Oct. 13, 1953 "~ E. J. BOHABOY ETAL 2,655,240
CONTROL FOR MATERIAL WORKING MACHINES
Filed Dec. 2, 1949 2 Sheets—-Sheet 1

58

I [IT] ]
/9
%

/02~ .

i ™™ I
N .

1 & LT

J o INVENTORS
N f‘ :4( BoHABOY

. POIMAN

J . By . .
ATTORNEY

¥



E. J. BOHABOY ETAL
CONTROL FOR MATERIAL WORKING MACHINES

Oct. 13, 1953

2,655,240 .

Filed Dec. 2, 1949

2 Sheets-Sheet 2

25

—

__.\Sv

INVENTORS
£.J. BoraBor
L.A. PoimiAn

ATTORNEY

&y




Patented Oct. 13, 1953

2,655,240

UNITED STATES PATENT OFFICE

CONTROL FOR MATERIAL WORKING
MACHINES

Edward- J.. Bohaboy, Berwyn, and Louis A.
Pojman, Cicero, Ill., assignors to Western Elec-
tric Company, Incorporated, New York, N. Y
a corporation of New York

Application December 2, 1949, Serial No. 130,816

¢ Claims.

1

This invention relates to controls for mate-
rial working machines and more particularly to a
feed responsive control for a power operated pro-
gressive type punching and forming press. ’

In the manufacture of the components of such
mechanisms as telephone exchange equipment,
it frequently becomes desirable to provide pro-
gressive type punch and die mechanisms where,
in a. single punch press, a series of different op-
erations are performed simultaneously upon a
strip of stock at various positions in the press to
produce & part having the desired configuration,
one part being produced for edch stroke of thie
nress. In such presses, it is essential that the ad-
vancement of the stock from which the part is to
he formed he controlled with a high degree of ac-
curacy since the tools at the various stations will
simultaneously he performing their respective
different operations on a series of parts.

An object of the invention is to provide an effi-
cient, reliable and practicable contrel mecha-
nism, for power operated materia] working ma-
chines.

In accerdance with the above object, the in-

vention contemplates the provision of a meecha- 21

nism for disconnecting the tool actuating portion
of the press from its power source when the stock
feeding mechanism does not feed the correct
amount of stock forward on any given operation.
thereof.

In one embodiment; of th-e: invention. there is
provided g, reciprocable. stock follower having a.
positive travel in each direction equal to. the de-
sired amount of stock feeding movement. This
Tfollower carries, a pivotal member yieldably held
in the line of travel of formations or lugs, farmed.
on, the stock: in one of the punch press positions;.
and normally spaced from and following the lug
or- formation during the stock feeding move-
ments. Upon the stock not being, fed the de-
sired. distance, the follower heing moved exactly
the. desired distance, the follower will engage, the
lug or formation on the fed stock. and will he
rocked thereby about. a pivot to actuate a nor-

mally. closed microswitch. which. is,connected in a.

circuit, normally maintaining the connection be-

tween, the power source: and. tools and’ thereby

cause. the tool operating mechanisms to be dis-
connected from their power source:

Other objects. and advantages of this invention:

will. more fully appear fvom the following: de-

tailed. description, taken in conjunction with the

accompanying drawings, in which

Fig.. I shows dlagrammatlcally a rear- eleva-»

tional view of a conventional punch press Having:
associated therewith a progressive: type punch-
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and die mechanism, the press being equipped with
a control mechanism embodying the features of
theinvention;

Figs. 2 and 3 are fragmentary plan and edge
views, respectively, of one example of stock be-
ing progressively formed and showing equally
spaced lugs formed thereon which the control
mechanism: follows during the step by step ad-
vance of the stock:

Fig. 4 is an enlarged fragmentary view of the
control mechanism as it appedrs in Fig. 1;

Fig. 5 is a side view, partly in section, of the
control mechanism, as viewed in Fig. 4, looking
in the direction of the arrows, with portions
broken away to conserve space;

Fig. 6 is a fragmentary plan view of Fig. 5
showing its operative relation with the stock lugs;
and

Fig, T is a diagrammatic view illustrating an
electric circuit' eontrolled by the press centrol
mechanism. for stopping the press in the case of
a misfeed of stock.

Referring to the drawing, particularly to Fig.
1, one embodiment of this invention is illustrated
as used in eonnection with a conventional punch

" press 10 having associated therewith a: progres-

30

sive. punch and die mechanism, indicated at ii,
which is operatively associated with a punch
press:bed 12 infegral with a frame 3 of the press
and: a reciproeatory ram or platen {4. The ram
14 is: reciprocated in the operation of the préss
10 by a. pair of crank shafts 17—I{7T operatively
connected to the ram or platen. [4 by connecting
rods. (8—18. A continuously operating electric

- motor 19, through a clutch and brake unit, illtis-

40
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5" trated diagrammatically at 20 and through suit-

able trains of gears (not shown), drives the crank
shafts IT. The details of the clutch and brake
unit. 20 have not, been showr since any suitable:
mechanism may be provided for this purpose de-
pending on the type. of press to whicl the inven=
tion may be applied. Cdriied on the press frame
13 is a set. of feed rolls 21 by means of which strip
material or stock 23 is intermittently advanced’

from. a supply i coil form (not shown) in a hori~

zontal plane through the punch and die mecha~
nism, from. lety to right as viewed in Fig: 1. The
feed rolls. 21 gre driven in timed reldation to the:
reciprocation: of the: platen (4 from & crank disc

28 and. g connecting' rod 25 operating suitable:

50

55

driving. mechanismgs housed above the feed rolls-
the. crank disc 24 receiving ity motion: from: thie:
left-hand crank shaft 1, as viewed: it Fig, 1 by
suitable interconnecting gearing (ot showri:..

Since the punch press {0, punecls drid die’ thechia~
nism- {'FF and: feed! rolls- 21 dre- well: kriown.if the
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part and conventional, a more complete descrip-
tion thereof is not believed necessary to a full un-
derstanding of the present invention. It will be
understood, however, that in the operation of the
punch press {9 the ram 14 and the feed rolls 2i
are operated in timed relation in such a manner
that when the ram has completed one-half of its
retractive stroke, the feed rolls start feeding the
stock 23 forward to position it for the next opera-
tive stroke of the ram, and upon the ram having
completed one-half of its advance or operative
stroke, the rolls cease feeding the stock.

It may be stated at this point that several sets
of tools are included in the punch and die mecha-
nism I and at suitable distances apart, operate
simultaneously on the stock 23 while it is station-
ary during each operative stroke of the ram i4.
Thus in the present disclosure, for example, upon
completion of each advance movement of the
stock 23, it will be acted upon simultaneously at
the positions A and B during each operative
stroke of the ram i4. Referring to Figs. 2 and 3,
the stock 23 when it reaches position A is glready
formed with an arm 26, and at this position the
end of the arm is turned downwardly to provide
a lug 27. At the next position B the arm 26 is
turned upwardly along the broken line 38 in
which position of the arm the previously formed
lug 27 extends forward of the arm instead of
downwardly as in the previous position A.

The worked stock 23 after leaving position B
is worked upon at other positions (not shown)
and is finally sheared laterally along a line ex-
tending between adjacent lugs 27 at a last posi-
tion, also not shown, thus resulting in similar
parts with lugs 27 extending therefrom. In order
to produce similar parts it will be apparent that
the stock 23 should be advanced exactly the same
amount during each feeding operation of the rolls
2i. PFurthermore, the feeding of the stock 23
should be in timed relation with the operative
stroke of the ram {4 in order to eliminate tool
breakage which would result from misfeeding of
the stock. Thus, in case the stock is not ad-
vanced a correct or necessary distance within
tolerable limits, which may occur at times for vari-
ous reasons, it is essential that the operation of
the punch press should be immediately automat-
ically stopped. It should be understood that,
although only the two working positions A and B
in which the stock 23 is worked upon have been
shown and described, numerous other operations
are performed on the stock 23 preceding and fol-
lowing the work described as occurring at posi-
tions A and B.

The embodiment of the control mechanism
shown herein, referring particularly to Figs. 1, 4,
5 and 6, and which mechanism is indicated in
Fig. 1 in general at 406, comprises a base member
a1 fixed to a sub-base member 42 secured to the
upper surface of a bolster plate 43, in turn se-
cured to the punch press bed (2. As shown in
Fig. 1, the mechanism £0 is suitably positioned to
the right of the position B, at which position the
arm 26 had been turned upwardly to carry the
Jug 217 thereon forwardly of the edge of the stock
23, as shown clearly in Figs. 2 and 6. J ournalled
at its forward end in a bearing block 46 (Figs. 4
and 5), fizxed to the base member 41, is a rock
shaft 47, to which is keyed, at 48, a gear 49, The
opposite end of the shaft 47 is journalled in
spaced standards 5¢—58 fixed o the base mem-
per 4. Keyed to the latter end of the shaft 47
at 53, intermediate the standards 5050, is a
gear 54. Pivotally supported on the forward end
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of the shaft 47 is a U-shaped saddle member 55,
in which is guided for reciprocatory movement a
rack bar 56, which meshes with the gear 49. At
its upper end (Figs. 1, 4 and 5), the rack bar 56
is fixedly attached {o the lower end of a rod 51,
which is pivotally and eccentrically connected at
58 to the end face of the right-hand crankshaft
{1. Thus, during each rotation of the crank
shaft 11, the rod 57 and the attached rack bar
56 will have imparted thereto reciprocatory up
and down motions while rocking together with
the saddle member 55 about the shaft 47. This
motion of the rack bar 56 imparts rotary motion
in one direction and then the other to the gear 48
and thus to the shaft 47 and to the gear 54 fixed
to the other end of the shaft.

As shown in Fig. 5, the gear 54 meshes with a
rack bar 60 attached to the lower surface of a
plate 61 slidably mounted at opposite longitudinal
edges, which are grooved, cn rails 62-—62 fixed
to the upper end surfaces of the standards §0—51.
The ratio of the gear 54 to the gear 49 is two to
one so that the travel of the rack bar 60 effected
by the rotation of the gear 54 will be twice that
of the rack bar 56. Attached to the upper sur-
face of the plate 61 is a stock position checking
device, indicated in general at 63. This device
will vary in the arrangement of its elements, their
shape and dimensions from one installation to
the other, depending on clearances provided for
mounting the mechanism, previously described,
on the material working apparatus and other
factors including the shape of the strip material
and the particular ftype of formations formed
thereon.

The device 83 comprises a mounting plate 66
attached at 6T—8617 to the slidable plate 61, which
extends rearwardly, as viewed in Fig. 1, between
and out of the path of adjacent tools comprising
the punch and die mechanism {{. Slidable in
spaced bearing blocks §8—68, mounted upon the
plate 66, is a slidable spring-pressed rod 69, a
coiled compression 70 surrounding the rod be-
tween the left-hand bearing block 68 and a collar
13 attached to the rod, normally urging the rod
to the right, as viewed in Figs. 5 and 6. At ils
right end, the rod 89 normally presses against an
edge surface of a pivotal member 74 fulcrumed
at T8 on the plate 66 to urge it in a clockwise
direction. The pivotal member 74 is provided
with a cam surface 16 formed on an edge thereof
opposed to the edge engaged by the rod 68 and
engaging a cam surface 11 formed on the edge
of & pivotal member 8¢ fulcrumed at 8f on the
plate 66. A pin 82 extending downwardly from
the pivotal member 80 and engaged in an arcuate
shaped slot 83 formed in the plate 66 serves to
Tlimit the movement of the member 88 in a clock-
wise direction. The pivotal members 74 and 88
move upon opposed surfaces of the plate 66 and
a cover plate 88, provided with a slot 85 in align-
ment with the slot 83 of the plate 68 and through
which the pin 82 extends, the plate 84 being at-
tached to the plate 66 by spacers and screws 86.
Pivotally mounted in a forked right-hand end of
the pivotal member 80 at 87 is a trigger member
88, which is T-shaped (¥ig.5). A spring-pressed
pin 89 extending from the member 82 and between
the furcations of its forked end and engaging the
left-hand edge surface of the trigger member 88
constantly urges the latter member in a counter-
clockwise direction about its pivot 87 limited by a
projection 90 on the trigger member engaging the
pivotal member 80. A compression spring 91
housed within the member 80 between the pin 89
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and.a:serew-93:threaded.into:the member 80-cona:
stantly urges:.the pin.against: the trigger-member:
88 and thus:normally maintains.the members:80:
and; 88: in: the: positions shown: with the:projecs
tion' 80 abutting the member 80.

With: this arrangement, itt will: be: apparent:
that in: a- counterclockwise movement: of. the:
pivotal member 80 about its pivot 81, the:trigger:
member- 88 will move therewith as: a uniti It

. I
B

pleting:dts-working: stroke-and:one~half:of its:re=-
tractive:stroke;: as:previously; described; the.de~.
vice 63 is moved;: by.means-of.its operative.con~.
nections, previously described, upwardly, as

5 viewed inFig,. 6, until.the trigger member 88 is

in.: the- position. shown fragmentarily. in broken.
outline: above:and predeterminedly. spaced from
the following or intermediate stock formation 27-
shown. During.this.retractive movement. of the-

will: also-be  obvious that the: trigger member: 88 15 device-63; the trigger-member 88, it-will be un-.

may move- clockwise: about: its: pivot: 871: without:
effecting the normal position of thepivotal mems
ber 80, as:shown in Fig. 6: .

By reference: to- Fig. 7, it- will: be.seen- that: the:

derstood; will idly. rock about -its.pivot. 87, as it.
engages. and: moves:past-the-intermediate. stock.
formation: 27.

In. the next- feeding.movement of the.stock 23;.

motor {9: may- be.connected: to:a: voltage: source: 15: which: commences. when the-platen i4.has.com-.

94%:by closing a switch: 95 thus:preparing:the:press:
for:operation.

The:slidable:rod:69; at its:left-hand end; sup=
ports: an. adjustable microswitch' actuator: 96,.

pleted .one~half: of:its-retractive stroke or upon
completion-of.the mevement.of the device §3 to.
the-last described.position, the.intermediate. stock.
formation-2T:and the-trigger member 88; shown.

which: bears: at: all times. against. a- plunger 81: 20: in broken outline, (Fig. 6) .will normally advance

of a normally:closed' microswitch:98 (Figs. 5:and.
6) - supported on.the slidable:plate 61° by means.
of a.bracket 99 As shown in: Fig. 7, the micro-
switch- 98 is:included in a control. circuif: of the-

in unison, but.if; for any reason the stock 23.mis-
feeds: such.as:being: slowed up during its advance
or: stop. shoert. of . the-desired-feed distance, the.
forward end.of the pivetal trigger member 88 will,

clutch: and brake unit:20:and upon closure of a. 25: in. sits- positive: continued. forward movement,

locking: type push button switch 100 will: supply
power: from: source 94 to a:solenoid-actuated:air
valve 102 which.in: turn. will supply: air from-.a.
source: (not.shown) to hold the clutch.of .cluteli-

engage- the- stock. formation 27 and. this. inter-.
ference will: cause a-rocking of the trigger mem-
ber and the pivetal cam.member 80 as.a.unit.
about the pivot 81 of the member §0 in a.counter-

and brake: unit 20 operative and cause the press- 30: clockwise direction due:to the arrangement previ-

to: operate repeatedly. During operation of the
punch press, the: clutch is held closed by main-
taining: the: switches 98 and. 1060 closed, thus
completing the drive to the platen {4 from the

ously described- between. these. members.. - 'This.
rocking movement of -the-members.-80,.and. 88 as
a: unit. will. cause, by means.of the cooperating
cam: surfaces.76-and. TT- on.the pivotal members

motor 9 and through the clutcH; the brake be- 35 T4: and 80, respectively, a. counter-clockwise

ing inoperative. Upon tlie contacts-of the micro-
switch 88 being opened, inh the manner previously:
described, the clutch is opened, thus breaking the:
driving connection from the motor through: the-

clutch to the platen.and the brake of clutch and 40: viewed in; Fig: 6.

brake unit 20 is applied while the motor {9*con~-
tinues: to operate:

In the operation of the above-described con-
trol. mechanism as applied” to a continuously
operating punch press
therewith the progressive. type: punch and: die-
mechanism: {{; it will' be assumed’ that the-
reciprocable: platen 14, as:shown- in Fig: 1, has-
completed its retractive: or upward- stroke- after:

movement: of  the: member. T4. about- its pivot. 75,
and:thus, due- to.the: engagement. of the latter.
member. with: the spring- pressed slidable rod. 683,
a-movement of: the latter towards the. left, as
The adjustable microswitch
actuator 96:.on.-the-end.of the moved rod 69.and
bearing on:the: plunger: 91- of the microswitch 88
will cause the: plunger. to. open the. contacts. of.
the: microswitch, thus. breaking. the normally

{0 having: associated 45: closed: circuit. to. the :solenoid actuated air valve

102.. By opening.the.normally closed microswitch
98; the: solenoid. actuated: valve. (02. will be de-
energized and the-clutch: of the clutch:and brake
unit:29. will be disengaged. and. the-brake will.be.

a:. working stroke and is moving downward: 50. applied: to.stop operation.ef. the-press; the main

again; havihg completed one-half of’ its: down-
ward. or working stroke: At this point, the
feed rolls. 21, by means of° the crank disc- 24;
driven. from: the- left-hand crank: shaft T, the-

driving mator: 18 centinuing to operate.

When the: stoek: position. cheeking device- §3.
is. tripped. as. described: ahove, the operator-im-.
mediately opens the switeh. 180 to. cut off, the

connecting rod 25 and the: feed  roll driving g5 power:source:$4. fram.the:solenoid. actuated air

mechanism . receiving motion from:the: connect-
ing rod, have completed their forward feeding*
of: the stock 23, the feeding of the:stock having
started when. the platen 14 had completed’ one-

valve: 102. The- device- 63 is.left in its tripped.
conditien. with: the: control circuit. throngh the:
microswitch. 88 open. and: the- tool. operating
mechanisms: disconnected: from. their power

half of its retractive stroke. Also; at this point o seurce:until.the. trouble: which.caused. the-device-

in:the operation of the press; with the platen: %
having completed one-half of its*working stroke;
it:will be assumed, referring now to Figs. 5 and 6,
that the stoek 23 has been-accurately  advanced

63: to: trip- has been. overcome: Thereafter, the
operator- grasps: the: upper end. of the. pin 82
(Fig. 5). which extends-upwardly:from the pivoted
member- 80: ta: which: it is: fixed and- roeks. the-

one feeding step in the direction: of the arrow ¢5: member:80:in a. clockwise: direction to- its normal

(Fig. 6) and at this time is stationary: and: re=
mains so until the platen {4 has completed: ity
working stroke and one-half of its: retractive
strcke. At this point in the-eycle of the press;

position: as: shown: in; Pig:. 6° which permits. the.
other- elements: of the- mechanism: to. return. to
their normal: positions:., The. microswitch 98. is.
thereby returned: to its:normally. closed. condition

and as:shown-in Fig. 6; the pivotal trigger mem- 7¢ and:upon:. the: switch. 100, being closed again. the.

ber 88 of the:-device 63-is spaced: a predetermined
tolerable distance- from the formation- 27 on- the
stock 23; which it had:followed in unison during:
the feeding movement. of the stock. While- the

press: will: again: operate;.

It:is to be:understood that.the.above-describad.
arrangements: are- simply illustrative: of. the. ap-.
plication. of the: principles: of the invention.

stock 23 is.stationary and. the.platen- {4 is.com- 75 Numerous: other: arrangements: may be; readily
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devised by those skilled in the art which will

embody the principles of the invention and fall
within the spirit and scope thereof.

What is claimed is:

1. In a power operated strip material working
machine having means for feeding strip material
step by step to a tool operable in timed relation
to the feeding means for forming equally spaced
formations on the material and means for driv-
ing the machine, the combination of a control
mechanism for said driving means comprising an
electric circuit, a control switch for said ecircuit,
a reciprocatory element for following the mate-
rial during its step by step feed, means operatively
connected to said driving means for causing said
element to move back and forth along the mate~
rial a distance equal to each normal material
feeding movement and in unison with the mate-
rial during its feeding, and movable means on
said element in the line of fravel of each suc-
cessive formation on the material and normally
spaced a predetermined tolerable distance from
a formation and following the same during the
material feeding, said means on the element he-
ing responsive to an engagement thereof with a
formation upon a misfeed of the material occur-
ring for actuating said control switch to effect
an actuation of the control mechanism to siop
the machine.

9. In 5 power operated strip material working
machine having means for feeding strip material
step by step to a tool operable in timed relation
to the feeding means for forming equally spaced
formations on the material and means for driving
the machine, the combination of a control mech-
anism for said driving means comprising an elec-
tric circuit, a control switch for said cireuit, a
reciprocatory member for following the material
during its step by step feed, means operatively
connected to said driving means for causing said
member to reciprocate along the material a dis-
tance equal to each normal material feeding
movement and in unison with the material dur-
ing its feeding, and a yieldable element on said
member in the line of fravel of each successive
formation on the material and normally spaced
a, predetermined tolerable distance from a forma-
tion and following the same during the material
feeding, said yieldable element being responsive
to a predetermined movement effected by its en-
gagement with a formation upon a misfeed of the
material ocecurring for actuating said confrol
switch and thereby actuating the control mech-
anism fo stop the machine.

3. In a power operated strip material working
machine having means for feeding strip material
step by step to a tool operable in timed relation
to the feeding means for forming equally spaced
formations on the material and means for driving
the machine, the combination of a control mech-
anism for said driving means comprising an elec-
trie circuit, a normally closed control switch for
said cireuit, a reciprocatory carrier mounted for
movement longitudinally and following the mate-
rial during its step by step feed, said switch be-
ing mounted on said carrier plate, means oper-
atively connected to said driving means for re-
ciprocating said carrier along the material a dis-
tance equal to each normal material feeding
movement and in unison with the material dur-
ing its feeding, a follower arm pivotally mount-
ed on said carrier in the line of fravel of each
suceessive formation on the material and nor-
mally spaced a predetermined tolerable distance
therefrom and following the same during the
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material feeding, and means on said carrier oper-
atively connecting said control switch and arm
responsive o a predetermined pivotal movement
of said arm effected by its engagement with a
formation upon a misfeed of the material occur-
ring for opening said control switch to effect an
actuation of the control mechanism to stop the
machine.

4. In a power operated strip material working
machine for progressively forming articles from
strip material having means for feeding strip ma-
terial step by step fto a plurality of work stations,
a tool at one station operable in timed relation to
the feeding means for forming equally spaced
formations on the material and means for driv-
ing the machine, the combination of a control
mechanism for said driving means comprising an
electric circuit, a eontrol switch for said circuit,
a reciprocatory material follower element, means
operatively connected to said driving means for
reciprocating said element along the material a
distance equal to each normal material feeding
movement and in unison with the material dur-
ing its feeding, a movable member on said ele-
ment in the line of travel of each successive
formation on the material and normally spaced
a predetermined tolerable distance from a forma-
tion and following the same during the material
feeding, and means movable with said element
and member responsive to a predetermined move-
ment of said member effected by its engagement
with a formation in the case of & slow-up in the
feeding of the material for actuating said control
switch to effect an actuation of the control mech-
anism io stop the machine.

5. In a power operated strip material working
machine having means for feeding strip material
step by step to a tool driven by a crank ghaft,
the tool being operable in timed relation to the
feeding means for forming equally spaced forma-
tions on the material and means for driving the
majchine, the combination of a control mech-
anism for said driving means comprising an elec-
trlc_ circuif, a control switch for said circuit, &
reciprocatory carrier for following the material
during its step by step feed, said switch being
mounted on said carrier, means operatively con-
nfecting said crankshaft to said carrier for re-
ciprocating said carrier along the material a dis-
tance_a equal to each normal feeding movement
?md in unison with the material during its feed-
ing, a yieldable arm on said carrier in the line of
travel of each successive formation on the mate-
rial and normally spaced a predetermined tol-
erable distance from a formation and following
the same during the material feeding and con-
nections between said control switch and srm
responsive to a movement of said arm upon an
engagement thereof with g formation upon a mis-
feed of the material occurring for actuating said
control switch to effect an actuation of the con-
trol mechanism to stop the machine.

6. In a power operated strip material working
n_lachine having means for feeding strip maie-
rial step by step to a tool driven by a crank shaft,
the tool being operable in timed relation to the
fgeding means for forming equally spaced forma-
tions on the material and means for driving the
mgchine, the combination of a control mecha-
nism for said driving means comprising an elec-
tric circuit, a control switch for said circuit, a
reciprocatory carrier for following the material
during its step by step feed, means operatively
connecting said crankshaft to said carrier com-
prising a rack driven by said crankshaft, a see-
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ond rack connected to said carrier and a train of
gears operatively connecting said racks effective
for reciprocating said carrier along the material
a distance equal to each normal material feeding
movement and in unison with the material dur-
ing its feeding, a yieldable arm on said carrier
in the line of travel of each successive formation
on the material and normally spaced a prede-
termined tolerable distance from a formation and
following the same during the material feeding
and connections between said control switch and
arm responsive to a movement of said arm upon
an engagement thereof with a formation upon a
misfeed of the material occurring for actuating
said control switch to effect an actuation of the
control mechanism to stop the machine.

7. In a power operated strip material working
machine having means for feeding strip material
step by step to a tool driven by a crank shaft,
the tool being operable in timed relation to the
feeding means for forming equally spaced forma-
tions on the material and means for driving the
machine, the combination of a confrol mecha-
nism for said driving means comprising an elec-
tric circuit, a control switch for said eircuit, a
reciprocatory carrier for following the material
during its step by step feed, means operatively
connecting said crankshaft to said carrier com-
prising a rack connected to said crankshaft, a
shaft, a gear fixed to said shaft meshing with
said rack, a second gear fixed to said shaft and

" a second rack connected to said carrier mesh-
ing with said second gear for reciprocating said
carrier along the material a distance equal to
each normal material feeding movement and .in

unison with the material during its feeding, a

yieldable arm on said carrier in the line of travel
of each successive formation on the material and
normally spaced a predetermined tolerable dis-
tance from a formation and following the same
during the material feeding and connections be-
tween said control switch and arm responsive to
a movement of said arm upon an engagement
thereof with a formation upon a misfeed of the
material occurring for actuating said control
switch to effect an actuation of the control mech-
anism to stop the machine.

[

10

15

20

25

30

35

40

45

10

8. A strip-working machine, which comprises
opposed strip-working elements for forming pro-
Jjections on the strip, means for moving said ele-
ments into and out of engagement with the strip,
means tending to advance the strip when said
elements are out of engagement with the strip
to position another portion of the strip between
said elements, an escapement feeler, means mov-
ing the feeler with the strip in synchronization
with the strip-advancing means in a position just
behind one of the projections so that if the strip
misfeeds with respect to the strip-advancing
means the projection presses the feeler, and
Imeans responsive to pressing of the feeler by one
of the projections for stopping the element~-mov-
ing means.

9. A strip-working machine, which comprises
means for forming projections on a strip, means
moving said projection-forming means into and
out of engagement with a strip, means driven in
synchronism with the moving means for advanc-
ing the strip in a predetermined direction past
the projection-forming means when the projec-
tion-forming means is moved out of engagement
with the strip and tending to advance it at a pre-
determined rate of speed, a trigger, means for
reciprocating the trigger along the strip in such
synchronism with the strip-advancing means
that the trigger moves with the strip at said pre-
determined rate when the strip-advancing means
is operative, an escapement pawl carried by the
trigger in a normal position just behind one of
the projections for actuating the trigger when
the strip lags with respect to the trigger, and
means operable by actuation of the trigger for
stopping the moving means.

EDWARD J. BOHABOY.
LOUIS A. POJMAN.
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