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UNITED STATES

2,039,600

PATENT OFFICE

2,039,600
CARD PRINTING MACHINE

Joseph Locke, Syracuse, N. Y., assignor to Gay-
lerd Bros., Inc., Syracuse, N. Y., a corporation

© of New York

Application September 30, 1935, Serial No. 42,904

23 Claims;

This invention relates to certain improvements
in printing machines of the class set forth in the
patents to L. W. Moulton, No. 1,881,090, granted
October 4, 1932, and No. 1,986,352, granted Jan-
uary 1, 1935, and more particularly, to an im-
provement in the control mechanism for such
machines of the type disclosed in the patent to
G. Van Dusen, No. 1,963,812, granted June 19,
1934.

These machines are adapted to be used more
particularly in public libraries and other places
where books or other articles are temporarily
loaned to borrowers with restrictions as to the
time of returning. As applied to such uses, the
primary object of the machine is to afford an
expeditious means for recording upon a card,
suitable characters or indicia, such as numbers
for identifying the borrower, and for recording

the dates of loan and return of the borrowed

articles.. It is to be understood, of course, that
the machines are not limited to use in libraries,
as they are readily adaptable to other uses, as
will become apparent as the description herein
proceeds.

One of the primary objects of the present in-
vention is to provide a machine of the type above
referred to, wherein the operation thereof is fully
automatic, to which end, I preferably employ a
suitable electro-magnetic control mechanism
having a very small current consumption.

A further object of the invention is to provide
a simple and effective means for preventing more
than a single printing upon the card each time
the card is inserted into the machine. In other
words, the control for the machine is of such a
nature as to require a substantial withdrawal
movement of the card each time a printing im-
pression is made thereon before the machine is
conditioned for subsequent printing operations,
such control being preferably automatic and ef-
fective responsive to movement of the card into
and out of the machine: This is extremely im-
portant by reason of the fact that it has been
found that in certain of the machines disclosed
in the above mentioned patents, it sometimes
occurs that several printing impressions on the
card will be made by the machine where only
one is desired and before the card can be with-
drawn from the machine. This is, of course,
very objectionable, and although it depends
somewhat upon the skill of the operator in han-
dling the cards, it has been my aim to eliminate
the human element entirely andinsure that only

;5. & -single impression' is made each time the card

(CL. 101—287)

reaches a position for receiving the printing im-
pression, thus making the machine practically
fool-proof.

A further object of the invention has been to
simplify the printing control mechanism with-
out sacrificing the positive nature of the con-
trol which is so essential in these machines,
thereby keeping the cost of the machines so that
they may be sold at a relatively low price to per-
mit their extended use in the smaller public li-
braries or business houses where records-are kept
of various operations or transactions.

A still further object of the invention is to pro-
vide an improved electro-magnetic and mechan-
ical control for card printing machines wherein
the control mechanism includes electrically in-
terlocked circuits for preventing the machine
from repeating, the circuits being preferably un-
der the control of the card.

Other and further objects and advantages of
the invention will be hereinafter described and
the novel features thereof defined by the ap-
pended claims.

In the drawings:—

Figure 1 is a top plan view of a card print-
ing machine, embodying the various improve-
ment features of my invention;

Figure 2 is a bottom plan view of the machine,
showing the general assembly of the various me-
chanical and electrical elements;

Figure 3 is a fragmentary sectional view, taken
approximately on the line 3—3 of Figure 2:

Figure 4 is g fragmentary sectional view, taken
approximately on the line 4—4 of Figure 2, the
solenoid coil being shown in elevation;

Figure 5 is a fragmentary sectional view, taken
approximately on the line 5—5 of Figure 4;

Figure 6 is a horizontal sectional view, taken
just below the top of the casing or housing of
the machine at the end thereof in which the
printing mechanism is mounted, certain of the
parts and supports being omitted for the sake of
clearness; .

Figure 7 is an enlarged detail view in side ele-
vation of the punch unit, and showing certain. of
the actuating means adapted to be operated by

the card for controlling certain of the switches.

of the electrical control circuit;

Figure 8 is a sectional view, taken approxi-
mately on the line 8—8 of Figure 7, the punch
being shown in plan;

Figure 9 is a sectional view, taken approxi-
mately on the line 8—9 of Figure 8;

Figure 10 is a sectional view, taken approxi-
mately on the line {8—I10 of Figure 7;
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Figure 11 is a circuit diagram of the electro-
magnetic control circuit;

Figure 12 is a fragmentary perspective view of
a card upon which certain indicia is adapted to
be printed by the machine, and showing by way
of exambple, the identification number of the bor-
rower and the date of loaning of a book or other
article to the borrower, said card also showing a
portion of one corner cut away by the punching
device which cuts the card at each printing op-
eration;

Figure 13 is a perspective view of a card carry-
ing a type plate which is adapted to be inserted
in the machine for impressing certain indicia, as
for example, the identification humber of the bor-
rower on the card shown in Figure 12.

Figure 14 is a circuit diagram of a modified
form. of electro-magnetic control circuit;

Figure 15 is a simplified circuit diagram of the
control circuit illustrated in Figure 11; and

Figure 16 is a simplified circuit diagram of the
control circuit illustrated in Figure 14.

Like reference characters designate corre-
sponding parts in the several figures of the draw-
ings.

As illustrated, the machine comprises a main
supporting frame or housing | of any suitable
construction adapted to receive and support the
various mechanisms hereinafter described, and
is preferably substantially rectangular in top
plan and provided with a top wall 1’’, having a
movable lid section 2 hinged at 3, to swing verti-
cally to and from its closed position. The lid
section forms a closure for a corresponding open-
ing in the top 1’’, and is preferably arranged sub-
stantially midway between the front and. rear
ends of the frame, with its rear end hinged there-
to, so that the front end may be swung upwardly
and rearwardly to its open position to permit
access to the various mechanisms on the under
side thereof and also to the mechanisms within
the housing or casing, which latter is open at the
bottom to permit access to such parts as are not
accessible through the opening in the top.

The lower corners of the housing or casing are
provided with cushioned feet 1’, of rubber or
equivalent material, adapted to rest upon a desk
or other support to deaden the noise incidental
to the operation of the machine and also to avoid
mutilation of the surface of the support, it being
understood that the entire machine is sufficiently
small and light to render it easily portable from
place to place as may be required for use in dif-
ferent locations.

The 1lid 2 and mechanisms carried thereby are
the same or quite similar to that set forth in
Patents Nos. 1,986,352 and 1,963,812, previously
referred to, and includes an upwardly and for-
wardly projecting card guide 4, a type bar guide
5, and a type-carrying plate or card guide 6, as
more clearly shown herein in Figures 1 and 3.

The guides 5 and 6 are disposed in substan-
tially the same vertical plane transversely of the
machine, while the card guide 4 is disposed in a
plane slightly in front of but parallel with the
guides § and 6, and is preferably curved upward-
ly and forwardly from the upper face of the lid
2, so that its open upper end may face the op-
erator to enable the cards to be conveniently
placed therein and removed therefrom.

The front end of the lid 2 is provided with a
removable section 2’, including the front wall 4’
of the guide 4, to permit convenient milling of
the guides 5 and 6, said section 2’ being held in
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place by clamping screws 1, as clearly shown
herein in Figure 1.

The lid 2 is also preferably provided with a
platen 8 projecting downwardly from the under
side thereof and extending transversely across
the greater portion of the width of the lid with
its front face in relatively close proximity to the
rear faces of the adjacent portions of the card
guides 4 and 6, as shown more clearly herein in
Fig. 2, the lower end of said platen being pro-
vided with a forwardly projecting shoulder 8’,
forming a portion of the bottom of the card guide
6 for limiting the downward movement of the
type plate or card a.

This type plate or card & is identical to that
set forth in the two patents last mentioned above,
and includes a metal type plate section a’ detath-
ably secured to the card near one end and one
side so that when the card is placed in the guide
6, its lower end will rest upon the abutment or
shoulder 8’ with the type plate section a’ in op-
posed or registered relation with the movable
platen hereinafter described. )

The card guide 4 is adapted to receive a bor-
rower’s card b, or the like, and is arranged in
such manner that when the card is inserted
therein, it will be directed downwardly across
the front face of the platen 8.
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The inner portions of the card guides 4 and 6 .

are arranged in overlapping relation transversely
of the machine to cause similar overlapping rela-

-tion of the inner edges of the cards ¢ and b when

they are inserted from the top downwardly
through their respective guides, in which case the
inner edge of the card b will extend across the
front face of the type plate section a’ to receive
the impression therefrom when the movable
platen is brought to its printing position, it being
understood that the type plate section a’ is pro-
vided with suitably raised printing characters or
indicia, such as the number used to identify the
borrower. -

The vertical guide § is arranged at one side of

"the guide 6 of the type plate ¢ and near the cor-

responding side edge of the card guide 4 for re-
ceiving a vertically adjustable type carrier or bar
9, which may be identical or similar to that dis-
closed in the patents last above referred to, on
which carrier is disposed a multiplicity of type
plates (not shown herein), arranged in sequence
lengthwise of the bar to extend across the ob-
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verse face thereof, and which are displaceable -

from the lower end of the carrier, but normally
held against such displacement by a suitable de-
tent (not shown herein).

As disclosed in the above mentioned patents,
these type plates are provided with raised or em-
bossed type representing different dates of bor-
rowing or returning of the borrower’s card b, as
the case may be, which as previocusly stated, is of
sufficient width to overlap upon the type plate o’
of the card a to receive the impression of said
type plate opposite each date impression. When
the type bar 9 is in operative position, its type
plates will be in substantially the same transverse
vertical plane as the type plate @’ on the card «.
The reverse side of the type bar 9 is provided with
a toothed rack 11 adapted to be engaged by a
pinion 12 on the inner end of a rotary shaft (3,
which is journaled in one side of the frame or
housing | and suitable guide blocks, the shaft ex-
tending to the outside of the frame or housing
where it is provided with a hand wheel 14 or other
member for rotatably manipulating the shaft to
adjust the type bar 9 vertically to various date-
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selective positions. A suitable detent (not shown
herein), serves to hold the bar 9 in its adjusted
position.

As disclosed in the aforementioned patents,
particularly Patents Nos. 1,986,352 and 1,963,812,
suitable means is provided for transferring the
impressions of the type plates onto the card, such
means including generally an ink ribbon {7 and
reels €8 and £8’, from one of which the ribbon is
unwound and wound upon the other, the ribbon
extending across the front face of the platen 8
in horizontal alignment with the type plates when
the bar 9 and card a are adjusted for use in their
respective guides 5 and 6. The portion of the
ink ribbon extending across the front face of
the platen 8 is preferably passed between a pair
of thin sheet metal stripper plates 19, having suit-
able openings therethrough registering respec-
tively with the type plates carried by the bar 9
and type plate a’, through which openings the
printing impressions upon the eard are made
when the movable platen is operated in the man-
ner hereinafter described.

The ribbon {7 is adapted to be moved endwise
intermittently at each printing operation, and to
this end, the same or similar mechanism disclosed
in the patents last above mentioned may be
availed of, and for this reason, it will be un-
necessary to further describe the same.

Likewise, if desired, means similar to that dis-
closed in the aforementioned patents may be
provided for Iocking and releasing the lid 2 in
and from its closed position, but since such means
forms no part of the present invention, further

. description thereof is unnecessary.

Movable platen

A guide block 20 is rigidly secured to the under
side of the top I’ of the frame and in front of
the platen 8 when the lid 2 is closed, and is pro-
vided with a longitudinally extending guide open-
ing, in which is slidably mounted a platen sup-
porting bar. 22, having its rear end provided with
5 transverse recess for receiving a U-shaped metal
clip 24, carrying a pair of platens 25 and 25’ (see
Figs. 2, 3 and 6).

The platens 25 and 25’ are arranged in opposed
relation respectively to the active type plate of
the bar § and the type plate a’ of the card ¢ when
the latter is inserted in its guide 6, and for the
sake of convenience of description, they, together
with the supporting slide bar 22, may be regarded
as the movable platen or one of the printing ele-
ments adapted to cooperate with the opposed
printing element comprising the type plates
and/or piaten 8, for impressing the type of the
type plates upon the card b.

One or more bars 26, secured to the under side
of the guide block 20, serves to maintain the
platen bar 22 in its guideway, it being under-
stood that the platent is capable of movement
rectilineariy, that is, forwardly and rearwardly
in its guideway. Interposed between the platen-
carrying head of the bar 22 and the guide 29 is
a cushicning member 22’, composed of rubber
or other suitable yieldable material, for cushion-
ing the platen as it reaches the limit of its for-
ward motion. Normally, the platen 22 is dis-
posed forwardly of and in spaced relation to the
type plates and platen 8, and out of printing co-
action with these latter elements, so as to permit
the introduction or insertion of the card b be-
tween the printing elements. Movement of the
platen 22 rearwardly and into printing coaction
with. the type. plates and platen 8.is effected

3

through instrumentalities which will now be de-
scribed.
Platen operating means

As in the Van Dusen patent, No. 1,963,812, I
preferably employ electro-magnetically operated
means for moving the platen 22 to its printing
position, together with suitable control means
actuatable by the card, such as card b, for
controlling the energizing and deenergizing of
the electro-magnet. The electro-magnet control
circuit is preferably such that the electro-magnet
is normally deenergized, thereby normally con-
suming no power, excepting during the extreme-
ly short interval of time energizing of the electro-
magnet is required for operating the platen.
Energizing and deenergizing of the electro-mag-
net is preferably controlled by the card b, as for
example, responsive to the insertion of the card
into and removal of the same from the machine.

The electro-magnetic platen actuating means
preferably consists of a solenoid S, suitably
mounted in a supporting frame 28’, secured within
the housing !, the solencid having a movable
plunger 28, to one end of which is pivotally
connected a link 29. The opposite end of the link
29 is pivotally connected to an arm 39 fixedly
secured to a shaft 3! rotatably mounted in suit-
able bearings 32 and disposed transversely of
the machine and within the housing or casing I.
The shaft 3f also has fixed thereto a toothed
pinion sector 33, the teeth of which mesh with
a toothed rack 84 on the under side of the platen
22. The pinion sector 33 is preferably cut away
as at 85 so as to afford room for movement of
the platen bar 22 and associated parts without
interference with the gear 33.

It will be understood from reference to Fig-
ures 4, 5 and 6 of the drawings, that when the
solenoid S is energized, plunger 28 will be re-
tracted or drawn into the sclenoid, thereby rock-
ing arm 398 downwardly, and consequently, caus-
ing rotation of shaft 3! and pinion sector 33 to
shift the platen 22 rearwardly and into printing
cooperation with the other elements of the print-
ing mechanism.

Solenoid conirol circuit

Current may be supplied to the solenoid S
from any available source through the medium
of wires or cables 35, which may be provided
with an electric piug adapted to be inserted in
any available outlet socket, not shown (see Fig-
ure 1).

Referring now to the circuit diagram shown
in Figure 11, I provide a switch 35’ for enabling
the operator of a machine to open or close the
circuit without disturbing the plug above re-
ferred to, when desired.

Operatively connected in the ecircuit is a nor-
mally closed, self-closing switch A, the contact
terminals of which are connected to the terminal

" posts A’, through means of conductors 108 and

10{. One of the terminals A’ is connected to
switch 35’ through conductor 162, and the other
terminal A’ is connected through conductor 183
to one of a pair of contacts 104 of a normally
open relay X. The other relay contact (85 is
connected to the other terminal post A’, as by
conductor 106. A second relay Y, similar to
relay X, and normally open, is provided, this
latter relay also having a pair of contacts 107
and 108. Operatively connected in the circuit
are the additional switches B and C, both nor-
mally open, and: the contacts of which- are re-
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4
spectively connected to the terminals B” and C’.
Switch B is controlled by the card, through an
actuating device hereinafter deseribed, and
switch C is preferably controlled by one of the
printing elements through an actuating device,
also hereinafter described. Solenoid S is con-
nected to the terminal posts S’ and is thus ener-
gized under the control of the various switches
and relays above referred to. R: is a current
limiting resistance, and Rz and condenser c
serve to reduce sparking across the relay con-
tacts 107 and 188 incident to operation of relay Y.

The function and operation of the various ele-
ments above mentioned will be described in great-
er detail in the description of the operation of
the machine, and the circuits for the various
elements traced out in the order of operation of
the elements.

Actuating means for switch A

A relatively thin and substantially triangular
member {18 is pivotally mounted, as at {11, adja-
cent the card guide 4’, and is provided with a
cam-like face {2 normally projected into the
path of movement of the card intermediate the
upper and lower ends of the guide 4’’. Pivotally
connected to the member 110, as at 113, is a lever
or link 14, having an elongated siot 115 engaged
by a guide pin 116. The forward end of the lever

-t14is provided with an abutment (17, which is

preferably composed of insulating material,
This abutment {17 engages one arm of switch
A, which is extended into the path of movement
of the abutment member. The relative positions

~of the parts are clearly shown in Figures 7 and

10, and it will be understood that when the card
strikes the cam face 112 of member {10, the mem-
ber (13 pivots forwardly about the pivot f1t,
causing a corresponding forward shifting of the
link 14, which, in turn, causes the abutment §17
to force the normally closed contacts of switch
A 10 an open position. This operation occurs
each time a card is iniroduced into the machine
to be printed upon by the printing elements, and
preliminary to the printing operation. After
the printing operation, the contacts of switch A
cannot close until a substantial movement of the
card has occurred in withdrawing the card from
the machine, the reason for which will be ap-
barent as the description proceeds.

Actuating means for switch B

This mechanism is best shown in Figures 7 to
190, inclusive, and . comprises a member (20 piy-
otally mounted, as at {21, on a convenient part
of the mechanism, such as the frame of the
punching unit, later to be described. Member
{28 is provided with a laterally extending part
122, which, in turn, is provided with an upward-
Iy projecting part 128 having a cam face 124
normally disposed in the path of the card b at
the lower end of the guide 4’', As shown, the
memper 123 is located so as to be engaged by the
card b near one corner or edge af the latter,
and projects upwardly through a slot 477 in the
extension 47’ of the punch 471, hereinafter de=
scribed, when the punch is forwardly retracted
to enable the card b to be fully inserted in the
machinae,

Suitably secured to member 120 is g laterally
projecting abutment (25, breferably composed
of insulating material, and one face of which
Is adapted to engage one arm of the nermally
open switch B. Accordingly,

it will be apparent -

2,039,600

that wheh the ¢ard b is ingefted in the machine
and moved downwardly in the guides 4 and 4,

the lower corner of the card will engage the

cam face 124 of the pivoted member 120 and rock
the member 120 about its pivot 121, thereby
causing a corresponding rocking of the abut-
ment {25, which, in turn, forces the contacts of
switch B closed.

Actuating means for switch C

This actuating means comprises a depending
abutment 138, preferably composed of insulating
material, which is fixedly mounted on the lower

side of the platen 22 so as to be shiftable with the -

platen during the printing operation. As the
rlaten reaches approximately the end of its rear-
ward shifting movement during the printing
operation, the abutment 130 strikes one arm of
the normally open switch C, thereby forcing the
contacts of switch C into engagement with each
other, as will be clear from reference to the
drawings, particularly Figure 3.

Punching unit

Suitable means is provided for punching away
a portion of the card b at each printing opera-
tion of the platen 22, to allow said card to be
advanced farther into the machine in the guides
4 and 4’ following each printing and punching
operation, and thereby to enable the card to
be printed on succeeding lines from the bottom

upward as it is successively placed in the ma- -

chine for printing and punching purposes, cor-

responding to the borrowing and returning of

the articles recorded upon the card.

The punching unit is shown best in Figures
7 to 10, inclusive, and comprises a male punch-
ing die 41 reciprocably movable endwise in a
guide opening 47’ in the block 48, into and out
of punching coaction with the female die 48, the
guide opening 4T’ being extended across the
lower end of the supplemental card guide 4,
which registers with the lower end of the card
guide 4, as shown more clearly in Figure 9.

The female die 48 preferably consists of a ty-
bular sleeve of steel or other hard metal in-
serted in an opening 48’ in the block 48 co-
axial with the male die 47, said sleeve serving
also to receive the cut-out portions of the card
and to deliver the same at the rear end 49 of
the opening 48’.

If desired, a tray may be supported adjacent
the end 49 to catch the small particles of the
card which are cut away by the punch.

The inner end of the guide opening 471’ and
adjacent end of the punching die 47 are prefer-
ably square in cross seetion and of about the
same cross sectional area to held the guide
against angular movement about its axis. The
outer end of the guide opening 41" is enlarged

to receive a coll spring 58, engaging the en-~

larged front end of the punching die 47 for re~
turning the latter to its' normal position im-
mediately  following each punching operation,
Incidentally, it might be mentioned at this point,
that this same spring serves to normally hold
the movable platen 22 in itg forwardly shifted
position, permitting the card b to be inserted
between the printing elements,

The upper front end of the die 47 is slightly
under-cut to form a cutting edge 51 to regulate
the line spacing of the impressions made by the
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type plates at each successive printing operation. -

In other words, as the card is cut away by the
punch 41, it allows the card to be moved farther
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downwardly a distance corresponding to the cut-

away portion before engaging the upper face of

the extension 47’/ on the rear end of the punch-
ing die 47, which extension constitutes a stop for
the card. Thus, the type impressions upon the
same card as b, when the latter is successively
inserted in the guide slots 4 and 4’’, will be
spaced apart the distance of one line, as will be
clear from the above description, and by refer-
ence. to the aforementioned patents.

The extension 47’ is provided with a vertical
slot 47''’ for receiving the upwardly projecting
member 123 of the actuating means for switch B,
so that when the card is inserted from the top
downwardly through the guides 4 and 4/, the
lower edge therecf, near the corner or side, will
first engage the cam face 128 of the member 123,
and depress this member, thereby effecting a cor-
responding depression and rocking movement of
the member (20 and abutment 125 about the
pivot 121, causing switch B to close. Having in
mind that switch B is self-opening, it will be
understood that the cutting away of a corner
portion of the card by actuation of the punch
near the end of the printing operation, will serve
to release the switch actuating member {23 and
permit the switch B to automatically open.

This closing of the switch B and resultant
energizing of the solenoid S not only causes op-
eration of the platen 22 to its printing position,
but also causes the operation of the punching
die 47 to its punching position. For this latter
purpose, the platen is provided with a lateral
extension 53, shown best in Figure 6, carrying
a screw 54 for engaging the front end of the
plunger 47, the screw being adjustable in a
threaded opening 54’ in the extension 53, and
held in its adjusted position by a lock nut 54’’.
Thus the closing of the switch B by its asso-
ciated card operated actuating device energizes
the electro-magnet S acting on plunger 28 to
retract the plunger, which, in turn, causes the
shaft 31 to be rotated and the platen 22 to be
shifted rearwardly by means of the pinion 33
and rack 34 into printing coaction with the other
printing elements, which rearward movement
causes the punching die 47 to punch a notch near
one edge of the card b, as clearly shown in Fig-
ure 12, and thereby allowing the card to be ad-
vanced one line space for the next succeeding
printing and punching operations. It therefore
follows that the printing and punching opera-
tions are practically simultaneous and immedi-
ately follow the closing of the switch B. These
operations are practically instantaneous, and
fully automatic, upon insertion of the card b
from the top downwardly through the guides £
and 4”7 and against the extension 47’ of the
punching die 47, and immediately following these
operations, the card with the impressions from
the type plates on the rear face thereof.is with-
drawn. That is, the impressions from both the
type plates carried by the bar 9 and by the card
a are made simultaneously upon the rear face

: of the card b, it being understood that the card

a is to be subsequently withdrawn so that the
machine may be used with the same or a dif-
ferent type card a to print upon the same or a
different borrower’s card b.

The rearward movement of the platen 22 to
its printing position is utilized for intermittently
operating the feeding mechanism for the ink
ribbon 17, and for this purpose, the extension
53 is provided with an adjustable screw 55 for
engaging the rear end of a sliding member 87,

5

which, in turn, is connected to the.ribbon-feed-
ing mechanism in accordance with the.disclosure
in Patents Nos. 1,963,812 and 1,986,352, previ-
ously referred to.
from the foregoing description that by the em-
ployment of a solencid, as S, or eguivalent
electro-magnet, for operating the platen 22,
punch &7 and ribbon-feeding mechanism, these
operations will be practically instantaneous, and
avoid the use of any power except when the
solenoid S is actually energized. Under these
conditions, the operation of the machine is ex-
tremely economical, expeditious. and highly.
efficient.
Onperation

The following description of the operation of
the card printing machine has particular ref-
erence to those machines embodying the control
circuit illustrated in Figure 11, and the simplified
circuit diagram of Figure 15, the latter being
shown merely for convenience to expedite the
understanding of the circuit of Figure 11. In
other words, Figure 11 is more in the nature of
a complete wiring diagram where the electrical
relays and associated elements are assembled on
a panel as a sub-unit, and the panel provided
with terminals S’, A’, B’ and C’, for connection
by a multi-conductor cable to the solenoid S
and switches A, B and C, respectively. Accord-
ingly, it is to be understood that the circuits of
Figures 11 and 15 are virtually the same.

When the lid 2 of the frame is closed, the
type card ¢ is inserted from the top downwardly
through the slot & until its lower end engages
the limiting stop or shoulder 8’, thus bringing
the type plate a’ into registration with the platen
member 25’. By rotatably adjusting the hand
wheel 14, vertical adjustment of the type bar 9
may be effected to bring cne of its type plates
into registration with the other platen mem-~
ber 25.

The card b, known as the borrower’s card, is
then inserted from the top downwardly through
the guides 4 and 4’’. As the card passes through
the guides, its lower edge will engage the cam
face 112 of the pivotal member 118, rocking this
member forwardly about its pivot f{!, and caus-
ing a forward shifting of the link or lever 114,
with the result that the abutment {117 forces the
normally closed switch A open.

It will be understood that before inserting the
card b, the switch 35’ is closed, thereby estab-
lishing a circuit from the line through the con-
ductor 102 to one of the terminals A’, through
conductor {80 to the normally closed switch A,
and thence back to the line, from switch A, over
conductors 181 to the other of the terminals
A’, conductor 103, contact 184 of relay X, con-
ductor 180, conductor 151, conductor 152, through
relay coil z, through R, over conductor {53, con-
ductor (54, conductor 185, and through fuse f.
This circuit energizes relay X so as to close the
same and bridge the contacts 184 and 105, and
consequently, it can be said that the relay X
is a normally closed relay, by reason of the fact
that it closes immediately upon closing the
switch 35°, and before the card b is inserted
into the machine for printing.

Now when switch A is forced open by the
card, as previously mentioned above, relay X re-
mains closed, and derives its energy from the
following circuit: From the line, through fuse f,
conductors (85, (54, 153, through Ri, through
relay coil x, over conductors 152, 151 and (50,

It will be readily understood.
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6
relay contact (04, and across to contact 105
(these contacts now being bridged), conductor
106, to one of terminals A’, over conductor 102,
through switch 35’, and back to the line.

Further insertion of the card b through the
guides 4—4’’, and beyond the switch actuating
member 110 for switch A, causes the lower edge
of ‘the card, near the side, to be brought into
engagement with the upper face of the exten-
sion 471’7 of the punching die 47, and during the
last part of this inward movement of the card
b, the card engages and depresses the upwardly
projecting member {23 of the switch actuating
member 120 for switch B, causing a forward
pivotal movement of the member 128 and its
laterally projecting abutment 125 to close switch
B, as will be obvious from inspection of the
drawings, particularly Figures 3 and 7. The clos-
ing of switch B energizes relay Y through the
following circuit: From the line, through fuse 7,
over conductor 155 to one of the terminals B’,
and thence over conductor 160 to switch B, and
back from-switch B, over conductor 161 to the
other of the terminals B’, over conductor 162,
through relay coil y, over conductors 163, 164,
i51, 150, relay contact 104, across to relay con-
tact 105 (relay X still being closed), over con-
ductor 106 to one of the terminals A’, and thence
over conductor 102, through switch 35’, and back
tc the line. - -

Relay Y now being closed as the result of
closing switch B, solenoid S is energized through
the following circuit: From the line, through
switch 35’, over conductor 102 to one of ter-
minals- A’, which is connected by conductor 170
to one of the terminals $’, and thence over. con-
ductor 171 to-solenoid S, and back to the line,
over conductor 112, to the cther of the terminals
s’, conductor 1713 to relay contact 181, thence
across to relay contact 108 (these contacts being
bridged by the closing of relay Y), over con-
ductors 174, 154, 155, and through fuse f.

Solenoid- S, through the mechanical instru-
mentalities previously = described, operates the
platen 22 into printing coaction. with the other
printing  elements, and as the platen 22 ap-
proaches the end of its printing stroke, the abut~
ment 130, carried by the platen 22, engages the
pormally open switch C and forces the switch C
to close. Closing of the switch C shorts or shunts
out the coil z of relay X, allowing this relay to
release. Resistor Ri here acts as a current limit-
ing resistor, until relay X has had time to re-
lease. When relay X opens, the bridging con-
nection between the contacts 104 and (05 is
broken, and the current is prevented from reach-
ing the coil ¥ of relay Y, thereby causing relay
Y to open, and breaking the bridging connection
across the contacts 187 and 108 of relay Y. The
preaking of the latter connection in turn breaks
the circuit to the solenoid S, rendering the sole-
noid S inoperative, whereupon the mechanical
instrumentalities for actuating the platen 22
automatically return to normal position with the
platen 22 shifted forwardly and out of printing
coaction with the other printing elements.

It is to be understood that the card is still
in printing position in the guides, having just
received the printing impression from the type
plates, and accordingly, switch A is still held
open by the continuous engagement of the card
with the switch actuating member {18. Accord-

-ingly, it is impossible to reenergize the solenoid

irrespective of whether the card inadvertently is

‘moved to engagement with the actuating mecha-
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nism for switch B, until the switch A is again
allowed to close, which can only be done by sub-
stantially withdrawing the card from the guides
4 and 4’’. Thus, when the card is withdrawn
from engagement with the switchh actuating
member 110, switch A automatically closes, and
in e¢losing, relay X again  becomes energized
through the circuit first described at the begin-
ning of the description of the operation, and the
machine is restored to operative condition for
subsequent printing operations on the same ot
a different card b. It will therefore bhe under-
stood that upon completion of each printing op-
eration, the machine is rendered inoperative for
further printing, by reason of the electrical inter-

locking established by the control circuit, and'

until the card has been moved a substantial dis-
tance during withdrawal of the card. Accidental
repetition of the machine operation is thereby
prevented, although it will be clearly understood
that as soon as switch A is permitted to close
after a printing operation, the machine is ready
for another printing operation upon the same or
another card b.

Shorting or shunting of the coil ¢ of relay X
is established by the closing of switch C, as above
described, over the following circuit: From the
coil z, through conductors 152, 151 and 180, to
one of terminals €', over conductor 181, through

switech C, back over conductor 182 to the other 3

of the terminals ¢’, and thence over conductor
{83 to the other side of coil x.

Due to the punching of the card at the end
of the printing stroke of the platen 22, engage-

ment of the lower edge of the card with the -

switch actuating member 123 is broken, and
switch B is permitted to automatically open. .

The resistor Rz and the small condensor ¢,
having a capacity of approximately .01 mfd., re-
duce sparking across the contacts (0T and 108
of relay X, as will be obvious from inspection
of the circuit diagram of Figure 11,

Modified control circuit

A modified form of control. circuit has been
illustrated in Figure 14, and in the correspond-
ing simplified circuit diagram of Figure 16, Ac-
cording to the modified control circuit, the same
number of control switches are used, these
switches being designated A’/, B’ and C’’. How-
ever, switch C’’, corresponding to switch C of
the control circuit of Figure 11, is a normally
closed self-closing switch, rather than a nor-
mally open switch such as switch C of Figure 11.
The same or equivalent actuating means for
switch C’’ can be used as was described in re-
lation to switch C, it merely being necessary to
mount the modified switch C’’ in position to be
engaged by the abutment 30 so that this abut-
ment will open switch C’’ coincident with the
printing operation or near the end of the print-
ing stroke of the platen 22. Switches A’ and
B’’ and their actuating instrumentalities, may
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be identical with switches A and B previously .

described, and function in substantially the same
way and for the same purposes. It will also‘be
understood that the other elements of the control
circuit of Figures 14 and 16 are similar or iden-
tical to the corresponding elements in the pre-
viously described control circuit of Figures 11 and
15. For convenience, the same or equivalent ele-
ments are designated by similar reference char-
acters. In the case of the modified control cir-
cuit of Figures 14 and 16, it will be observed
that the current limiting resistor R: is no longer
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necessary by reason of the modification of the
circuit connections to the various elements.

The modified control circuit of Figures 14 and
16 may sometimes be preferred by reason of the
fact that it has the advantage of being quicker
and more pocsitive in its action, and not quite
as sensitive to voltage variation of the source
of current supply as in the case of the control
circuit of Figures 11 and 15. However, either cir-
cuit is quite satisfactory for practical use.

Operation of modified control circuit

Referring particularly to the circuit diagram of
Figures 14 and 16, to print upon a card, as card
b, the switch 35’ is closed, thereby establishing
a circuit from the line or power source, through
the conductor 202 to one of the terminals A’’’
through conductor 200 to the normally closed
switch A’’, and thence back to the line from
switch. A’’, over conductor 20! to the other of
the terminals A’’’, conductor 203, conductor 204,
through relay coil 2’7, conductor 285, to one of the
terminal posts C’'’, over conductor 282 fo the
normally closed switch C’’, and back from switch
C’’ over conductor 281 to the other of the ter-
minal posts C’’’, over conductor 207 connecting
this terminal post to one of the terminal posts
B’’’, over conductor 208 to the relay contact
107"’ of relay Y’’, conductor 255, and through
fuse f’’. This circuit energizes the relay X’’,
closing the same so that the relay contacts
104’ and 185’ of relay X'’ are bridged or con-
nected together, all before the card b is inserted
into the machine for being printed upon.

Assuming that the lid 2 of the frame is closed,
and the type card a is inserted in the slot 6 with
its lower end engaging the limit stop or sheoulder
8’ to bring the type plate a’ into registration
with the platen member 25’, and the hand wheel
f4 has been manipulated to select the desired
dating type plate for registration with the other
platen member, the card b is then inserted from
the top downwardly through the guides 4 and 4*’.
As the card passes through the guides, its lower
edge will engage the cam face 112 of the pivotal
member 110, rocking this member forwardly
about its pivet [il, and causing a forward shift-
ing of the link or lever 14, with the result that
the abutment 117 forces the normally closed
switch A’ open. Although switch A’’ is now
open, relay X’/ remains closed, and derives its
energy from the following circuit: From the line
or source of power supply 39, through fuse f'’,
over conductor 255 to contact 107’/ of relay Y/,
then over conductor 206 to one of the terminal
posts B’’’, which is connected to one of the ter-
minal posts C’’’ by conductor 207, then over con-
ductor 281 to the normally closed switch C’’, back
over conductor 282 to the other terminal post
C’’’, then over conductor 205 to the relay coil
x’’, through the relay coil, and then over con-
ductors 204 and 208, to contact (05"’ of relay
X'’ across to relay contact 184’ (these contacts
now being bridged by the previous closing of
relay X’’, which is still closed), then over con-
ductor 209, and conductor 202, through switch
35", and back to the line. Thus relay X'’ re-
mains closed after the opening of switch A’’ pre-
liminary to printing upon the card b. :

Further insertion of the card b through the
guides 4 and 4", and beyond the switch actuat-
ing member {10 for switch A’’, causes the lower
edge of the card, near the side, to be brought into
engagement with the upper face of the extension

7
47’7 of the punching die 47, and during the.last
part of this inward movement of the card b, the
card engages and depresses the upwardly pro-
Jjecting member 123 of the switch actuating mem-
ber 128 for switch B’’, thereby closing switch
B’’, just as in the case of the operation previcusly
described in relation to the comtrol circuit of
Figures 11 and 15. The closing of switch B’’
energizes relay Y’ through the following circuit:
From the line, through fuse j’’, over conductor
285 to relay contact 107’’, and thence over con-
ducter 286 to one of the terminals B’’, then over
conductor 261 to switch B’’, through switch B’’,
and back over conductor 268, to the other of the
terminal posts B’’’, then over conductor 21§ to
the coil y’’, through the coil ¥’’, over conductors
211 and 208 to the relay contact {85’’ of relay
X', across to relay contact {04 (relay X'’ still
being closed), then over conductors 285 and 202,
through switch 35’’ and back to the line.

Relay Y now being closed as a result of clos-
ing switch B’’, sclenocid 8’/ is energized through
the following circuit: From the line, through fuse
f'’, over conductor 255 to relay contact 187"’ of
relay Y'’, across to relay contact 168’ (relay ¥
now being closed and bridging contacts 187’ and
188°"), over conductors 212 and 213 to one of the
terminals 8’’’, then over conductor 272, to the
solenoid S’’, and back from the solenoid S’ over
conductor 271 to the other of the terminal posts
5’’’, through the conductor 278 connecting this
terminal 8’’’ to one of the terminals A’"’, over
cenductor 214, conductor 2082, through switch
35”7, and back to the line.

Solenoid S’ through suitable instrumentalities,
such as previously described, operates the platen
22 into printing coaction with the other printing
elements, and as the platen 22 approaches the
end of its printing stroke, the abutment 39,
carried by the platen 22, engages the normally
closed switch C’’, and forces the switch C’’ to
open.  Opening of the switch C’’ breaks the pre-
viously described circuit through the coil z’’ of
relay X’’, thereby opening relay X’/ and conse-
quently breaking the circuit through the relay
coil "’ of relay Y’’, which in turn breaks the cir-
cuit to the solenoid S’’ and deenergizes the sole-
noid. Thereupon, the instrumentalities for
actuating the platen 22 automatically return to
normal position with the platen shifted for-
wardly and out of printing coaction with the
other printing elements, enabling the card » to
be withdrawn from between the printing ele-
ments after having received the printing im-
pression thereupon.

However, should the card b be accidentally or
inadvertently moved forwardly agsin so as to
close switch B’’, the machine will not repeat its
printing operation because of the electrical inter-
lock between the relays and associated switches
and circuits. To ccndition the machine for fur-
ther printing operation, it is necessary to with-
draw the card b through the guides £ and 4'’ far
enough to release the switch actuating device {49
for switch A’’ and allow this switech A’’ to close.
When the card b has been withdrawn and
allowed switch A’’ to close automatically, relay
X'’ is again energized through the circuit first
described, and the machine is restored to op-
erative condition for subsequent printing opera-
tions on the same or a different card b, during
which printing operation, the control cycle just
described is repeated.

As in the case of the control circuit of Figures
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11 and 15, it will be understood upon completion
of each printing operation, the machine is ren-
dered inoperative for further printing by reason
of the electrical interlocking established by the
control circuit of Figures 14 and 16, and until the
card has been moved a substantial distance dur-
ing withdrawal of the same from between the
printing elements. Accidental repetition of the
machine operation is thus prevented, although it
will be clearly understood that as soon as the
switch A’’ is permitied to close after the printing
operation, the machine is ready for anocther
printing operation upon the same or another
card b.

Resistor Re’’ and condenser ¢’’ reduce spark-
ing at the contacts 107’’ and 108"’ of relay Y’
during operation of this relay.

As in the case described in connection with the
operation of the control instrumentalities in Fig-
ures 11 and 15, the actuation of the printing ele-
ments through the control instrumentalities of
Figures 14 and 16 also actuates the punching de-
vice such as previously described, cutting away
that portion of the card near one edge, which
previously limited the inward movement of the
card b and caused actuation of the switch B’’,
with the result that switch B’’ is permitted to
automatically open substantially coincident with
the completion of the printing stroke of the
platen 22,

While the specific details of the mechanical
structure of the machine, and the control instru-
mentalities and circuits therefor have been here-
in shown and described, the invention is not con-
fined thereto, as changes and alterations may be
made without departing from the spirit thereof
as defined by the appended claims.

What I claim is new and desire to secure by
Letters Patent, is—

1. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, means for
actuating said printing elements to print upon
the inserted card, and means for preventing fur-
ther printing until the card has been moved an
appreciable distance from between the printing
elements.

2. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, means for
actuating said printing elements to print upon
the inserted card, and means controlled by the
card. for preventing further printing until the
card has been withdrawn an appreciable distance
from between the printing elements.

3. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, means for
actuating said printing elements to print upon
the inserted card, and means including a card
controlled switch for rendering said actuating
means inoperative following each printing oper-
ation until the card has been moved an appre-
ciable distance in the direction of withdrawal.

4. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, means con-
trolled by the card for actuating said printing
elements to print upon the inserted card, means
for rendering said actuating means inoperative

.following each printing actuation, and means

also controlled by the card for restoring the oper-
ativeness of said actuating means responsive to
an appreciable withdrawal movement of the card.

5. In a card printing machine, cooperative

2,089,600

printing elements between which the card is
adapted to be inserted and- removed, electro-
magnetic means for actuating said printing ele-

ments to print upon the inserted card, a switch -

controlled by the card for energizing said electro-
magnetic means, and another switch actuable in
response to movement of the card for rendering
said last mentioned means inoperative and main-
taining such inoperativeness following each
printing actuation, until the card has been sub-
stantially withdrawn.

6. In a card printing machine, cooperative
printing elements between which the card. is
adapted to be inserted and removed, electro-
magnetic means for actuating said printing ele-
ments to print upon the inserted card, means
controlled by the card for energizing said electro-
magnetic means, and means including a circuit
making and breaking device controlled by one of
said printing elements for rendering said last
mentioned means inoperative and maintaining
such inoperativeness following each printing ac-
tuation, until the card has been moved an appre-
ciable distance,

7. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, an electro-
magnet operatively connected with one of said
printing elements for actuating the same to print
upon the inserted card, a control circuit for said
electro-magnet, including -a normally closed
switch actuated to open position incident to in-
troduction of the card into the printing machine,
a second switch, normally open, and operable by
movement of the card between the printing ele-
ments to closed position, whereby to energize the
electro-magnet to print upon the inserted card,
and a third switch, normally open, and operable
by one of said printing elements incident to its
printing operation to deenergize the electro-
magnet and maintain the same deenergized until
the card has been withdrawn sufficiently to per-
mit the first mentioned switch to assume its nor-
mally closed position.

8. In a card printing machine, cooperative
printing elements, including a type bearing ele-
ment and a platen movable into and out of print-
ing coaction therewith and between which the
card is adapted to be inserted and removed, an
electro-magnet operatively connected with said
platen, for actuating the same o print upon the
inserted card, a control circuit for said electro-

magnet, including a normally closed switch actu- -

ated to open position incident to introduction of
the card into the printing machine, a second
switch, normally open, and operable by move-
ment of the card between the printing elements
to closed position, whereby to energize the elec-
tro-magnet to print upon the inserted card, and
a third switch, normally open, and operable by
said platen incident to its printing operation to
deenergize the electro-magnet and maintain the
same deenergized until the card has been with-
drawn sufficiently to permit the first mentioned
switch to assume its normally closed position.
9.1In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, a card guide
for guiding the card during insertion and re-
moval thereof respecting the printing elements,
an electro-magnet operatively connected with one
of said printing elements for actuating the same
to print upon the inserted card, a control cir-
cuit for said electro-magnet, including a normally
closed switch having actuating means therefor
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disposed intermediate the ends of the card guide
and actuatable by the card to open the switch
incident to introduction of the card into the
guide, a second switch normally open, and op-

_ erable by the card to close position approxi-

mately at the end of its inward movement in the
guide and assumption by the card of a position
between the printing elements, the closing of said
second switch energizing said electro-magnet to
print upon the inserted card, and a third switch,
normally open, and operable incident to said
printing operation to deenergize the electro-
magnet and maintain the same deenergized until
the card has been withdrawn from the guide suf-
ficiently far to permit the first mentioned switch
to assume its normally closed position.

10. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, a card guide
for guiding the card during insertion and re-
moval thereof respecting the printing elements,
a stop for engaging and limiting the inward move-
ment of the card in the guide when the card has
reached a position between the printing elements,
an electro-magnet operatively connected with one
of said printing elements for actuating the same
to print upon the inserted card, a control cir-
cuit for said electro-magnet, including a nor-
mally closed switch having actuating means
therefor disposed intermediate the ends of the
card guide and actuatable by the card to open
the switch incident to introduction of the card
into the guide, a second switch normally open,
and operable by the card to closed position just
prior to engagement of the card with the stop,
the closing of said second switch energizing said
electro-magnet to print upon the inserted card,

- and a third switch, normally open, and operable
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incident to said printing operation to deenergize
the electro-magnet and maintain the same de-
energized until the card has been withdrawn from
the guide sufficiently far to permit the first men-
tioned switch to assume its normally closed posi-
tion. .

11. A card printing machine as claimed in
claim 10, wherein the stop comprises means actu-
atable by the electro-magnet for cutting away a
portion of the card during the printing operation,
whereby to enable the card to be successively ad-
vanced for subsequent printing operations on new
lines.

12. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, a card guide
for guiding the card during insertion and re-
moval thereof respecting the printing elements,
an electro-magnet operatively connected with
one of said printing elements for actuating the
same to print upon the inserted card, a control
circuit for said electro-magnet including a nor-
mally closed switch, actuating means for said
switch, said actuating means including a mem-
ber normally disposed in the path of movement
of the card, and shiftable by engagement with
said card, said member being operatively con-
nected with said switch, a second switch normal-
1y open and operable by the card to closed posi-
tion approximately at the end of its inward move-
ment in the guide to energize said electro-magnet,
and g third switch, normally open, and operable
incident to printing upon the card to deenergize
the electro-magnet and maintain the same deen-
ergized until the card has been withdrawn from
engagement with the actuating means for the
first mentioned switch so as to permit the first

9

mentioned switch to assume its normally closed
position.

13. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, a card guide
for guiding the card during insertion and removal
thereof respecting the printing elements, an
electro-magnet operatively connected with one
of said printing elements for actuating the same
to print upon the inserted card, a control circuit
for said electro-magnet including a normally
closed switch, actuating means for said switeh,
said actuating means including a cam member
pivotally mounted adjacent the guide and nor-
mally disposed in the path of movement of the
card, a lever pivotally connected to said cam mem-
ker and having abutment means engageable with
the switeh so as to open the switch incident to
pivotal movement of the cam member responsive
to engagement of the latter by the card, a sec-
ond switch normally open and operable by the
card to closed position approximately at the
end of its inward movement in the guide to ener-
gize said electro-magnet, and a third switch, nor-
mally open, and cperable incident to printing
upon the card to deenergize the electro-magnet
and maintain the same deenergized until the
card has been withdrawn from engagement with
the actuating means for the first mentioned
switch so as to permit the first mentioned switch
to assume its normally closed position.

14, In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, a card guide
for guiding the card during insertion and removal
thereof respecting the printing elements, an elec-
tro-magnet operatively connected with one of
said printing elements for actuating the same to
print upon the inserted card, a control circuit
for said electro-magnet including a normally
closed switch, actuating means for said switch,
said actuating means including a member nor-
mally disposed in the path of movement of the
card, and shiftable by engagement with said card,
said member being operatively connected with
said switch, a second switch, normally open, actu-
ating means therefor including a pivotally
mounted member having a laterally offset portion
and an upwardly projecting portion engageable
by the lower end of the card approximately at the
end of its inward movement in the guide to de-
press the upwardly projecting portion and rock
the pivotal member on its pivot, said pivotal
member having a laterally offset abutment en-
gageable with said second switch to close the
switch responsive to depression of the upwardly
projecting portion of the pivotal member by the
card as aforesaid, the closing of said second switch
serving to energize the electro-magnet, and a
third switch, normally open, and operable inci-
dent to printing upon the card to deenergize the
electro-magnet and maintain the same deener-
gized until the card has been withdrawn from en-
gagement with the actuating means for the first
mentioned switch so as to permit the first men-
tioned switch to assume its normally closed posi~
tion.

15. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, an electro-
magnet operatively connected with said printing
elements to actuate the same to print upon the
inserted card, a circuit for said electro-magnet
including a normally closed relay and a nor-
mally closed switch operable by the card to open
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said switch incident to introduction of the card
into the printing machine, a second relay in said
circuit, said second relay being normally -open,
a switch for said second relay, operable by the
card for closing said second relay and energizing
said electro-magnet, and a third switch in said
circuit, operable by one of said printing elements
for opening said first relay, the opening of said
first relay serving to open said second relay and
deenergize said electro-magnet, said relays and
switches being so interconnected in the circuit as
to prevent further energizing of said electro-
magnet until the first mentioned switch has been

reclosed responsive to withdrawal of the card.

16. In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, and means
for actuating said printing elements to print upon
the inserted card,- including an electro-magnet
having a movable plunger, a rotatably mounted
shaft having a pinion-fixedly mounted thereon,
an-arm fixed to said shaft, a connecting link
interposed between and pivotally secured to said
arm and electro-magnet plunger, and rack means
operatively associated with one of said printing
elements and engaged with said pinion whereby
to actaute said printing element incident to move~
ment of the electro-magnet plunger.

17. In a card printing machine, cooperative
printing- elements. between  which ' the card is
adapted to be inserted and removed, an electro-
magnet operatively connected with one of said
printing elements for actuating the same to print
upon the inserted card, a control circuit for said
electro-magnet, including a normally closed
switch actuated to open position incident to in-
troduction of the card into the printing machine,
a second switch, normally open, and operable by
movement of the card between the printing ele-
ments to closed position, whereby to energize
the electro-magnet to print upon the inserted
card, and a third switch, normally closed, and op-
erable by one of said printing elements incident

. to its printing operation to deenergize the electro-
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magnet and maintain the same deenergized until
the card has been withdrawn sufficiently to per-
mit the first mentioned switch to assume its nor-
mally closed position.

18. In a card printing machine, cooperative
printing elements, including a type bearing ele-
ment and a platen movable into and out of print-
ing .coaction therewith ard between which the
card is adapted to be inserted and removed, an
electro-magnet operatively connected with said
platen, for actuating the same to print upon the
inserted card, a control circuit for said electro-
magnet, including a normally closed switch actu-
ated to open position incident to introduction of
the card into the printing machine, a second
switch, normally open, and operable by movement
of the card between the printing elements to
closed position, whereby to energize the electro-
magnet to print upon the inserted card, and a
third switch, normally closed, and operable by
said platen -incident to its printing operation to
deenergize the electro-magnet and maintain the
same deenergized until the card has been with-
drawn sufficiently to permit the first mentioned
switch to assume its normally closed position.

19, In a card printing machine, cooperative
printing elements between which the card is
adapted to be inserted and removed, an electro-
magnet operatively connected with said printing
elements to actuate the same to print upon the
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card; a-circuit for said electro-magnet including

a normally closed relay and a normally closed -

switch - initially ‘establishing a cireuit to: close
said relay, said switch being actuatable respon-

sive to insertion of the card into the printing:
machine to open said switch, said-relay being so:
connected in said circuit as to remain energized

and -consequently closed when the aforesaid
switch is opened, a second relay in said circuit
and a second switch, both normally open, said
second switch being actuatable responsive to fur-

ther insertion of the card for closing said second.

relay through the first mentioned closed relay,
whereby to energize the -electro-magnet, and a
third switch, actuatable by one of the printing
elements coincident with the printing operation
for opening said first' mentioned relay and con-
sequently -the second mentioned relay to deener-
gize the electro-magnet, said relays and switches
being so electrically interconnected that the sec-
ond relay cannot be closed by the second men-
tioned switch to reenergize the electro-magnet
until the card has been withdrawn from the
machine sufficiently far to allow the first men-

tioned switch to resume its normally closed posi-

tion. .
20. In a card printing machine, cooperative
printing elements between which the card is

adapted to be inserted and removed, intermit-

tently operable electrical means for actuating
said printing elements to print upon the inserted
card, and electrical interlocking means for pre-
venting further printing until the card has been
withdrawn: an appreciable predetermined dis-
tance. S

21. In a card printing machine, cooperative
printing elements between which the card is
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adapted to be inserted and removed, intermit- -

tently operable electrical means for actuating
said printing elements to print upon the inserted
card, and electrical interlocking means for pre-
venting further printing until the card has been
withdrawn a substantial predetermined distance,
said interlocking means including a plurality of
card controlled circuit making and breaking de-
vices having actuating means arranged in spaced
relation to each other so as to be successively

- actuated by the card.

22. In a card printing machine, cooperative
printing - elements between which the card is
adapted to be inserted and removed, means for
actuating said printing elements to print upon
an inserted card, and means separate from the
aforementioned means for temporarily prevent-
ing further printing until the card has been
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moved a substantial distance relatively to said

printing elements.

23. In a card printing machine, cooperative
printing " elements between which the card is
adapted to be inserted and removed, means for
actuating said printing elements to print upon
an inserted card, said means including a switch
actuatable by movement. of the card and an asso-
ciated electrical circuit, and means for tem-
porarily rendering such switch ineffective to
actuate the printing elements, whereby to pre-
vent a second printing operation of the printing
elements, said last-named means requiring move-
ment of the card to an extent greater than that
required to actuate the switch aforesaid before
a subsequent actuation of the switch will cause
a second printing operation.
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