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To all whom 1t may concern: -

Be it known that we, JOHN SELLERS BAN-
crorr and Maurirz C. INpAHL, both citizens
of the United States, residing at Philadelphia,

in the county of Philadelphia and State of

Pennsylvania, have invented certain new and

useful Improvements in Strip - Perforators;
and we do hereby declare the following to be

a full, clear, and exact description of the same,
reference being had to the accompanymg

drawings, forming a part of this specifica- |

tion, and to the figures of reference marked
thereon. o

.,
.

This invention relates to machines for pro-

ducing one or more longitudinal . series of
equally spaced perforations in a strip or band

of flexible material, such as paper, to serve

as a register and feeding means for record-
strips or controllers in their passage through
composing and type casting machines of
the mmonotype system, as exhibited, for ex-
ample, in Patents 628,620; 654,115, 625,998
and 633,088, but is applicable to other uses,
and it has for its principal objects to provide
a high speed punching mechanism’ coimnpe-

tent to produce said serial perforations with |

oreat accuracy and equipped with means for
automatically detecting and locating imper-
fections in the material such as would inter-

fere with its normal functions as a controller. -

These record strips or controllers. consist of
continuous strips or bands of paper, usually

- wound in cylindrical or spool form, and’ pro-

39

vided with two sets of perforations disposed
longitudinally thereof, one of said sets serv-

ing for feeding and registering purposes, and
{he other for controlling the action of the

. type @&Sting or other machine. The feeding

40

45

set comprises two parallel continuous series

of equally spaced perforations extending
along opposite margins of the strip, while the |
control perforations occupy the space be-

tween said feeding perforations and are lo-

cated at different .positions transversely of

the strip and-at regular intervals in its length.
- 1t i8 of the utmost importance that the

' two series of feeding perforations should be

00

truly formed on, parallel lines and equally

spaced throughout each series in order to
preserve registry with the feeding devices,

ancd the correct presentation of the control
perforations to the control mechanism. of the

casting or other machine. These marginal

feeding perforations are usually formed in |

1
1

|

the 'strips before they are %upplietl to the

composing machine; and during this prelim-
nary operation the strips are inspected for
imperfections in the material, such. as would

interfere with' the ‘control signals, thereby -
60

avoiding a separate or additional rewinding

for this purpose. Visual inspection for per-

forations and weak spots is the method com-

1+ monly employed, and this is rendered pos-

sible by the relatively slow action of the
punching  mechanism, with its intermittent
feeding mechanism, so that in the interval
between successive feed movements the
operator can view the strip-as it is rewound.

The advantages derived from the inter-
mitting feed in the way of inspection are

more than offset by the reduction in speed

- incident thereto, and numerous attempts
have been made to increase the speed of pro-

duction even at the expense of an additional

rewinding' for inspection. Among others

. rotary punching machines have been pro-

| combination and arrangement, all as herein-.

| of the breast or vacuum chamber forming

|

posed as possessing the quality of continu-
ous feeding motion, hence speed, but this,

‘it has been found, is more than off-set by the
defects incident to the system, 4. e., rapid

deterioration of the punches and dies due to
the angular motion of one upon the other,
and the consequent irregularity and inaccu-
racy in the perforations and the delays and
expense of repair. '

‘invention which consists, broadly, first in

the employment of a reciprocating punching

mechanism in connection with a continuous,
as distinguished from an intermittent, feed-
ing mechanism so as to render available the

55

69

70

75

80

, B 85
- All these difficulties are overcome by this

90

inherent advantages of said types of mech-
anism i the way of accuracy, endurance and

spector-adapted to detect and locate defects

‘speed ; second, in providing an automatic mn-

95

in-the material while the latter is in motion;
and third, in minor features of construction, -

after fully described.

In the accompanying 'drajﬁrings Mlustrat-

ing a preferred form of embodiment—Figure -

100

11s a rear elevation of the machine., Fig. 2

is an end view. Fig. 3 is a ‘perspective view

part of the detector. Fig. 4 a vertical sec-

tion on theline x—z Fig. 1. Figs.5and 6 and
7 are detail views illustrating the punch car-
rier, its retainer and retractor, and the actu-

105
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- ating devices therefor in different positions.

assumed when in action. Iig. 8 is a Jongi-

tudinal section through the punch bar and:

punch carrying and actuating devices, the

cams and their shafts being in elevation.
TFig. 9 is a detail of the punch, its carrier and

retractor, said parts being shown separated
and in perspective. Kig. 10 is a detail view

of a portion of the trip for the driving mech-

anism. e . . L
Like numerals designate corresponding
parts in the several figures.

The punching mechanism illustrated is of

the reciprocating as distinguished from the
rotary type, that i1s its -refa,tively movable
codperating elements; represented by the
punch 1 and die 2, reciprocate in a plane
transverse to the direction in which the ma-
terial is introduced or fed between them.
Heretofore this type of punching mechanism
has been successfully employed only in con-~
nection with intermitting feeding devices it
being regarded as essential that all motion of

" the material in a direction transverse to the

line of reciprocation of the punch should be
suspended while the latter is traversing the
material in order to prevent tearing or muti-

lation due to the drag against the side of the

punch. It has been demonstrated, however,

that it is not only possible, but entirely prac-

tical in the case of thin material such as
paper to so proportion the movements of the
punch and paper that the perforations can

accurately be produced while the paper is in
motion without danger or liability of tearing

or mutilation from this cause. To accom-
plish this it is necessary that the speed ot
the punch while in engagement with the
paper should greatly exceed the feeding

movement of the latter, and that the dura-

tion of such contact should be reduced to the
minimum ‘or just sufficient to efiect a clean
cut, and the mechanism illustrated is of such
character. -

The die 2, preferably detachably secured

to its supporting bar 3, is held in fixed rela-

tion to a stripper bar 4, the latter perforated
to form a guide for the punch 1, said bars 3
and 4 being grooved or spaced to form a pas-
sage 5 and edge guides 6, for the paper, as by
recessing the proximate faces of the bars

“after the manner shown in Fig. 8.

Two punches and complementary dies are

shown,; one near each end of passage 5, but

5

- 60

as they are duplicates, a description of one

I{)}Jﬂchmg. mechanism will serve for both.
The punch 1, consists of a short section of |
- wire provided at one end with a head 7
- adapted to enter and be retained in an open
socket or bearing 8 formed in the head 9 of a

~ carrier in the form of an elastic bar 10, whose
 opposite end is firmly attached to a cross

bar 11 or other portion of the frame. The
bar 10 is preferably reduced in section inter-
mediate hea_,d'Q and the point of attachment

916,637

to the ,fra.m_e',' to increase its flexibility and
- reduce 1nertia.

Attached at one end to the
frame and extending alongside bar 10 is a
second and somewhat heavier or stronger
spring bar 12, provided with an offset or
sEoulder 13 above and in position to engage
head 9 and serving as a retractor therefor.
As thus arranged bar 12 closes the side of
open bearing 8 and serves as a keeper for the
punch. | '

Beneath the heads or free énds of bars 10

and 12 and in position to engage the latter
-are two cams 14, 15, carried by a shaft 16 ro-

tating in bearings in the frame. These cams
are of relatively different pitch but of sub-
stantially the same projection and termina-
tion, the shorter and steeper cam 14 engagin

the punch carrier 10 and the longer anc

‘smaller angle cam 15 engaging lever 12.
‘The purpose of this arrangement is two fold,

first, to.effect a short quick reciprocation of
the punch by successive applications of
drivers operating in opposition, and, second,
to overcome 1nertia and diminish resistance.
As shaft 16 revolves cam 15 acts first upon
bar 12, to gradually defiect the latter, thereby

placing it under tension and at the same tine

withdrawing shoulder 13 fromhead 9. When
the bar 12 1s at or near the extreme end of its
motion, cam 14 engages head 9, to quickly

advance the punch and drive it through the
paper; whereupon both cams pass off their
‘respective bars, releasing the latter and dper-

mitting their return to position. The sudden
release of the heavier and stronger spring 12
constituting the driver causes its shoulder 13
to immediately 1mpinge upon punch bar 10
thereby instantly reversing the motion of the
punch and effecting its instantaneous with-
drawal from the paper. If the punch carry-

ing spring bar was made sufliciently heavy
to obtain the quick return desired it would
‘not only greatly increase the resistance inci-

dent to the sharp angle of its driving cam,
but the inertia, due to iIncreased weight,
would tend to delay the quick return desired.

function being to preserve contact with the
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Asit 1s, the bar 10 is made light, its principal

cam, and the inertia of the heavier bar 12 is

materially reduced by the slower rate of mo-
tion derived from the longer cam, so that it is
practically at rest and under maximum ten-
sion at the instant bar 10 leaves its cam,
while arm 13 serves as a stop to limit the
motion of the punch and prevent over-
throwing. ' |

115

120

"To facilitate the proper adjustment and

location of the two punches the following
arrangement. has been devised.—Through
each end of bar 4 is threaded. a tubular screw
17, the latter surrounding a stud or bolt 18

| and engaging a bearing on the frame. ach
serew 17 passes upward through a socket i

the bar 3 and is provided with a head 19 fitted

| to a collar 20 in a manner to permit inde-

125
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pendent longitudinal movement and compel
simultaneous rotary movement. _
is longer than the head of screw 17, m the

To adjust the dies in proper relation to the
punches, nuts 22 are loosened, and by the
application of a spanner or its equivalent to
collars 20, screws 17 may be turned to shift
bar 4, and when the desired position of ad-
justment has thus been obtained bar 3 1s
clamped firmly i place and screws 17 held

~ against accidental displacement by setting

nuts 22 down upon washers 21, the latter
acting through the collars 20 to elamp bar 3

upon bar 4, and at the same time to clamp

the screws 17 upon their bearings. A brace
rod 23 connects the bar 4 with the frame n a
lane transverse to the bolts 18, to assist the
atter in maintaining the punching mechan-
ism rigidly in position. = o
The feeding mechanism employed for

‘advancing the strip continuously is ¢coupled
25 ]

with the driving deviece for the punches in

duce the perforations at regular predeter-
mined mtervals.
the supply of paper is withdrawn 1s sup-

orted upon brackets 25 secured to.the
ront of the frame.
below the axis on which the spool 1s sup-
ported is arranged a tension and take up
device in the form.of two parallel rods 26

carried in the outer ends-of links 27, the
latter pivotally supported
to swing, by gravity, away

uipon the frame
rom the spool.

The paper strip is conducted beneath the

lower rod 26 (sce Fig. 4) which 1t partly

encircles, being passed forward between the

two rods and thence upward to the plat-

form or plate 28 in front of the bars 3 and 4
of the

arm whereof carries a bar 30 parallel with

~ and in proximity to lower rod 26, while the

other arm 31 is in the path of and borne

- upon by the paper strip intermediate the
~upper rod 26 and front edge of plate 28,

80

- 60

the arrangement being such that wunder

normal conditions the links 27 and. their

connections will be supported by the friction

of the paper in its passage between bars 26,
-~ thereby establishing a uniform degree of
b6
~ tional resistance be materially diminished,

tension upon the strip; but should the fric-

as by the overrunning of the supply spool,
the descent of the links and rods incident

thereto would correspondingly advance the
power end of lever 29 and cause its weight

~end or bar 30 to press the strip against the

surface of the lower bar 26. As the sfrip
leaves the punching mechanism it 1s con-

ducted around a bar 32* onto the feeding
65 roll 32 whose pins 33 are spaced to corre-

915,537

Collar 20 1

order to synchronize their action and pro-

The spcol 24 from which
' ‘teeth mes
thereby insuring correlative motion of the ¢
In rear of and slightly -

and
‘handle 50 whereby the belt shifter can be

unching mechanism. Pivoted to
arms or links 27 1s o lever or apron 29 one

| within the breast to which the pipe 54 1s con-

spond with the marginal perforations formed

@

in the strip by the punches. The roll 32

- controls the rate of feed, and 1n order to
direction of its traverse, and it- occuples a .
position intermediate bar 3 and a wacher 21,
the latter surmounted by a nut 22 on bolt 18.

thsure proper engagement the strip 1s held
to more than half the circumference of the
roll by a rod or roller 34 held to position

70

by end guides 35 on the frame and resting

i a fold of the strip, said bar also serving

as a variable tension and take up for the

rewinding mechanism, the latter comprising

two rolls 36 mounted in the frame i par-
allel relation, and a frame 37 movable in

cutdes In o direction substantially perpen-

dicular to a plane passing through the axes

of rolls 36. The spool upon which the paper

75

80

ts wound is supported upon & pin 38 carrted

by frame 37, the roll being held in frictional
contact with the peripheries of the winding
rolls 36 by a third roll 39 whose support 40

is guided to move-radially of the axis of the s:
Rolls 36 are each provided with
heads or flanges 41 to serve as guides in

spool.

directing the strip. The punching, feeding
and winding mechanisms are geared together

as follows:—The driving puliey 42 1s fast
on shaft 16 and the latter is coupled through
spiral gears 43 with a worm shaft 44, the
latter engaging a worin wheel 45 whose

%1. with pinions on rolls 32 and 36,

punching and feeding devices. . -~

- The driving shaft 16 is provided with a
suttable, controllable driving mechanisiu - by
which it can be coupled and uncoupled with
its motor represented, in this instance, by

shift€r 46, the latter carried by a bar 47

‘acted upon by a spring 48, to hold the shifter

90

100
fast and loose pullevs 42, 42% and a belt

in position with the belt on the fast pulley,

rovided - with a rock shaft 49 and

106

moved against the tension of its spring to

transfer the belt from-the fast to the loose
pulley. Equivalent forms of driving mech-

anism provided with means for coupling and

_uncqu(})lin% the prime mover may be em-

ieu of that shown. .

ploye

110

~ The automatic inspector is located in -~

Fosition to engage the strip in its passage
from the supply to the rewinding spool and
in the present instance 1t is located inter-
mediate the front
ing rod 34. |

s

To the frame is secured a breast 51 pro-
120
paperis tightly drawn by the winding devices, -

vided with flat margins 52 over which the

the central section being cut away, more or

1id

roller 36 and the tension- '

less, to form a vacuum box or chamber 53,

communicating through a pipe 54, with the

interior of a chamber 55. In the form illus-
trated, the face of the breast is grooved to

present a series of channels extending trans-
versely of the strip, said channels communi-

cating through ports 56 with a chamber 57

125

. 130
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nected. The objedt is to provide a vacuum

box or chamber of which the paper strip, as

‘it passes through the machine, serves as a

10

15

1ng pressure of the control means codperat-
ing with individual elements of the control

20

closure for preventing the ingress of air, the
transverse ribs between the channels merely

serving as intermediate supports, to prevent

the buckling of the strip and the breaking of

the vacuum incident thereto. Chamber 55
is provided with a piston 58, preferably of

the diaphragm form, to which is coupled a

retracting means, such as spring 59, con-

nected to. piston stem or rod 60, and said
chamber is in open communication with suit-
able exhausting means as through a pipe 61.

The degree of attenuation normally main-

tained within chamber 53 when closed by the
strip is such that the preponderating atmos-
pheric pressure equals or exceeds the operat-

signals or perforations and is sufficient to

overcome the retracting devices coupled

with piston 58, consequently, so long as the
' paper strip covering the vacuum chamber is

295

- 30

of a quality and texture to prevent the en-

trance of sufficient air to materially diminish

controller, the piston will be held to position
in chamber 55; but when a perforated or
weak section of the paper is brought over the
vacuum chamber, air is admitted in sufficient
volume to partially or wholly destroy the

the pr’essureli hence is adapted for use as a

vacuum in chamber 55 and the piston 1s at

35

onceretracted. Suchwould betheactionif the
perforation was large cr the machine was run
slowly,'but at:the high rate of speed for which

~ this machine is s;l)ecia]ly designed the smaller

40

perforations would pass the inspector so rap-

idly- that the piston could not be fully re-

tracted before the vacuum was reéstablished.

To prévent this and insure not only a prompt
- but complete movement of the piston when-

45

ever a defective section of the j[1])&];)31' 18
reached, chamber 55 is provided with a quick
action valve 62 responsive to a slight varia-
tlon 1n pressure and operating to quickly ad-

~mit air and thus completely break the vacu-

50

um in said chamber so that the piston is
free to respond to its retracting spring.
-In the preferred form illustrated the quick-

action valve 62 is located in a duct in the

. head of chamber 55 opposite piston 58, said

- The inlet- passage 63 is in t

valve seating outward and being engaged by

~ the piston, to close the inlet passage, when
the piston 1s at the inner end of its stroke

under the influence of atm_osEileric pressure.
1s 1nstance lo-

cated within the stem of valve 62, its lower

65

~_ end terminating at or above the seat for said
- 60

valve. So long as the normal vacuum is
maintained in chamber 55 piston 58 holds
valve 62 to its seat and prevents the admis-
sion of air through passage 63, but the mo-
ment -the vacuum is broken at chamber 53

and piston 58 begins to withdraw valve 62 | punching and feeding' mechanisms and an 130

valve.

. 915,687

‘will immediately unseat and admit air

through inlet passage 63. By the move-

and it remains to be seen how the position of

the defect is located so that it may, if de--

sired, be cured, as by pasting a strip -over it,

or the strip be rejected as unsuited fo- the
purpose | _
through the stopping mechanism, to which

esired. = This 1s accomplished
end rock shaft 49 whose arm 64 engages the
belt shifter bar 47 is provided with an arm
65 in position to be engaged by a latch 66,
the latter pivotally supported upon a bracket
attached to the frame and having its oppo-
site end beuneath a shoulder 67 on piston rod

60, the arrangement being such that when

the belt shifter 46 i1s opposite fast pulley 42
with spring 48 under compression, latch 66
will engage arm 65, to hold the belt-shifterin
position. This 1s the condition when start-
ing. after the paper strip has been threaded
up to close the chamber 53, the atmospheric
pressure on piston 58 serving to hold the lat-
ter up il\lzv%OSition against the quick action

manner explained, and piston 58 1s retracted
by its spring, shoulder 67 will engage latch
66, to release arm 65, thus permitting spring
48 to move the belt shifter and the belt from

en the vacuum is broken, in the -

ment of piston 58 as thus obtained is the
presence of a defect 1n the strip indicated,

70

75

80

85

90

b

the fast to the loose pulley, thereby bringing

the machine to rest with the section of the
strip containing the perforation or weak spot
opposite breast 51. - -

In order that the ingress of air through the
quick action valve may be automatically in-

terrupted immediately the driving mechan-

ism has been disconnected, ‘a lever 68 is ar-

ranged with one arm beneath a shoulder 69
on piston rod 60 and the other arm in posi-

tion to be engaged by a pin or shoulder 70 on
arm 65, so that when the latter 1s unlatched

100

105

and thrown back it will ride against lever 68

and elevate piston 58 to close the valve 62,
holding the latter in position until the ma-
chine is again started up by reéngaging arm
65 and latch. | |

To himit the size of the spool and prevent
overwinding the irame 37 carrying the spool
and which 1s elevated as the paper is wound

110

115

upon the latter, 1s provided with a rod or ex-

tension 71 having an arm 72 in position to

engage one arm of a lever 73, the opposite

arm whereof is coupled with latch 66. As

frame 37 rises this arm 72 engages lever 73 to

raise latch 66 and thus stop the machine. A

treadle or other convenient means can be

connected with this rod 71, to serve as a con-

venient means for disconnecting the driving
mechanism. - T
- Having thus described our invention what
we claim as new and desire to secure by Let-
ters Patent, is:— o | |

1. A perforating machine provided rwith

120

125
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~ automati _in%pegtbr-- for the 'ma;teriaj ‘OXer-
- ated upon said inspector being adapted to

- matic means for in

~ punching and feedm(%
perforations or weak

10

_detect perforations and operating in a field
~ distinet from that acted upon by the punch- ;
‘ing devices. N - SR

2. A D rfbrating machine. pr()v,idekl- with

operated upon.

3. The combination with a pefforatiﬁg ma-

" chine of means for automatically indicating

15

~ punching mechamsm such as described, of
- imeans for confinuously feeding the material
between the punch and die, and means for
indicating the presence of defects in the ma-

20

and locating perforations in the material op-

-~ erated upon at points beyond the field of the

perforating devices.

L L

 terial as 1t passes through the machine. -

.25
30
.
‘40
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50
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5. As a _means for actuating the movable

member of & punching mechanism the com-
- bination of & carrier, a cam acting through
said carrier to advance the latter, & retract-
ing member, and means independent of the
cam and carrier for actuating said retracting

“member, to engage the carrier and return it -
“ immediately it 1s released by the cam. =

- 6. In a perforating machine such as de-

seribed, the combination with the punch, its
carrier and driving. eam, the latter provided

with an abrupt releasing shoulder, of a yield-

contact with its cam, the termunal shoulder

of sald second cam registering with that of
‘the first cam. L

7. In a perforating machine such as de-
scribed, the-combination with the punch and:
i1ts spring bar carrier, a spring bar retractor
provided with--a shoulder overlapping :the
~ punch carrier, a diving shaft, and two.cams.
. differing 1n length, the longer cam engaging .

~ the retractor, to move its shoulder away from-

the punch carrier, and the shorter caimn en-

-gaging the punch carrier, to quiclﬂy-_adxfa_;nqe |
the latter and complete 1ts stroke prelumi-

nary to the.release of the retractor.

8. In a perforating machine such as. de-
scribed, the combination of the following ele-
ments, to wit; a spring bar {ixed at -one end:

_and carrying a punch at its opposite or free

.60

65

- end; a second spring bar provided with an
- arm or shoulder overlapping-the iree end of
the first bar; and a driving shaft provided:
with two cams of different lengths or-angles .
with their terminals in register, the shorter:
cam contacting with the free end of the first
~ or punch earrier bar and the longer cam with
the free end of the second or retractor bar..

mechanisms and auto-
cating the presence of
spots in the material

“ecarrier bar

b9 In a,;p'elffora.ﬁilg machine such as de-

scribed, the combination with the punch
»ar provided with an open sided
socket for the reception of a headed punch, of

" a retractor bar closing the open side of the

socket and provided with an engaging shoul-

der overlapping said punch bar.

10. In & perforating machine such as de-

-

70

scribed, the combination withthe stationary

die and reciprocating punch, of the elastic

punch carrying bar {ixed at one end and pro-

vided with means for attaching the punch to

‘its free end ; an elastic retractor bar extending

in parallelrelation with the punch bar with one

¥ - | end {ixed and the other or free end provided
4. The combination with a reciprocating

- with an engaging arm overlapping the free

ing retractor adapted to engage the punch |
carrier in a direction opposed to the cam ac-
tion, and a second cam of less angularity
than the first and operating upon the re-
~ tractor to-advance it beyond the point to
which the punch carrier is advanced while 1n

{.spool.

3

end of the punch bar; and a drvirg shaft ex-.

tending transversely of the two bars and pro-
vided with .two cam surfaces of different
lengths but corresyonding projection their

"| terminating shoulders being in register, the
shorter cam operating upon the punch bar
|.and the longer cam upon the retractor.

11. In a perforating machine such-as de-

‘scribed, as.a means for adjusting the punch-
Ing mechanism in position, the combination
“with the separable bars carrying the die and
the guide for its punch, of the tubular screw

guided in the upper and threaded through
the lower bar, said screw surrounding a stud

and en%n%ing- a bearing on the frame; a collar
e

movable longitudinally of the screw and en-
gaging the head thereof said collar contact-
ing with the upper bar; a washer engaging

‘sald collar; and a nut on the stud engaging
sald washer and -operating to clamp the two-
_bars together and the screw upon its bearing.

12, In a perforating machine such as de-

scribed the combination with the supply
spool and strip- feeding devices, of a strip
‘tension device comprising a plurality of par-
| allel bars for engaging a-bight of .the strip
‘supported to swing freely in a path inter-
secting the strip and away from the supply

. 1
-

- 13. In a perforating machine such as de-

scribed, a tension device for the strip as de-
livered from the supply spool to the punch-
ing devices, the same comprising in combina-

| tion a laterally .movable bar adapted to be

supported by g; d or tur

“strip, and a lever movable with said bar and
| having one memniber in position to clamp the
{ strip upon the -bar and the.other member

friction in:a fold or turn of the

position to engage the strip at a point beyond
sald :bar

'14. In a tension device for a perforating

| machine such as described, the combination

of the following elements, to wit: a plurality

of rods in parallel relation about which the
strip travels; pivoted links or arms support-
ing said rods to permit them to swing later- -
‘ally -of the strip; and a friction clamp

mounted upon said links and provided with

| sald ‘as -the position of the latter is
| shifted. - - L .
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an actuating member held in such relation to ! defects contained therein, to- arrest the

the path traversed by the strip that when

said bars are swung laterally beyond a pre-

determined position the strip will operate
said member to apply the clamp. o
15. In a perforating machine such as de-
scribed provided with reciprocating punch-
ing mechanism and in combination therewith
a continuous feeding mechanism provided
with a feed roll in rear of the punching de-
vices and a take-up and tension device en-
caging the strip in advance of its delivery to

- said punching devices.

15

20

16. In a perforating machine such as de-~

scribed the combination of the following

elements, to wit; a punching mechanism

provided with a reciprocating member, such

as & punch, driven by a continuously revolv-
ing shaft; a feeding mechanism provided
with a toothed roll engaging the perforations

~ in the strip as the latter is delivered from the

29

punching mechanism; and transmitting de-
vices coupling the punch shaft and feed roll

17. In a perforating machine such as de-

scribed the combination of the following

~ elements, to wit; a reciprocating punching

3()

mechanism provided with a continuously
revolving, driving shaft; a continuously act-
ing feeding mechanism provided with a pm
wheel located in rear of the punching de-

~ vices and engaging the perforations. in the

35

40

45

strip; transmitting devices connecting said
punch shaft and pin wheel, to cause simul-
taneous rotation thereof, and a tension de-
vice engaging the strip in advance of its de-
livery to the punching devices. - |

18. In a perforating machine such as de-
scribed, the combination of the following
elements, to wit; a support for the supply
spool; a bar or apron over which the strip is
conducted in its passage to the punching
mechanism; & tension device located inter-
mediate said spool support and bar and en-
gaging the strip; a reciprocating punching
mechanism in rear of said bar; a pin roll in

~ rear of the. punching devices; a rewinding

- 50

anisi for said pin ro

0o

60

mechanism engaging the strip in rear of said
feed roll; and continuously, as distinguished
from intermittingly, oFera,ting driving mech-

19. In a perforating machine such as de-

.scribed, provided with reciprocating punch-
ing mechanism and a continuously acting
. feeding mechanism, and i1n combination

therewith an automatic inspector codperat-
ing with the strip to.indicate the presence

- of defects, such as perforations, occurring

theremn. R

20. In a perforating machiné' and in com- |
‘bination with the punching and strip feeding

" to cause them to rotate in unison as and for |
the purpose set forth. | R

—_

mechanisms thereol, an inspector for the | closure, 0
strip engaged by the latter and operated by | trolling said piston, to disconnect the motor

punching mechanism. |
21. In a perforating machine and m com-

| bination with the punching and strip feeding

mechanisms thereof an inspector engaging

“the strip and actuated by defects contained
therein to arrest the feeding mechanism.

22, In a perforating machine and in com-
bination with 1ts punching and strip feeding

65

70

mechanisms, an sutomatic inspector engaged

by the strip and actuated by defects con-

{ tained therein to arrest both the punching

and feeding mechanisms. |
23. In a perforating machine the combi-

nation with the punching and strip feeding

mechanisms, of an automatic inspector pro-

vided with a vacuum chamber of which th

strip constitutes the closing element.

75

24, The combination with a strip feeding =

mechanism of an automatic inspector con-
trolled by the strip and operating to indicate

the presence of perforations and weak spots

occurring therein. _

25. The combination with & strip feeding

! mechanism provided with detachable. driv-

ing mechanmism of an automatic™inspector
controlled by the strip and operated by de-

" _ " L "
fects occurring therein to disconnect said-

driving mechanism. -

'26. In a perforating machine and in com-
bination with the punching and strip feeding
mechanisms thereof, an inspector, for .de-
tecting defects in the strip, provided with an
open sided vacuum chamber adapted to be
closed by the strip, and a piston whose cylin-
der or chamber is in open communication
with said vacuum Qh&lng

vacuum is broken by the presence of a perfo-
ration in the section of the strip forming part
of sald vacuum chamber. = |

27. In a perforating machine and in com-

85 -
90 -
95

100

| er and an exhaust,
‘and meanus for retracting the piston when the

105

bination with the punching and strip feeding -

mechanisms thereof, an automatic inspector

for the strip comprising a vacuum box or

chamber open at the side and provided with

‘marginal seating surfaces for the strip; a pis-
ton whose chamber or cylinder communi-
cates with said vacuum chamber and air ex-:

haust; and a quick action valve controlling
an inlet passage, to expedite the action of the
piston. -

28. In a perforating machine provided

or disconnecting the motor; and in combina-

tion therewith an automatic inspector for de- -

tecting defects in the strip as it is fed through

110

115

with punching, strip feeding, and driving
mechanisms including means for uncoupling -

120

the machine, the same embodying in its con-

struction a piston controlling the uncoupling
125

devices for the motor and a vacuum chamber

or box of which the strip forms the cover or
closure, said vacuum box or chamber con-.
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_ when the vacuum is broken by a perforation !
" in. the strip. o L .

29. A vacuum T Ch 1 _
tomatic strip inspector of a perforating ma-

chine provided with a plurality of intercom-
municating channels extending transversely
of the line of travel of the strips, and a mar-

ginal seat for the strip.

" 30. An automatic strip iﬂ_sPéthi'.fgr' pnr-—
forating machines such as described, pro-

vided with a vacuum box or chambér one-
“side whereof is provided with a marginal seat

for the strip, the spacé within said seat being

provided with a plurality of channels com-

municating with a chamber common to all of
sald channels. S T
31. In an automatic inspector for perfo-

i

' rating machines such as described, the com-

20

. admission of air through a supply port.

25
30

.35

bination with & vacuum box or chamber for
the strip to be inspected, and a chamber com-

municating therewith containing a piston

and an exhaust connection, of a quick-action
valve movable with the piston to control the

32. In an automatic strip inspector for
perforating machines sich as described, the
combination with the vacuum box or cham-
ber adapted to receive and be closed by the
material to be inspected and a chamber con-

taining & piston and communicating with
said vacuum box or chamber and the exhaust

apparatus :of @ quick-action valve opening
toward said piston chamber and controlling
an inlet passage, said valve being held in
closed position against atmospheric pressure
by a contact engagement with the piston

- when and while the latter is-maintained in

40

advanced position by the preponderating at-

mospheric pressure on one side thereof.
33. In ‘an automatic strip Inspector for

perforating machines such as described the

- combination with a vacuum box or chamber

45
50

5D

controlled by the material to be inspected

~ and a piston chamber communicating there-

with and with an exhaust apparatus, of a pis-
ton working in said chamber and provided

. with retracting means, and a quick-action

valve opening into said piston chamber and

controlling an inlet ass&ie, said valve pro-
jecting into the path of the piston, to linut

the advance of the latter and seat the valve.

. 34. In a perforating machine such as de-
scribed, provided with strip feeding and
winding. mechanisms and in. combination
therewith an automatic inspector for detect-

ing imperfections in the strip located inter-

mediate the feeding and winding mechan-

~isms In position to engage the strip in its pas-

' sage from one to the other of said mechan-
- 35. In a perforating machme such as de-
scribed, the combination of the following ele-

1ISMsS. -

ments, to wit; a strip feeding mechanism

box or chamber for the au- |

}

=

for detecting defects in the material pro-
| vided with a vacuum box or chamber con-~
trolled by the material to be inspected and a
piston working in a chamber communicating

with said vacuum chamber and provided

with retracting means; -and means controlled -

by said piston and acting upon the driver

coupling, to uncouple the driver.. .
i 86. In a perforating machine such as de-

scribed, the combination with the feeding

- mechanism of an automatic strip inspector

acting in & field distinct from the

- |ing relation with /the feedimg
and an automatic inspector provided with a
‘movable member and means controlled by
defects in the material for shilting said mem-

1sm

member

devices provided with a movable

‘and means controlled by perforations in the
_St-l'ip. for shifting said member. |

»

erforating

70

75

80

37. In a perforating machine such. as-'de‘-l- o

| scrihed the combination of the following ele-

ments, to wit; a feeding mechanism pro- . -

vided with a driver and means for detachably
coupling the latter with the feed mechanism;
a motor for shifting said coupling devices 1n a

direction to disconnect the driver; means
for maintaining said coupling devices in dyiv-

mechanism;
ber, the latter in turn controlling said means

thus disconnect the driver.
- 38. In a perforating machine such as

de-

‘seribed, the combination of the following

elements, to wit; a strip feeding mechan-

ism provided with a driver detachable coup-

85

20

for maintaining the coupling devices in driv-
-ing relation, to release the latter and permit
the motor to shift the coupling devices and.

95

100

ling means, a motor for shifting said coupling

means, to disconnect the driver and a locking
device controlling the action of said motor;
and an automatic inspector controlled by the

105

strip and provided with a movable member =

responding to defects in the strip and acting

upon said locking device to release the motor,

thereby disconnecting the driver from the -
- 110

feeding devices and arresting the stiip.
39. In a perforating machine such as de-
scribed the combination of the following
elements, to wit; a strip feeding mechan-
{)I‘ovided with a driver; means for un-

coupling or disconnecting the feeding de-

vices from the driver including a motor for

uncoupling and a detent device for restrain-

115

ing sald motor with the driver coupled up
with the feeding mechanism; and an auto-

matic inspector provided with a vacuum
chamber codperating with the strip and
communicating with a chamber containing

a piston, the latter provided with retracting

120

means and coupled with the said detent de- -

vice in a manner to release the motor when

126

the vacuum is broken by the admission of

air through the strip. |
40. In a perforating machine such as de-

rovided with means for detachably coup- | scribed provided with a detachable drivins
66 ling it with a driver or motor; an inspector | connection and means for uncoupling sai

130
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~connection including a motor and a detent, | and winding devices thereof, means c¢on-

and 1 combination therewith, a piston act-
g upon sald detent to release the motor.

41. In a perforating machine such as de-
scribed, the combination with the motor and

detent for the driving connection or coupling

10

15

of a piston controlling said detent and work-
ing 1 & chamber or eyhnder one end whereof
communicates with a vacuum chamber and
the other with the atmosphere, o motor de-
vice for retracting said piston, a quick-action
valve o(fening into said Eiston chamber and
engaged by the piston when in advanced po-
sition, to prevent the entrance of air, and
means actuated by the motor of the driving

- connection for shifting the piston, to close

20

- arm coupled therewith, and a

25

the quick-action valve prehmmary_ ‘to the

reéngagement of the detent.
42,
scribed provided with means for disconnect-
ing the driving devices including a motor, an
T&j}(}h for en-

gaging sald arm, to restrain the motor, and in
combination therewith, a piston working in
g chamber or cylinder communicating with a

~.vacuum chamber, a valve controlling an in-

30
- gaged by the arm with which. the latch coop-
erates and acting upon the piston to return

let passage into sald chamber and engaged
by the piston to close said passage, a retract-
ing spring for said piston, a shoulder on said
piston for engaging the latch, and a lever en-

- the latter and close the valve when the driv-

"
40

45

‘with and t .
Piston rod engaging sald latch, to release the

ing devices are disconnected. - _
43. In a perforating machine such as de-
scribed the combination with the spring ac-
tuated shipper rod, the arm coupled there-
Ee latch engaging said arm, -of the

atter, and the lever engaged by the arm and

‘engaging the piston rod to advance the latter.
-+ 44, In a

described, the combination with the strip

erforating mechanism such as

feeding and winding mechanisms of an auto-

i

matic inspector for the strip adapted to be
actuated by perforations therein. . |

45. In a perforating machine such as de-

- scribed the combination with the strip feed-

50

- 65

) . therefor.

60

ing and winding mechanisms, of én automatic
inspector adapted to detect perforations and
engaging the strip intermediate said mechan-
isms. - o -
"~ 46. In a perforating machine such as de-
scribed the combination with the strip feed-
ing and winding mechanisms, of an auto-
matic Inspector controlling the connection
between said mechanisms and the motor

47. In a p‘erfordting machine such as de-
scribed and in combination with the feeding

~ -devices thereof, means controlled by defects

- 65 scribed and in combination with the feeding |

1n the strip

for automatically arresting the
feed motion. S |
- 48. In a perforating machine such as de-

n a perforating machine such as de-

trolled by defects in the strip for arresting
the feed and winding motions. '
- 49. In. a perforating machine provided
with strip winding mechanism and auto-
matic inspecting devices, the combination

t with the driving mechanism including un-

coupling deviees, of means controlled by the

strip and acting through the inspecting de-

vices upon the uncoupling devices, to dis-

connect the winding mechanism.

50. In a perforating machine the combi-

' nation with a strip inspector provided with

a vacuum chamber, a piston and cylinder
communicating therewith and an inlet, of
Imeans controlfed by the piston for opening
sald Inlet as the piston is retracted. |

51. In a perforating machine "proviﬁdedlx

with a strip inspector including a vacuum
chamber, piston and an inlet and in combi-
nation therewith means controlled by the

piston for altérnately closing and opening

sald 1nlet.

70

75

80

85

52. In a pErf::jl'afing ‘machine provided -

with a strip inspector including a vacuum
chamber and piston, and a strip winding
mechanism Including driving devices and
means for uncoupling the motor or driver
and I combination therewith means con-

trolled by the spooled or wound strip and
acting upon the driving devices of the wind-

ing mechanism, to arrest the latter.

53. In a perforating machine the combi-
nation of the following elements, to wit; a
strip inspector including a vacuum chamber
and piston; a strip winding mechanism pro-
vide E ! '
and means controlled by the spooled strip
and controlling said driving mechanism to
arrest the winding mechanism.. .

' 54. In a perforating machine the combi-
nation of the following elements, to wit; a
strip inspector including a vacuum chamber,
piston and inlet controlled by the latter; a

strip winding mechanism provided with de-

90
90

100

with detachable driving mechanism;

105

110

tachable drivirig- devices; and means con-

trolled by the spooled strip for disconnecting
sald .driving devices to arrest the winding.

mechanism when a spool of predetermined
size has been wound. I

55. In a perforating machine provided
with a strip spooling mechanism and an-in-
spector and In combination therewith a pis-
ton controlled by the inspector, a detachable
driver for the spooling mechanism, means
for holding said driver in operative relation

| with the spooling mechanism, and means
i under control of said piston and the spooling

devices for disconnecting the driver, to arrest

the spooling mechanism. o
| JOHN SELLERS BANCROKT.
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