
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and 88, and a new card is ejected from the maga-
zine 1L, Fig. 2, by the pusher 58 and is advanced
toward station IL by the feed rollers 64 and 75,
Fig. 1. The relay {10L, Fig. 5, upon completing
its energization, deenergizes the magnet 821, re-
leasing the stop fingers 79 and 92 in time o arrest
the cards at stations IL: and IIL. The push but-
ton 165L may then be released.

In a similar manner, cards are fed from the
magazine 5{R and positioned at stations IR and
IIR by two successive actuations of the push but-
ton (65R.

Referring to Fig. 4, automatic operation of the
machine is initiated by closing a switch {13 (left
side of Pig. 4) thereby applying ground to one
of the spring contacts 14{ cooperating with the
disk §32. A contact segment {43 in the “0” sector
on the disk 132 bridges the associated contact
springs §4{ when the disk {32 is in its home posi-
tion, Ground is therefore extended to a conductor
174 leading to a normally closed contact 178 of a
relay {76.  The circuit from ground continues
through this relay and conductor {77 leading
therefrom to the winding of the clutch solenoid
{89, and thence to battery B4. Solencid 158§ en-
ergizes and raises the cam plate {87, causing the
clutch 148 to operate and thereby initiating ro-
tation of the cam {48,

The subsequent operation of the machine will
be considered under four separate headings, in
accordance with the four different conditions that
may prevail, as indicated hereinabove.

1. Cards at stations IIL and IIR maich

The cam {45 closes the switch {44, energizing
the solzneid {19 and advancing the ratchet wheel
{13 one step. The switch disks {30 to {48 are
thereby advanced so that their No. 1 sectors coop-
erate with their spring contacts (41, The con-
tact segment on the disk {32 is disengaged from
the spring contacts 144, deenergizing the clutch
solenoid £{88. However, the cam plate 157 is held
in its upper position for the time being by the
latch 182, so that the clutch {48 remains engaged.

As the switch disks {25 and 136 move into their
No. 1 positicns, the contact segments {43 in the
i7o. 1 sectors of these disks bridge the respective
contacts £44i. One contact 14! of each of the
pairs thereof associated with these disks is con-
nected to a conductor {78 leading fo a contact
188 of a relay (24, this relay contact being nor-
mally closed to ground when the relay is deener-
gized. Cireuit from ground is thus established
from the relay contact {83 through the swiitch
disk 185 and a conductor 182 to the winding of
a relay §8%, thence through this winding to bat-
tery BS. Relay £33 energizes and closes its con-
tacts 184 and 183, applying ground on the con-
duetors {85 and 187, respectively, which are con-
nected to the windings of relays {33 and {89.
These relay windings are connected on their other
sides by conductors {886 and {8{ to the contact
bars {0TT and 187U, respectively, at the sensing
station TIR. The No. 1 contact {43 on the switch
disk {56 closes civeuit from the grounded con-
ductor 178 to a conductor {82 leading to the
winding of a relay 193, this winding being con-
nected to battery BS. The relay {83 energizes
and closes its contacts {84 and {95, thereby ex-
tending current through conductors {95 and {97,
respectively, to the contact bars 187U and 97T
at the sensing station IIT.

Assuming that the two cards at the stations
11T, and IIR have the same serial numbers, or
have other identifying indicia, that is to say,
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13-
that there are perforations at the same index
positions in corresponding card columns, cir-
cuits are completed from battery BS at the relay
contacts 184 and 195 through the conductors 95
and 187, contact bars 197U and 07T, perforations

in the card at station IIL, contact fingers |50

and {68T at the station IIT,, contact fingers. 1087
and {8§T at the station IIR, perforations. in the
- card at station IR, contact bars 187U and (87T,

conductors {81 and 180, windings of relays 189

and {88, and conductors 187 and 188 to ground
ab the relay contacts 185 and {84, respectively.
Relays {88 and {89 then energize and close their
respective contacts 19 and 199, These relay-con~
tacts are so interconneeted that when both of
the relays (88 and 189 are energized, o circuit
is established from ground through the contacts
188 and {89 in series to'a conductor 209 leading
to a contact 258! of a relay 292. The contach
281 is normally closed when the relay 202 is in a
deenergized condition, and is conneeted by 2 con~
ductor 283 to an end of the winding of relay
242, the other end of this winding being con-
nected to battery B1.

Application of ground to the conductor 200
therefore causes the relay 202 to energize; open-
ing its contact 261 and closing its contacts 264
and 258. The contact 204, in closing, completes
& stick circuit for the relay 202 as follows: from
ground at one of the contacts {41 of the switech
disk 138, through the contact segment 148 on this
disk to the other contact 14t (the segment 142
extending continuously through the sectors 1 to 5
of the disk {20), thence through a conductor 268,
relay contact 284, conductor 208, and winding of
relay 292 to battery BI, thus maintaining the
relay 202 energized. Preferably the relay con-
tacts 291 and 284 are so arranged that the contact
284 closes at or prior to the time the contact 201
opens, so that the stick circuit for the relay 262
is established before the initial energizing circuit
therefor is broken.

Relay contact 205, which is closed when relay
202 is energized, extends ground through a con-
ductor 287 to a contact 208 of the'relay 181, which
contact is normally closed when the relay {81
is deenergized, thence through a conductor 209 to
a conductor 2i8, Figs. 4 and 5. The ‘winding of
the latch releasing solenoid 163, Figs. 4 and 8, for
the clutch 148 is connected on one side to the
conductor 218 and on the other side to battery
BE. Solenoid 163 therefore energizes when
ground is applied to the conductor 219; and in so
doing it retracts the latch 162, enabling the cam
plate {57 to drop into the path of the pin 158,
Figs. 4 and 8, on the clutch collar {83. This brings
about the separation of the clutch teeth {52 and
{53, thereby arresting the cam {45 at the end of
the first revolution thereof so that it cannot close
the switch 144 to send a second impulse to the
stepping relay 109.

One of the spring contacts 4&{ associated with
each of the switch disks 137 and 1238, Fig. 5, is
connected to the conductor 2{8. The other con-
tact (41 of the disk {38 is connected to the con-
ductor i66 which leads to the windings of the
card finger control magnet 821 and the slow-to-
energize relay {78L. In a similar manner the
other contact of the disk 187 is electrically con-
nected in parallel to the card finger control mag-
‘net 82R and the slow-to-energize relay {(78R.
The spring contacts i8{ associated with the disks
137 and 38 are bridged by the No. 1 contact
segments 143 on these disks in the present in-
stance inasmuch as the stepping relay 109 has
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been actuated only once. Henece, when the eon-
ductor 218 is grounded as just explained, these
switch contacts establish circuits for energizing
the: magnets 82L. and 82R and the relays 1718L
and {i9R. The relays {78L and {T0R regquire
a certain amount of time to fylly energize and
actuate their contacts, and during this interval
the magnets 83L. and 82R energize and operate
the stop fingers 78 and 52, Fig. 1, whereby the
cards at stations ITL and ITR are advanced:-out -
of these stations through the guideways 4L and
8IR, and the cards at stations IT. and IR advance
to the stations IIL and IIR, respectively. It
should be noted that the relay 202, Fig. 4, is held

. energized through its stick circuit irrespective of

the conditions of energization or deeneargization
of the relays {83 and {89 as the cards are moved.
The cards which are moved away from stations
il and IR are replaced by other cards which are
fed from the magazines 5{L and §iR, as ex-
plained hereinabove.

When the relays {185 and {78R energize,
they open their contacts 188 to inferrupt the
circuits through the windings of the magnets 821
and §2R, and they also close other contacts 214,
thereby establishing a series circuit as follows:
from ground through the contact 21{ of relay
{18L, conductor 2183, contact 214 of a relay 2{21,
conductor 21§, contact 2i4 of relay I70R, con-
ductor 21§, contact 2i4 of a relay 2i{2R, con-
ductor 2{7, Figs. 5 and 4, conductor 212 and
winding of relay i81 to battery BS.

The relay contacts 214 are normally closed
when the relays 2{25 and 2{2R are deenergized,
Relay 181 energizes, closing its contacts 249 and
228 and opening its contacts 180 and 288: Qpen-
ing of contact {88 deprives the conductor 178 of
ground and effects the release of relays 83,
183, 188 and 183. Closure of contact 219 estap-
lishes a stick circuit from the conductor through
a conduetor 221, relay contact 218 and condugstor
222 to the winding of relay 1814, thereby placing
the relay {8{ under control of the switch disk
138. Opening of relay contact 283 frees the
conductor 28 of ground; thereby deenergizing
the magnet 183 and releasing the cluteh iatch~
ing member {62, and alsc deenergizing the relays
1781 and I70R. As these relays deenergize, they
release their contacts 2{i and deprive the con-
ductor 247 of ground. The contacts 218 and 268
of the relay {81 are arranged to respectively
close and open in the sequence named when this
relay is energized, in order that the stick cireuit
will be established before the initial energizing
circuit for the relay is broken.

Contact 220 of relay i8¢, in closing, extends
ground through conductors 223 and 224 to the
winding of magnet {27, Figs. 4 and 6, which mag-
net thereupon energizes and trips the pawl {26,
releasing the ratchet wheel {18 of the stepping
relay 189. The spiral spring (16 veturns the
ratchet wheel {12 to its initial inactive position,
thus moving the cam disks {30 to 148, inclusive,
back into the positions wherein the @ ssctors
thereof are engaged by the spring contacts. 184,
As the disk (38 is restored to such position, its
contacts ride off the contact segment, and the

‘stick circuits for the relays 8¢ and 202 are in-

terrupted, ~whereupon these relays deenergize.
Relay 181 opens its contact 238, deenergizing the
magnet 127 and causing the pawl 126 to re-en-
gage the ratchet wheel [i3. In this way the pawl

. 125 is held out of engagement with the ratchet

15

wheel until the latter has completed: its return
to its-home position.
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As the switch disk 182 moves into its home po-
sition, the contact segment (43 thereof bridges
the spring contacts 141 and extends ground from
the closed switch 173 through the conductor 174,
closed relay contact 178 and conductor 177 to the
winding of the clutch solencid 188. The sole-
noig i59 energizes, sstting the clutch {48 in oper-
ation, and the cam {35 commences to rotate.
Thus, a new card comparing operation is ini-
tiated.

9. Cards at stations IL and I1IR maich

Assuming that the serial numbers of the cards
at the stations IIL and IIR do not agree, bub
that the serial numbers or other control indicia
of the cards at the stations IL: and IIR do agree,
the operation is as foliows:

The cam 145 closes the switch 144, sending
an impulse to the solenoid ({9 of the stepping
relay 188. The solenoid {(3 energizes and actu-
ates the ratehet wheel (i3, placing the switch
disks 135 to 49 in their Wo. 1 positions. Relays
{83 and i83 energize as before, but inasmuch as
it has been assumed that the numbers of the
cards ab stations IIL and IIR do nol mateh,
either one or both of the relays 188 and 188 will
remain -deenetgized and hence the reiay 262 is
not energized. Consequentiy, the magnet re-
mains latched up. This enables the cam 45 to
continue its rotation and close the switch 144 a
second time, sending a second impulse to the
solenoid 1i8. Thus, the stepping relay 13§ is
actuated to place the switch disks {33 to 149 in
their No. 2 positions. See Fig. 6.

The switch disk {25 has a contact segment
{43 in its No. 2 sector for closing circuit irom
the grounded conductor {78 to the winding of
the relay 183, which relay then cnergizes and
closes its contacts {88 and 185 to connect ground
on the windings of the relays {88 and 183. The
switch disk 134, having a contact segment {43
in its No. 2 sector, closes circuit from the con-
ductor 138 through a conductor 225 and wind-
ing of a relay 225 to battery B3. The relay 228
energizes and closes its contacts 227 and 228,
which extend current from battery BS through
conductors 229 and 239 to the contact bars 97T
and 187U at the station il. Assuming that
the serial numbers or other identifying indicia
of the cards at the stations I and IIR are prop-
erly related, circuits are established for sensing
means SL frem the contact bars {87T and {870
through perforations in the card at station IL to
the aligned contact fingers (86T and {680,
thence through contact fingers 16T and {86,
perforations in the card at station IIR and con-
tact bars {077 and {07U to the windings of the
relays 188 and {88. Relays i88 and 189 there-
upon energize and close circuit from ground to
the eonductor 229, causing relay 262 to energize
and extend ground to the conductor 218, in the
manner explained in greater detail in connection
with the preceding operation. Magnet (83 is
enzrgized when conductor 219 is grounded, and
operates to release the cam plate 157, thereby
pringing sbout the uncoupling of the cam &3
from the driving member of the clutch 148. In
this manner, sensing means SL compare g card
with another sensed at SR2.

Grounding of the conductor 21§ also extends
a circuit through the No. 2 segment of the switeh
disk 137, Fig. 5, to the windings of the magnet
83R and slow-to-energize relay 118R. Magnet
82R energizes, causing the right-hand stop fingers
92 to he elevated. The card at station IIR ad-
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vances along the guideway B0R and is replaced
by a card from station IR, while another card
is fed from the magazine 5IR to station IR in
the manner described above. Energization of
relay $70R after a measured time interval de-
energizes the magnet 82R and releases the card
stop fingers 82.

The gswiteh disk 138, Fig. 5, has a contact seg-
ment {83 in its No. 2 sector. This segment
pridges its associated spring contacts {41 in the
present instance, causing ground $o be extended
from the conductor 218 to the winding of the
solenoid [B4L and also to the winding of a slow-
to-energize relay 28{L. The winding of sole-
noid #BAL, derives its current from a battery
Bi§ through a normally closed contact of the
velay 231L. Solenoid 104L energizes and pulls
its link 163 downwardly. This causes the drop
section (8! at station ITL to swing dowmn, and
the card at station IIL slides off into a bin such
as 185, Fig. 1, beneath the card guideway.

The core of the solenoid 184L is provided with
a pin 232 which engages a blade 233 of & switch
2341, as the solenoid {84L- is energized, causing
the blade 233 to separate from the switch blade
225 and bringing a blade 235 into engagemens
with the blade 235. Cround is extended from
the blade 235 through the blade 236 to the wind-
ing of a relay 237L. This relay then energizes
and closes its contacts 238, 289, 240 and 24l
Contact 229, in closing, completes a holding cir-
cuit from ground at the normally closed contact
242 of relay {781 to the winding of relay 2374,
maintaining the latter relay locked up. Battery
BL{ i supplies currens for the latter relay, a simi-
lar battery BRi 1 being provided for relay 231R.

Relay contacts 243 and 24i, in closing, estab-
lish circuits as follows: from ground through
the normally closed contact 243 of a push button
switch 2441 and relay contacts 240 and 241, re-
spectively, to the windings of a relay 285L and
the slow-to-release relay 212L. The Jalier two
relays promptly energize, batteries Bi2 and BI3
being connected thereto. Relay 212L opens its
normally closed contacts 214 and 248. Relay
9451, closes a contact 247 to establish a stick cir-
cuit for itself from the conductor 1718, Figs. 9
and 8, which leads to the normally closed and
grounded contact 138 of the relay i8{. Relay
2451, 2150 closes a contact 248, but this is without
effect at present.

Asg the slow-to-energize relay 231L completes
its energization, it opens its contact and deener-
gizes the solenoid #9851, The spring {52 there-
upon restores the drop seetion 10f and the
core of solenoid 1841, to the illustrated positions,
Fig, 9. As the pin 232 rises, the swilch blades
23§ and 285 separate and the blades 233 and 235
re-engage. Cround is extended from blade 235
through blade 223, a conductor 249, closed contact
238 of relay 237L and conductor 250 to the con~
ductor 16§ leading to the windings of magnet
821, and slow-to-release relay 178L. The mag-
net 82L then operates in the usual manner to ele-
vate the left hand stop fingers §2, enabling the
card at station II Yo advance to station IIL, re-
placing the card which was dropped into the bin
{85, Also, a new card is fed to station IIL.

The relay {18L energizes and brings about the
release of the stop fingers 82 to arrest the first-
mentioned card when it attains station IIL.
However, it will be recalled that the card which
was at station I matches the card that has just
been fed out of station IIR, hence it is necessary

“that the stop fingers 92 be again elevated so that
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the card now in position ITL miy continue its
advance along with the card from station TIR.
This oceurs in the following manner: - .

“As the relay 118I: energizes; it opens its con-
tact 242, thereby bresking the stick cireuit for
the relay 2371. The latter relay deenergizes and
opens ifs contacts 238 to 241. -Contact 238, in
opening; - deprives: the coenductor 250 of ground:
and thus effects the-release of relay 4+38L: Con-

tact 248 opens  without effect; since relay 2451 .

is-held-energized through its stick cirenit. Open-
ing of eontact-241 breaks circuit to the winding
of the slow-to-release relay 2121. “This relay
is delayed sufficiently in its-deenergization to-en-
able the relay 1701 to release; then-it closes its:
contacts 246 and 244.  Contact 238 -applies ground
to. the contact 248 of relay 245L.. The contact
248, being closed, extends ground through a con-
ductor 251 to the ‘windings of the magnet 82L
and slow-to-energize relay 170L. Magnet 82L is,
thus energized a second time, causing each card
in -the guideway 50L to advance. Hence," the
card at station IIL is fed out -of sensing position
Into the machine to join the matching card which

was earlier fed out of statiod IIR, . .

‘Relay 170L energizes-after a time interval to
deenergize the magnet 821 in the usual manner,
and in so doing it closes its contact 241, . Circuit
from ground is established through contact- 244,
coriducter 213, contact 214 of relay Z12L, con-
ducter 2185, contact 241 of relay 17K, -conductor
218, contact 214 of relay 212R, and conducter 211
to the winding of relay i8], ¥ig. 4, which ener-
gizes. Relay contact (80 opens, dep ving the
conductor 178 of groliiid, thereby causing the
rélays (83, 188, 189, 228, 245L and I70L to de-
eriergize. Contact 219 of rélay 181 establishes a
stick circuit Tor this rélay under control of the
switch disk 1300 Coiita )
the condiictor 219 of grov
the reléase of miaghet 163 and slow-to-efiergize
reldys 231L and 110R.

Contact 220 of relay 181, iri closing effects the'

energization of the magnet 127 which' rips the

pawl 126, causitg the ratchet wheel 113 to ‘sitap

back to Home position; restoring the switeh digks’

130 to 148 to their zero positions. Switeh disk
180" bresks the stick citchits' for the relays 184
and 202, releasing these relays. ‘ "

" As-the-switch disk 132 attaing Zero’ position,

it reestablishes a' circiit from grounid to the-

cluteli ‘'solencia 160, thereby initiating the etisting
card-comparing operition.

8. Cardsat stations TIL and IR match

~THis" operation is merely the reveiss of thiat

deséribed -above and will mot bé explained ifi
detail: - e

The stéppine reldy 109'is stepped ‘around t5'its
No:- 3° position befors’ an_ agreement in serial
numbers or other ‘ihdicia is detected: ‘Then, theé

maghet ‘821 is energized; rhising the latt: ]
stop firigers-92 and enabling the card at §tation

IIL to be fed out through the guidewsy 40T, The

solénoid 104R is eneriized,

causing the eard’

station TR to ‘be dropped iittc the
lowitig this, the magnet 82R

that’the card at station IR’ i
the station ‘TIR amd ther oiit ints the ghic

e

caid which ‘was‘advariced out of station 1L

New cards are positioned at the four sensing’

stations, and the stepping relay 109 is returned
t0 mormal, inftiating a new comparing -operation.

t 208 opeils, depriving’
urid, and thus effecting”

82R is eriergized twice fo
will advance first’ to”

50R toward the machine; to jaid the- matching
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4. Cards gt station IL and IR match

In addition to the thiree comparing operatioHs
enumerated above, a fourth may be'petforiiad it
desired. e

Stepping reldy 109 is steppéd ardingd to its No.
4 position.: The solenoids- (4L and- {94R-arebbth
energized; causing the eards at stations 14D ang
IIB-to-grop-into-the bin§85. Emchor themagnets:
82L-and 828 is then energized twice to advance-
the eards at stations It and IR frst 46 the sta~
tions IIL: and IR and ‘then into the guideways:
56L-and: 50R.  Following this.-the stepping relay
195 is’ normalized: . :

4 will' e understood that the priocessing’ of
operations deseribed  above would’ eventually
bring: eards from stations IT, and IR to stations
% and 1IR, whire they would be eombared: as’
déscribed under (1) above: Herice step-(4) may’
be’ omitied by arranhgihg for restoration of the'
stepping reldy mechanism 113, ete.; to zero posis
tion . after the third fest for .another Yest like’
the ‘first; cards originally at T arid HR: having
been discarded.  However, it is preférable to test
cards at Thand IR as just.deseribed and as ishown
in’ the wiring diagram; o

o 5. None of the cards dgrée .

Stepping relay 109 is stepped into- its’ No. 5
position. A contact segment (43 on the switeh:
disk 13| closes cireuit from ground’ through- a
conductor 252-z2nd g normally closed contsct 258
of the relay 176; referred to hereinabove; to a
conductor 254 leading to the winding of relay’
176: Relay 116 is energized by battery Bid ang.
closes a contaet 258 prior to-opening the confact
253.  Contact 255; in closing, completes a stick
circuit from the conductor 254 through this con~
tact-and a econduetor 258 to a-push button switch-
251 which is nermaily -closed to ground, thereby
maintaining the relay 176 energized: L

An alarm-258 is connected in-parallel with the
relay 176 to be -energized coneurrently therewith
by a battery Bi5, and is held energized -through"
the-stick - cirenit +for the xelay {1 O .

The relay 118, m-energizing, also closes 4 -con-
tact 259 to-extend ground from the conducter”
252 through cenductors 260 and 248 to the maghet-
163, which energizes and: brings- about the re-,
lease-of the elutch {48 in the mgnner described
above. Another contact 261 of the relay, {16
closes: when this relay- is energized -and -extends
sround-.from the. conducter 252 through eon-
ductors-262 -and 218 to'the winding. of the relay’
184. The latter relay -energizes- and- closes its
contact 218- to complete the stiek cireuit: eon-
trolled by the switch disk 130. Contact 220 -of
relay. 184-closes :circuit 40 -the tripping magnet
{21 -and-causes the stepping relay to return fo
normal.- Ast the switch disks 430 and (3 attain:
their -0 positions; the: relay 184 and magnets: 127
angd’ 163- are released: Relay 4786, however, is
held .energized threugh its stiek -eirenit, L

Relay: 176 also has a- normally closed:contaet
115 throygh-whieh circuitis-ordinanily-established
to the winding of the clubch solengid 160 when
the .switch disk {82 returns to its 0 position.
This relay contact 175; however, -opens when the’
relay 176 is energized and prevents energization.
of the clutch solenoid 4§0. Thus, the: entire..
apparatus is disabled and no.further comparing
operations can be performed until the condition
Is yemedied: . U

.The operator, upon learning of the fach that the’
apparatus: is.no longer functioning, first opens
the switch 113 and thehi deptesses the push but~
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ton 257 to release the relay 176. The machine is
then operated manually to correct the condition
of non-agreement.

MANUAL CONTROLS

Mention has beenn made of the push buttons
{65L and 1§5R, Fig. 5, and their use in actuating
the magnets 82L and 82R for momentarily ele-
vating the card stop fingers 92. This is advan-
tageous where it is desired merely to advance the
cards along the guidewdys.

There may be instances, however, where it is
desired to eject a card from a station IIL or IIR
and move the succeeding cards up a single sta-
tion each. For example, assuming that the card
at station IIL is to be ejected and the card at
station IL: moved into station IIL, and retained
there, the procedure is to depress the push but-
ton 244L, Fig. 5. A contact piece 263 on the
plunger of this switch closes circuit from ground
to the windings of the solencid 184L and slow-
to-energize relay 231L. Solenoid 104L energizes
and swings the drop section 16! downwardly to
eject the card at station IIL into the bin 168.
Concurrently therewith the relay 237L is ener-
gized, in the manner explained above, but the
‘relays 212L and 245L are prevented from ener-
gizing in this instance inasmuch as the contact
243 of the switch 244L is open.

Relay 2311 energizes in due course and re-
leases the solenoid (04L. Relay 237L being en-
ergized, the stop finger magnet 821, and asso-
ciated relay {10L: are energized as the drop sec-
tion {01 is restored to its upper position, so that
the card at station IL is advanced to station 1L
and a new card fed to station IL. As relay 178L
energizes it releases the relay 23711, which in
turn brings about the release of the relay i 10L.
Whereupon the push button 244L may be released.

The push button 244R controls the right-hand
side of the apparatus in the same manner as the
push button 244L does with respect to the left-
hand side. .

A push button 268, Fig. 4, is provided for the
purpose of enabling the solenoid 119 of the step-
ping relay 1089 to be operzted under manual con-
trol whenever desired. Another push button 265
controls operation of the tripping magnet 127,

It will be understood that where I have re-
ferred to batteries Bi, B2, etc., for operating the
various solenoids, these may all consist of a sin-

gle battery with muitiple connections, or may.

consist of any other suitable source of electrical
energy. The verious grounds may all be con-
nezted severally or in groups as may be most
convenient.

While I have above referred to a certain se-"
quence of operations, and to specific electrical con-.

nections, it will be understood that other arrange-
ments may be had and that mechanical elements
may be substituted for electrical relays or other
elements and vice versa. It will also be under-
stood that by reference to cards above, it is not
intended that the invention be so limited. It is
equally applicable to other articles bearing in-
diciz of any character, such as notches, perfora-
tions, protuberances, conductive or insulating
areas, or any form of intelligence capable of me-
chanical and/or electrical sensing.

" Hence, while I have {llustrated and described
the preferred embodiments of my invention, it is
to be understood that these are capable of varia-
tion and modification and I therefore do not wish
to be limited to the precise details set forth, but
desire to avail myself of such changes and alter~
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ations as fall within the purview of the following
claims.

Iclaim:

1. In an apparatus for pairing related articles
that function when pairéd to control operation of
a cyclic operable machine to which the paired ar=
ticles are to be fed, means for advancing said ar=
ticles in pairs, comparing means for comparing
data representations borne by the articles of the
first pair thereof, means for feeding said first pair
of articles to the machine when the comparing
means is effective to ascertain that such articles
bear related data representations, other compar=.
ing means including sensing means adapted to
cooperate with the articles in the second pair
thereof, means operable to render said other com-
paring means effective only when the articles as-
sociated with the first comparing means are not
related, means for rejecting one of the articles of
the first pair thereof when said other comparing
means is eifective to determine that one of the
articles associated with the first comparing means
is related to one of the articles associated with
said other comparing means, and means for as-
sociating the related article of the second pair
with the related article of the first pair whereby
the feeding means may be effective to feed such
associated articles to the machine.

2. In apparatus for pairing related articles that
function when properly paired and correlated to
control operation of a cyclic operable machine
to which paired articles are to be fed, means for
feeding and comparing articles to group them in
correlated pairs, including 2 first pair of compar-
ing means for comparing two related articles first
fed, another pair of comparing means for com-
paring one of said first two articles with a related
article of ‘another pair, and means operable to
render said other comparing means effective only
when the articles associated with the first com-
paring means are not properly paired and corre-
lated one with the other, means for feeding prop-
erly paired and correlated articles to the ma-
chine, and means for rejecting articles which are
not properly paired and correlated after repeated
comparisons.

3. In apparatus of the character described,
means for feeding articles to be compared and
paired along two separate eomparing paths, elec-
trical sensing means at a first pair of stations
along said paths for comparing a first pair of ar-
ticles in said stations to determine whether they
are properly paired, additional electrical sensing

~means gt a second pair of stations for comparing
‘ohe of said articles of said first pair with one ar-

ticle of another pair, means operable to render
said additional sensing means effective only when
the sensing means at the first station is effective
to determine that the articles thereat are not re-
lated for pairing, and means for rejecting un-
paired articles which give repeated negative re- -
sults on such comparison, said last-named means .
being effective to withdraw said unpaired articles
from said comparing paths.

4, In apparatus of the character described and
for comparing related articles such as cards or
the like which are fed together in pairs along a
guideway in the apparatus and which function

_to control the apparatus when properly related,

a first pair of comparing means for comparing a
pair of articles first fed to determine if they are
properly related, a second pair of comparing
means for comparing a pair of articles next fed to

_see if they are properly related, means for com-

75

paring each of the articles in said first pair of
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comparing tiieans with the related ohe of the ar-
ticles in said: seconid pair of eéomparitig means;
means operable to render said: second pait 6f
comparing rieans effective only wheh the aiticles
associated -with said first pair-of ¢ompariiig means
are deterinined not to be related, and means:6p-

erable to-teject unrelated articles from the guide--

way.
. In apparatiss of the character -déscribed,

fif'st and second pdirs. of coOmparing means;
sSpaced=apart sensing stations in said -apparatus:

and whereat said coniparing means are respec-

tively located for comparing data carried by dit-

ferent sefs of articles feedable thiough th
ratus, a guideway ih said apparatis along
said article may: be fed to said sensing sta

ahd thiough and bpast sdid pairs of Gomparing:

means; means responsive-to the gensing of identi=

cal'data on a pair of related articles at otie oF Sa a
I g

stations for advancitig said atticles togéth
properly related paits to-a point of use in

appatatus, meatis responsive to failtire o 50°Seride

identiésl data t6 reject one of stid aiticles.i
the guidéway, comparihg means for éompa
the unrejected article with anéther related arti-
¢le theréto at the other of said ‘stations; ‘means
operable ‘to render said- comparifig mesns effes-
tivé oiily when idehtical data are not serised. by
the first hameéd ihesns; Hd meéans opérable to
advance sald other related article from said othei
station to said one station when said othér 6~
paring-means determineé that said unrejeetéd ar-
tiele -and said other article sre properly rélated.
to be advanced togéther 46 §aid point of uisé.

6. In apparatiis- of the character deseribed, &
fit'st Paif of sensing stations for comparing in-
dicia~béaring articles, 4 Sécond pair of -sensing

stations for comparing indicia-besrihg articles,

meahis operable t6 first comparé:a pair 6f articlas
in said: first stations and to forwsard them to.a
peint of use when they ate found o besr properly
related indicia, comparing weésns for ‘comparing:
an-article loeated in the second pair of stations
with the related one of the articles in said first
station, méans operable-to render said comparing
means efféctive only When the méans operable to
first eompare a pair of articles in said first sta~
tions are effective to determine that the -data-on
said articles are not related, and means +0 reject
unrelated.-articles from the apparatus.

7. In apparatus for pairing related articles, a -

first pair of comparing stations including electri-
eal sensing. means for comparing & first pair of
artieles: to. ascertain whether they are properly
related one with the other, a.second pair-of -com-
paring stations including addifional electrical
‘sensing means to compare each of said articles
with a related one of a second pair of articles at
the second pair of stations, means operable to
render said additional comparing means effective
only when the means for comparing the first pair
of articles at the first stations ascertain that such
articles are not properly related, and means to
advance articles from said first stations in pairs
only when the articles thereat are determined to
be properly related.

8. In a machine of the character described in-
cluding a guideway for articles to be paired and
related as pairs to subsequently control operation
of the machine, two pairs of sensing stations in
said guideway, feed confrol means responsive to
the sensing of identical data borne by a pair of
articles at one of the pairs of stations to advance
such articles bearing identical data as a pair
therefrom to a point of use in the machine, means

16

255

30

40

50

60

70

75

22"

responsive to failiire to-so-sense identical data 4o
reject one of said articles from the guideway at:
said one. of the paifs of stations and to compare:
thé remdining article:at said forward station: with
a related article located at the other of the ‘pairs
of stations, and means: operable to render said.
last-named nieans effective upon.said-rejection-of
said one of said articles. ’

-9 Ih & machine of the chayacter deseribed ims.
cluding & guideway for articles. to bé:paired and’
properly” related ‘one with the other t6 :control
opération of the machine, a frst pair of ‘sensing-
stations for comparing data borme by said artis-
cles to determine if the data borne. by & pair -of:

i sald articles. are propeily related whereby the

articles:may control'the machine, a second pair-of:
Sensing stations, meais operable to Arst compaze
& ‘pair-of articles in said first pair of stations to
see if said articles afie properly related, means 4o
forward such articles at said first pair of stations:
t0 & point-of use in the ‘tachine when such arti=
cles are found to bear related data, other com=
paring means foF comparing one‘of the artictes:at:
sgid first paii of stations with a related article:at:
saidl sécond: pair of ‘stations, means operabls: to:
render said other comparing mesns. effectivesonly:
whett the said: one article is -determined. o bear
data. unrelated to the other ‘article at said first
pair of stations, means to:reject said other article:
from the guideway, and means to advance said:
related article at said ‘second pair of stations to
said first'pair of stations: whensaid:related article
is determined by said other ‘comparing means: to:
bé properly related to.said-one-article.

10. In apparatus of the character deseribed in=
cluding means for advaneing different data-bemn=-
ing articles along respective pathsiof travel to-be
arranged in proeperly related bairs, ‘means af @
first station :along said path. for comparing: ‘said:
articles to :group them .in ‘properly related: pairs,.
the articles in each Pproperly related pair fo beéar
identical data, secorid ‘comparing means:at :a,.86¢~-
ond ‘station -along said path of travel ‘Tesponsive
to a first failure to find a. properly related: data

. relationship between articles in Juxtaposed: posi-

tions at the first station, for ‘ecomparing :at. legst
one of said articles at the first station with at
least one other related article not/included inithé
first-niamed comparing operation, :‘means opera-
ble:toirender said second ‘comparing means effecs
tive only when the first-named means -gie-effet-
tive ‘to determine that the articles ‘associated:
therewith ‘bear unrelated data, third comparing
means for comparing the second of said srticles
at the first -stationi with 5 segond other related
article-niot included in the first-named compai=
ing operation, means to render said third com-
baring means effective only when the said second
comparing means determine that said second
article and said second related article bear unre-
lated data, and means responsive to failure to
relate one article with another to reject such
unrelated article from the path of travel and to
advance another article from the second station
to the first station to take the place of the re-
jected article.

11. In electrical sensing apparatus for testing
articles bearing indicia to group such articles as
bear related indicia, and in which apparatus there
are means for advancing such articles in pairs
along separate paths from one sensing station
in said paths to a spaced-apart other sensing
station and for advanecing such articles in prop-
erly related pairs from said other station, the
combination of sensing means for first compar-~




2,661,841 .

23

ing 4 plurality of articles located at $aid other
station, other sensing means including elemetits
of said first sensing means for comparing an ar-
ticle tested by said first means with.an article
at said one sensing station not tested by said
first means, means ogerable to render said other
sensing means effective only when the means
for first comparing a plurality of articles is effec-
tive to determine that the articles sensed there-
by are unrelated, and means to advance said
article at said one station to said other station
when said other sensing means determine that
such one article is properly related to one of said
unrelated articles. ‘

- 12. In apparatus of the character described,
two parallel feed channels, a series of feed rollers
in each of said channels for advancing control
articles along said channels, a reciprocating
feeder for taking an article in each channel from
a stack of articles and introducing said article
into said feed channel, means for controiling the
operation of said feeder, stop means along said
channels for stopping articles in two different
sensing positions in each channel, means for con-
trolling said stop means, a sensing means in each
sensing position in each channel, means connect-
ing said sensing means to identify related articles
located at each sensing position, means respon-
sive to the identification of properly related ar-
ticles for initiating operation of said control
means for one of said stops 2t one of said sensing
positions, means responsive to failure to identify
related articles for rejecting one of such non-
identifying articles from its channel, sensing
means for sensing each of said non-identifying
articles with the articles at the other. sensing
position that may be related thereto, and means
to advance articles from the second to the first
sensing position that may be determined as be-
ing properly related to the non-identifying ar-
ticles at the first sensing position.

13. In an apparatus for pairing related articles
that function when paired to control operation
of a cyclic operable machine to which the paired
articles are to be fed, means for advancing said
articles in pairs, comparing means for comparing
data representations borne by the articles of the
first pair thereof, means for feeding said first
pair of articles to the machine only when the
comparing means is effective to ascertain that
such articles bear related data representations,
other comparing means including sensing means
adapted to cooperate with the articles in the sec-
ond pair thereof, means operable to render said
other comparing means effective only when the
articles associated with the flrst comparing

10

20

25

30

40

45

50

55

24

means are not related, means for rejecting ar=
ticles which do not match after repeated com-
parisons, and means for interrupting operation
of the apparatus and the machine when the
comparing means and said other comparing
means are effective to determine that all the ar-
ticles associated therewith are unrelated.

14. In apparatus of the character described,
means for feeding related articles to be compared
and. paired along two separate comparing paths,
g first pair of comparing stations along said
paths and including a first pair of comparing
means for comparing a first pair of articles to de-
termine whether they are matched, a second pair
of comparing stations along said paths and in-
cluding other comparing means for comparing
one of the articles in said first pair of articles
with & related one of another pair at said second
pair of stations, means operable to render said
other comparing means effective when the ar-
ticles associated with the first comparing means
are not matched, and means within the com-
paring paths for rejecting from said path ar-
ticles which are not properly paired after re-
peated comparisons. .

15. In apparatus for pairing related articles to
be advanced along a guideway and which func-
tion when properly paired and related to control
operation of a cyclic operable machine, means for
feeding and comparing articles in pairs to group
them in properly related pairs, including, com-
paring means for comparing two articles first
fed as a pair, other comparing means for com-
paring one of said articles first fed with another
of o pair of articles next fed, means operable to
render said other comparing means effective only
when the articles associated with the first com-
paring means are determined as not related,
means for feeding properly paired articles to the
machine, and means for rejecting from the guide-
way articles which are not properly paired after
repeated compaxrisons. i

GEORGE H. WALLACE.
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