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1

The invention relates to perforating machines,
and more particularly to machines of the type
having a plurality of groups of punches adapted
to perforate numerals, letters, or other indicia,
under control of selectively settable matrix ele-
ments.

One object of the invention ig to provide im-~
proved means for accurately locating the matrix
elements in operative relation to the punches and
for releasably retaining the elements in such po-
sitions, - including - latch members which are
permanently mounted in the machine andg
adapted to be actuateqd to release the elements
without being detached from the machine.

Another object is to provide a latch mechanism
for perforator matrix elements which permits of
a positive locking of the elements against move-
ment, together with manually operable means
for releasing for free manipulation.

- 8till another object is to arrange the manually
operable latch means so as to be capable of con-
venient manipulation by the digits of one hand.

A further object is to provide improved means
for preventing operation of the machine until
all of the matrix elements are accurately posi-
tioned for perforating and effectively latched in
such positions, and for preventing accidental re-
lease of the elements during a perforating opera-
tion.

Other objects and advantages of the invention
will become apparent from the following detailed
description of the preferred embodiments illus-
trated in the accompanying drawings, in which:

Figure ‘1 is a fragmentary vertical sectional
view of the matrix head and associated portions
of a perforating machine embodying the features
of the invention.

Fig. 2 is a fragmentary plan view of the ma-
chine. -

Fig. 3 is a fragmentary view showing the head
advanced for effecting a perforating operation.

Fig. 4 is a front elevational view of a perforator
matrix head utilizing a modified form of latch
mechanism. :

Fig. 5 is a transverse sectional view taken in a
vertical plane substantially on the line 5—3% of
Fig. 4.

While the invention is susceptible of various
modifications and alternative constructions, I
have shown in the drawings and will herein
describe in detail the preferred embodiment, but
it is to be understood that I do not thereby intend
to limit the invention to the specific form dis-
closed, but intend to cover all modifications and
alternative constructions falling within the spirit
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2
and scope of.the invention as expressed in the
appended claims.

Referring to Figs. 1 and 2 of the drawings, the
perforating machine selected to illustrate the in-
vention has a plurality of groups of punches (2
arranged in a row transversely of the machine.
The punches are mounted in a support compris-
ing a stationary frame 12 for movement ver-
tically toward and from a cooperating die plate
(not shown) upon which the paper or other ma-
terial to be perforated is placed. The punches
are normally held in an elevated position and are
operated to perform their perforating function
by application of pressure to .their upper ends.

Operation of the punches 10 is effected by
means of a series of matrix elements 14, one for
each punch group, supported and guided for
movement toward and from the punches in a di-
rection longitudinally of the same. The matrix
clements 14 are provided with a series of matrix
faces 15 each having sockets 16 in the form of
shallow depressions for cooperation with the
ends of the punches to be operated and relatively
deep holes {7 adapted to receive the ends of idle
punches in a perforating operation. The sockets
{8 and holes 17 in the several matrix faces of the
elements are arranged in- different patterns so
that the punches are operated in varying com-
binations to perforate selected numerals, letters
or other indicia according to the particular
matrix face utilized in the operation.

In the exemplary perforating machine, the
matiix elements 14 are in the form of metal rings

rotatably mounted on a cylindrical mandre! 29

carried by a suitable support which in the present
instance is a reciprocable head 2i. The rings
are coniined -between side plates 22 rigidly
secured to the-ends of the mandrel and connect-
ed by top and front plates 23 and 24. To pro-
vide for movement of the matrix elements (4
relative to the punches 10, the head structure is
mounted on a shaft 25 extending axially through
the mandrel 20 and supported at opposite ends
by a pair of arms 26 keyed to and projecting
radially from a rockshaft 27. The shaft 27 is
journaled in upright side members 28 forming a
part of the frame or housing of the machine..
For rocking the shaft 27 one of the arms 2§ is
formed with a rearwardly projecting .extension
29 which is connected by a link 38 with suitable
actuating mechanism provided in the machine.
In the particular embodiment illustrated, the
matrix faces 15 are formed on the peripheral
surfaces of the rings 14 and are uniformly spaced

55 apart circumferentially of the rings. Thus, by
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rotative adjustment of the matrix ring on its
supporting mandrel %9, any selected matrix face
on the ring may be positicned for coaction with
the associated group of punches.

In order to insure proper presentation of the
matrix faces {5 to the punch groups, provision
is made for accurately locating each matrix face
with respect to the punches and for releasably
latching the matrix rings in adjusted or set po-
sitions. For this purpose, each matrix ring is
formed with a plurality of locating notches 32
coordinated with the matrix faces {8 and posi-
tioned for cooperation with latches $3. In the
present instance, the notches 32 are forined In
the perpipheral surfaces of the rings (4 and ave
located between adjacent matrix faces i5.

In accordance with the invention, the latches
33 are constructed so as to form a permanent part
of the machine structure and are arranged so
that their release and the adjustment of the as-
sociated matrix ring can be effected with one
hand. To this end, the latches are mounted on
the head so as to remain at all times in operative
association with the matrix elements. As shown,
they are in the form of elongated levers pivotally
supported intermediate their ends on a rod 34
extending between the side plates 26 of the head
in front of and closely adjacent the top plate 23.
The latches are spaced apart along the rod 34 in
alinement with the respective matrix rings with
their inner ends extending downwardly and rear-
wardly closely adjacent the associated ring. At
the said rear end of each latch lever is provided
a laterally projecting lug 35 complementally
skaped with reference to the notches 32 and
adapted to engage therein. When so engagedq,
one of the matrix faces is accurately positioned
to engage a group of punches {0 and the matrix
ring is effectually latched against -rotation.
Spring means, heréin shown as elongated leaf
springs 86 carried by the top plate 23 and bearing
against shoulders 37 on the latch levers, yieldably
urge the levérs into latching engagement with the
matrix rings; If will be evident however, that
when the latch elément is withdrawn against the
action of this spring, the corresponding matrix
ring is freely movable and therefore capable of
free and easy cperation by the operator.

To facilitate manipulation, manually operable
means is provided for each of the latches. Pref-
erably this means forms a part of the latch levers
33 and as shown in Figs. 1 to 3 the outfer ends of
the lafch levers are extended forwardly and up-
wardly so that the tip ends thereof are disposed
generally radially of and beyond the matrix rings
for convenient manipulation. 'The projecting end
portions of the latch levers thus constitute finger
pieces 48 by which the levers may be rocked or
actuated to disengage the lugs 85 from the notches
32 in the matrix rings. By reason of this advan-
tageous location of the finger pieces, any latch
member may be held in the disengaged position
with one finger while the associated matrix ring
is rotatably adjusted with the thumb of the same
hand. In this connection it will be observed that
the disengagement of the latch member from its
matrix ring frees the latter for easy movement.
At the same time; the exposed notches in the face
of the ring afford a convenient visual indication
to the operator of the approach of the ring to
adjusted position as determined by the alinement
of the notch therein with the notches of adjacent
rings so that the operator may release the latch
member for movement by its spring into the notch
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in the final operation of the movement of the ring
into adjusted position.

The invention also provides novel control means
for preventing operating movements of the head
2| until all of the matrix rings have been properly
adjusted and latched, and for preventing acci-
dental movements of the rings while a perforating
operation is taking place. Referring to Figs. 1-3
of the drawings, the control means shown is of
the mechanical type and includes a stationary
stop member 40 arranged for cooperation with a

"‘movable stop member 41 carried by the head 21

and operatively associated with the latch levers 3.

As herein shown, the stationary stop member
49 comprises dan elongated flat plate extending
transversely across the machine at the rear of the
matrix head 21 and supported in a vertical edge-
wise position by a cross member 42 rigid with the
frame members 28. The movable stop member &1
preferably comprises an elongated bar extending
transversely across the head 21 and pivotally sup-
ported by pins 43 adjacent one edge cn the side
plates 26 of the head. The pins 43 are located so
that the member 41 normally tends to assume o
vertical position clear of the stationary stop mem-
ber 40, as shown in full lines in Fig. 1, and is
rocked to a position above the stationary step
member, as shown in broken lines, when any-one
of the lateh lugs 35 is withdrawn from the notch
32 of the associated matrix ring. The members
40 and 41 are thus enabled to cooperate in pre-
venting downward movement of the head unless
the latch Iugs of all the lateh levers 33 are entered
in their associated notches 32.

As the head moves downwardly in a perforating
operation, the movable stop member 4f slides
along the front face of the stationary stop mem-
ber 40, as shown in Fig. 3. The member 41 is
therefore held in its upright position and in turn
serves to lock all of the latch levers 33 against
operation. Withdrawal of the latch lugs 35 from
the notches 32 is thus prevented and the matrix
rings 14 effectually locked against accidental ro-
tation as long as the matrix head is away from its

5 normal retracted position.

While the control members 4¢ and &{ are ei-
fective to mechanically lozk the matrix head
against operation until ali of the latches 33 are
properly engaged, it will be apparent that the
movements of the stop member 41 may be utilized
in other ways to effect the safety locking action.
One such alternative control arrangement is
shown in connection with the matrix head illus-
trated in Figs. 4 and 5 of the drawings. The
particular head there shown is of the type em-
ployed in power driven perforators. In this in-
stance, a movable control member 50 correspond-
ing generally to the member 41 is arranged for
actuation by the individual matrix ring latching
mechanisms to prevent operation of the machine
by interrupting the supply of current to the driv-
ing motor until all of the matrix rings are prop-
erly set and latched.

Referring to Figs. 4 and 5 of the drawings, the
exemplary matrix head comprises a frame bi
having a tubular mandrel 52 upon which are
rotatably mounted a plurality of conventional
matrix rings 53 for actuating a like plurality of
punch groups 54. Each ring 54 is formed with
a series of mafrix faces 55 adapted to be pre-
sented selectively to the associated punch group
54 for operating the same in predetermined com-
binations. Notches 56 are provided in the pe-
riphery of the ring for the reception of a latch
lug 57 rigid with a latech lever $8 pivotally sup-
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ported on a rod %8 extending transversely across
the frame 5i. A spring 69 interposed between

“the latch lever 58 and a stationary part 61 of the

frame yieldably urges the lever into latching en-
gagement with the associated matrix ring. Asis
best shown in Fig. 4, the latch levers 58 are ar-
ranged in keyboard formation at the front of
the head so that the matrix rings may be re-
leased by the pressure of a thumb or finger for

manipulation by another finger of the same j

hand.

The movable conirol member 58 preferably
comprises an elongated bar or plate extending
across the latch levers B8 adjacent the front of
the machine. The member is pivotally supported
at its lower edge by a rod 62 carried by the frame
§{ and its upper marginal edge portion is formed
with a rearwardly turned lip 63 adapted to bear
against the lateh lever 58.

A suitable electric switch &4, such as a con-
ventional micro-switch, is mounted in the frame
5{ with its operating plunger 85 bearing against
the front face of the member 58 and yieldably
urging it against the latch levers 58. The ar-
rangement is such that the switch €4 is closed
when all of the latch levers are in the normal
latching position shown, but operation of any
latch lever or withdrawal of its latch lug 57 from
a locating notch 56 serves to rock the member
59 about its pivotal axis and thus open the switch
64. The switch may be connected in the circuit
of the perforator driving motor in well known
manner, so that the motor circuit is opened and
operation of the perforator is prevented until
all of the latch levers are returned to their nor-
mal latching position, as shown in Fig. 5. Thus,
the perforator can be operated only when the
matrix faces of all of the matrix rings 53 are
properly located with respect to the punches 54.

It will be apparent from the foregoing that the
invention provides novel mechanism for accu-
rately locating the matrix faces of the matrix

‘elements of a perforating machine and for ef-

fectually latching the elements in adjusted posi-
tion. The mechanism is also effective to prevent
operation of the machine until all of the matrix
elements are properly positioned and latched and
to prevent release of the elements during a perfo-
rating operation. Since the mechanism consti-
tutes a part of the machine and is inseparable
therefrom, it cannot become lost or misplaced.
Moreover, it is advantageously located so that
the mechanism and the associated matrix ring
may be manipulated with one hand. Adjust-
ments of the machine may thus be effected
quickly and efficiently. .

The particular latch lever construction shown
in Pigs. 4 and 5 of the drawings forms no part
of the present invention, but is disclosed and
claimed in the cepending application of Thomas
M. Steinbach, Serial No. 769,076, filed November
9, 1946, now abandoned.

Iclaim as my invention:

1. In a perforating machine having a plurality
of groups of punches, the combination of actuat-
ing means for the punches including a matrix
element for each group, said elements being ad-
justable to effect the actuation of the punches
of their associated groups in different combina-
tions for perforating selected indicia, means sup-
porting said matrix elements for movement into
or out of engagement with the punches, said sup-
porting means being normally held in a retracted
position, a disengageable latch for each matrix
element operative to hold the element in ad-
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Justed - positions, and movable stop means oper-
-able -in’ ¥esponse - to the disengagemeht of any
lateh from its associsted matrix element to pre-

vent movement of saild supporting means [rom
the retracted position.
2. In a perforating machine having a plurality

-of groups of punches, the combination of actu-

ating means for the punches including a matrix
element for each group, said elements being ad-
justable to effect the actuation of the punches
of their associated groups in different combina-
tions for perforating selected indicia, means
supporting said matrix elements for movement
into or out of engagement with the punches, said
supporting means being normally held in g re-
tracted position, a disengageable latch for each
matrix element operative to hold the element in
adjusted positions, and a control member coop-
erating with all of said latches, said member
being operative to prevent disengagement. of any
lateh while said supporting means is away from
said retracted position and being further opera-
tive to prevent movement of the supporting
means from retracted position when any latech
is disengaged.

3. In a perforating machine having a plurality
of groups of punches, the combination of actu-
ating means for the punches including a matrix
element for each group, said elements being ad-
justable to effect the actuation of the punches of
their assoclated groups in different combinations
for perforating selected indicia, means sup-
porting said matrix elements for movement into
or out of engagement with the punches, said
supporting means being normally held in a re-
tracted position, a disengageable latch for each
matrix element operative to hold the element in
adjusted positions, a stationary stop member,
and a movable stop member carried by said sup-
porting means and shiftable upon release of any
one of said latches into operative relation to said
stationary stop member to prevent movement of
the supporting means from retracted position.

4. In a perforating machine, a reciprocable
punch actuating head, a series of matrix rings
rotatably supported in said head, each of said
rings having a plurality of matrix faces adapted
to be positioned selectively for operation by ro-
tation of the ring, a latch lever for each ring
pivotally supported on said head and yieldably
urged to a latching position, said levers being
rocked manually to release the associated rings
for selective positioning of the matrix faces, and
means including a member engageable by and
shifted incident to the rocking of any of said
levers for preventing reciprocation of said head.

5. In a perforating machine, a reciprocable
punch actuating head, a series of maftrix rings
rotatably supported in said head, each of said
rings having a plurality of matrix faces adapted
to be positioned selectively for operation by ro-
tation of the ring and having a series of pe-
ripheral notches coordinated with said matrix
faces, a lever pivotally supported on said head
adjacent each ring and having a latch lug en-
gageable in the notches of the associated ring to
accurately locate the selected matrix faces of
the ring, and a member mounted on and mov-
able with said head for positively retaining the
latch levers in latching position when the head
is moved out of its normal rest position.

6. In a perforating machine having a plurality
of groups of punches, a head supported and
guided for movement toward and from the
punches, a plurality of matrix rings, one for
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each group of punches, rotatably supported on
said head, each of said rings having a series of
matrix faces adapted to be positioned selectively
by rotation of the ring for engagement with its
associated punch group in the movement of said
head, a latch lever for each ring pivotally sup-
ported intermediate its ends on- said head and
having a latch lug at one end extending toward
the periphery of the ring, said rings having pe-
ripheral notches for the reception of the latch
lugs coordinated with the matrix faces to locate
them: accurately with respect to the pumnches
when engaged by the lugs, spring means acting
on each latch lever to urge the latch lug of the
lever against the ring, said levers being operable
manually to withdraw the lugs from the notches
and thereby release the matrix rings for adjust-
ment, and a member for positively locking said
levers against operation when the head is moved
out of its normal rest position.

7. In & verforating machine having a plurality
of groups of selectively operable punches, a head
 supported for movement toward and from the

punches, a plurality of matrix rings rotatably

supported on said head and each Having a series
of matrix faces adapted to be positioned by ro-
tation of the ring for variously operating one
of the punéh groups incident to the movement
- of said head toward the punches, each of said
rings having 4 series of locating notches coor-
dinated with its matrix faces, a latch lever for
éach ring pivotally supported on said head and
having a lug engageable with the notches in

_{He associated ring to accurately locate the
matrix faces relative to a punch group, said
levers being operable manually to disengage
their lateh lugs from the notches and thereby
release the rings for adjustmerits, a stationary
stop member supported adjacent said head, and
‘a movable stop’ member mounted on and mov-
able with said head, said movable stop member
being normally positioned to clear the stationary
stop member in the movement of the head and
being shifted by the operation of any latch lever
into a position to engage said stationary stop
member and thereby prevent movement of the
head from normal rest position.

‘8. In a perforating machiné having & plu-
rality of groups of selectively operdble punches,
g head supported for movement toward and from
the punches, a plurality of matrix fings rotatably
supported on said head and each having a series
of matrix faces adapted to be positioned by ro-
tation of the ring for variously operating one of
the punch groups incident to the movement of
said head toward the punches, each of said rings
having a series of locating notches coordinated
with its matrix fdces, a lateh lever for each ring
pivotally” supported on said head and having a
lug engageable with the notches in the asso-
ciated ring to accurately locate the matrix faces
relative to a punch group; said levers being oper-
able manually to disengage their latch lugs from
the notches and thereby release the rings for

_adjustments, a stop bar pivoted on said head
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for cocperation with the ends of said latch levers,
sald har normally occupying an upright posi-
tion when the lugs of said latch levers are en-
gaged in notches and being rocked to an in-
clined position upon operation of any latch lever
to disengage its lug from the notch in the asso-
ciated ring, and a stationary stop member
adapted to -cooperate with said stop bar when
in its upright position to prevent operation of
any latch lever while the head is away from
normal rest position and to provide an abutment
for engagement by the bar when in its inclined
position to prevent movement of said head.

9. ITn a perforating machine having a group
of punches, a matrix element adjustable into
different positions to govern the operation of
said punches selectively, actuating means for
effecting relative movement between said punches
and said matrix element, means releasably hold-
ing said element in its various sei positions in-
cluding a member shiftable relative to the matrix
element when the latter is moved from one posi-
tion to another, and movable stop means oper-
able in response to such shifting of said mem-
ber to disable the actuating means.

10. In a perforating machine having a group
of punches, a matrix element adjustable into
different positions to govern the operation of
said punches selectively, actuating means for
effecting relative movement between said punches
and said matrix element, means releasably hold-
ing said element in its various set positions in-
cluding a member manually shiftable relative to
the matrix element to free the latter for move-
ment from one position to another, and mov-
able stop means operable in response to such
shifting of said member to disable the actuating
means.

11. In a perforating machine having a plu-
rality of groups of punches,. a matrix element
for each group of punches adjustable into differ-
ent operative positions to govern the operation
of the associated group of punches selectively,
actuating means for effecting relative movement
hetween said punches and said matrix elements,
a retaining device for each matrix element effec-
tive to releasably hold the element in adjusted
operative positions, and movable stop means op-
erable by the retaining device of any matrix
element displaced from an operative position to
prevent operation of said actuating means.

NICHOLAS S. MILLER.
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