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“ALLEN JOHNSTON, OF OTTUMWA, IOWA.

. METAL-CRIMPING MACHINE.

| Specification of Letters Patent. Patented Dec. 28, 1909.
- Application filed May 22, 1909. Serial No. 497,612. o |

To all whom it may concern:

.. Be'it known that I, ArLex JoHNSTON, of

| GG

Ottumwa, Towa, have invented a new and
useful ITmprovement in Sheet-Metal-Crimp-

ing Machines, which invention is fully set
forth in the following specification. |

This invention relates to means for crimp-

ing strips of sheet metal. |

.~ The more particular object 1In view.is to
provide a machine for automatically and

. regularly crimping strips of sheét metal de-

siened for use in making the toothed por-

tion of gear wheels, such, for example, as the

oear wheels shown and described in my ap-
plication for Letters- Patent ~-Serial No.

- 490,690, filed March 12, 1908. “While this 1s
" the special object in view, the .invention 1is .
"not limited to crimping sheet metal for this

~ specific purpose, but, as will be manifest
20 from reading the description herein, it 1s
- “applicable to the crimping of sheet metal for

a variety of uses. |

- According to the present invention, the
~ regular and uniform crimping of the sheet
‘metal strip is effected by having the strip of
metal gripped between two sets of jaws at a

~ distance apart equal to the- length of the

35

bent up

“strip ‘required to form that portion of the
" crimp extending from the center of the
crown of one crimp to the center of the
“crown of the next succeeding crimp, and
~ then bringing the two sets of jaws together
whereby the straight portion of the strip

thus lying between the two sets of jaws 1s
nt up into the crimp, means’ being em-
ployed to control the direction of the crimp

- so that it will always be uniformly in the

-same direction, that is, in the present in-
stance shall always be  crimped upward.
10

Preferably, the movement between the two

 sets of jaws is by the present invention ob-
~tained by having one pair of holding jaws

- stationary - during the crimping movement,

. while the other pair moves forward toward

5 the stationary pair of jaws to effect the

crimp. While this particular movement 1s

90

‘shown in the drawii.gs, and 1s the one pre-
ferred, the invention is not limited to this:
* kind: of movement between the two sets of

jaws, since it is manifest that the two sets of

- jaws -might move toward each other, or

© -the two sets of jaws might be employed with .
the same result. A crimp having been ef-.

other kinds of relative movement between

fected,: the vibratory pair of jaws moves

backward to take a new hold upon the strip | bratory member

1 of sheet metal, the extent of this backward
‘movement being determined by suitable stop

mechanism, which likewise - determines the
amount of metal entering into the next suc-

ceeding crimp. Upon the next succeeding -
forward movement of the vibrating jaws,
“the relatively' stationary or holding pair of

jaws open, and as the vibrating jaws move
forward again, the entire strip of metal, 1m-

cluding both the crimped and the uncrimped

portion thereof, is advanced a distance equal

-‘té‘f that between the centers.of the crowns of

two adjoining crimps, when there i1s a pause

in the forward movement of the vibratory
jaws, and the holding jaws .elose upon the

crimped strip.  Immediately thereafter, the

vibratory jaws continue their forward move-
ment, and the next succeeding crimp 1s

formed. Tt will thus be seen that the vi-

bratory jaws perform the double function

of feeding the strip forward and crimping
the same, and that the holding jaws are sta-

tionary so far as any relative movement in
a right line to or from the crimping jaws 1s
concerned, their only movement being an
opening and closing movement to permit the

feed. The movements of the vibratory
crimping and feeding jaws are effected and

controlled by suitable cams, and the open-

ing and elosing movements of the holding
jaws are effected likewise by suitable cam
mechanism, the whole operation proceeding
automatically so long as a sheet of strip

‘metal remains in position to be crimped.
~The inventive idea involved is capable of

receiving a variety of mechanical expres-
sions, one of which, for the purpose of 1llus-

trating the invention, is disclosed in. the -

accompanying drawings, but 1t 1s to be un-
derstood that said drawings are for the pur-

pose of illustration only, and are not in-.
tended to define the Iimits of the invention,
reference being had to the appended claims

| - 100

for this purpose.

In said drawings, Figure 1 is a frof_lt ele-
vation of the machine, with the parts in the

‘position which they occupy at. the instant

when a crimp has been completed; Fig. 2

is a like view with the partsin the position

which they occupy just before the feeding
movement of the vibratory jaws begins; Fig.
3 is a detailed perspective of the holding
jaws, the parts being separated for better

ShOWlng_theil‘ conStructiOn; Fig. 4 1S a per-
spective view of the upper end of the vi-

with its attached parts;
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Thaving suitable bearings in the frame 1.

“shaft 2

| thlounh the lever 5.

securely to its work.

£

Fig. 5 1s a rear elevatlon of the machine.
shon mg tho cam mechanism for contro]lmﬂ'
the opening and closing of the holding jaws;
Figs. 6 and 7 are detﬁ,ﬂs of the cams comn-
trol]mg the vibratory jaws; and Ifig. 8 is a

side elevation of the machme showmo the

position of the various cams on the main
shaft.

Referring to tho drawings, 1n which 1111@
reference numerals indicate like parts, 1 in-

“dicates the framework of the machine, of any

suitable construction, and 2 a power shaft

A
constantly driven ﬂy-wheel 3 is mounted to
be <on11e(ted to or disconnected from the
, by means of any suitable clutch
mechanism 4 controlled by the workmen, as
As this cluteh me(,h-
anism forms no particular part of the pres-
ent invention, it need not be further de-
scribed herein. Pwoted to the frame 1 at

6 1s a vibratory lever 7, whose upper end or

head 1s provided with a flange 8, moving
under the lip of a bracket 9, wherebv the
lever 7 1s omded n 1ts Vlbmtlonq and held

A spring 10 reacts be-
tween a bracket 1t and the Vlbratoly lever

7, tending to throw the lever from the posi-

tlon shown in Kig. 1 to:that shown in Fig.

2, the limit of the movements of the level'-

under the influence of the spring 10 being
controlled by a screw 12 passing through a

bracket 13 on the frame, and prowded wnh’

the usual lock nut 14.
Mounted on the slnft is a cam 15 bear-
g against an anti-frictional roller 16 car-

“ried in the head of the vibratory lever 7.

The ouﬂme of the cam 15 1s such that when

the cam 1s in the position shown in Fig. 2,

45

with the shaft 2)

the spring 10 throws the lever 7 to the rwht

~and the iurthel revolution of the cam In the

direction indicated by

the arrow brings a
portion of the cam 15"

(which 1s conoentuo
thereby producing a dwell in the movemeut

portion 15" of the ¢am contacts with the
roller 16, acting to quickly throw the lever

T from rmht to left, and at the telmmdtlon

50

of the active part 15" of the cam 15 OCCUY'S

‘a second. dwell 15”"", succeeding which the

“diameter of the cam 0ladually moleﬂses,
as at 15

Plvoted upon the Vlblaton lever 7 at ](

1S a lever 18 normally pulled downward by a |
spring 19 reacting between the two levers 7
‘and 18." On.that end of the lever 18 adja-
cent to the power shaft 2 is a friction 101101

- 20, which bears against a cam 21. This cam

GO

65

is of umfolm diameter except at a p‘ut 217,
whichi is shapod as shown in Fig. 7.
the part 217 is opposite the roller 20, spring
19 depresses the forward end of the {ever 18,
but when the roller 20 bears against the re-
maining portlon of the cam 91 the forward

iy

opposite the roller 16,

“7]1@11' |

to 1ts base. .

“ng into the head of the lever T,

}.

044 550

_portion of the lever 18 is thrown upward as

shown in Fig. 1.
Mounted in the forw qrd face of the head

jaw is shaped at its lower portion as shown
in detail in Fig. 4 to form a shaping die; the

outline of the jaw at 23 being preferably

~of the vibratory lever 7 is a jaw 22, which

70

that of one-half of the crimp to be formed

from the crown portion of the crimp down
This jaw 22 1s provided with a
slot 24 thr ouo'h which passes a- screw 25 tak-
and a sec-
ond screw 26 bears on the top of the Jaw.
By means of the two screws 25 and 26, the
desired position of the jaw 22 Im,y be se-
cured and maintained.

On the forward end of the lever 18 1s an
upwardly projecting rib 27, which when the
vear end of the lever 18 is pressed down-
ward, bears forcibly against the under side
of the strip 28 of sheet “metal to be crimped,
and acts to grip the said sheet firmly be-

tw een said r1b 27 and the lower edge of the

jaw 22, the bearifig of the rib 97 ‘beng
slwhtly in advance of the bearing of the
lower edge of the jaw 22, for the purpose of

'd1reot111cr the bending of the crimp upward.

Preferably and as here shown, this rib 27

1s not formed integrally with the lever 18,
but is formed on a removable block of metal
29, secured by any suitable means, as by a
'_set serew 30, to the forward end of the lever
18, It will be observed that the jaw 22 and
the rib 27 constitute a pair of vibratory

jaws between which the sheet metal stri 1p 28
1s gripped, for a purpose WlllCh will more

fully heremafter appear.

Mounted on an outwardly pro3ectm€r-
' bracket 81 on the main frame is the lower
‘member of a pair of holding jaws, here
“shown.in the form of an anvil Dblock 32, the
‘same being retained in IJOSltIOIl by any sult-
able means, as a screw 33. |

75

80

90
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Mounted in the main frame of the ma-

“chine is a rock shaft 34 having keyed thereto
of the lever 7. Immediately thereafter, that |

an arm 385 (Figs. 1 and 2), which projects

‘over the jaw 32 and carries a holding j Jaw 36

provided with three toothed corrugatlons

approximately the shape of the spaces inter-
110

vening. between the crimps or teeth of the

~crimped sheet metal strip, as will be clearly
;understood by an inspection of KFig.
holding jaw is secured to the arm 35, as by
I 'a screw 37. Passing through a ver tloal hole |
or openlno' 38 in the arm 35 and the holding

3. 'This

jaw 36 is a stripping pin 89, whose upper
end bears loosely against a bracket 40 pro-
jecting outward from the- frame 1 of the ma-
¢hine.

whlle the other end

of a spring 42 bears

| bears upon “the top of the arm 85.

‘'This stripping pin 89 is provided
with an fl,butment 41, against which one end

110

120

Referring to Fig. 5, 43 1s a lever shaped -
as shown in said ﬁgure and keéyed to the

| shaft 34 and pivoted to the lower portion

130
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of said lever 43 at 447 is 2 second lever 45,

having an anti-friction roller 46 at one end

which bears on a cam 47 keyed to the main

shaft 2, which cam throughout a greater
portion of ‘its periphery is concentric with
the shaft 2, but is provided with a descend-

ing portion 47/, a dwell 47”", and an ascend-

ing portion 47’"/. The outer end of the le-

ver 43 extends alongside of the cam 47, and
is shaped as shown in dotted lines in Fig. 5,
and the cam 47 is provided with a pin 48; .

which contacts with the cam portion 49 on
the lever 43 as the roller 46 comes opposite

‘the descending portion 47’ on the cam 47.

Passing through the end of the lever 45
opposite the roller 46, is a screw 50 whose
upper end bears against a sleeve 51, mount-
ec to turn loosely on the rock shaft 34, and
arranged to be operated by a handle 52.
This sleeve 51 has a flat or cut-away portion
53, which by turning handle 52 from a hori-

zontal to a vertical position, may be brought
opposite the screw 50, thereby permitting

the screw and the end of the lever 45 to
which it is secured to move upward. '
“The operation of the machine as thus de-

seribed 1s as follows:—For the purpose of

incerting the strip of sheet metal to be

30

35

40

crimped, the handle 52 is turned from the | ' the :
i the rib of jaw 27, gives the metal an up-

horizontal position shown in Fig. 5 to a

vertical position, thereby bringing the cut-

away fTace 53 on.the sleeve 3k opposite the

set screw 50, whereupon spring 54, reacting
‘between the frame of the machine and.the

lever 43, elevates said lever; thus rocking
the shaft 34 and the arm 35, and hifting the
holding jaw 36 up so that the sheet metal
strip 28 may be inserted through the guide
55 (Ifigs. 1, 2 and 8) between the jaws 22
and 27, and between the holding jaws 32
and 36. This being done, the handle 52 1s

- thrown into the horizontal position shown 1n

45

50

- 99

Fig. 5, thus acting to again depress the léyer
43, and rocking the shaft 34 and arm 35

to bring the holding jaw 36 down upon the.

sheet metal strip, where it is held between
the jaws 32 and 36. The sheet metal strip
being thus 1n position, the operator connects

the shaft 2 with the fiy wheel 8 by operating

the clutch 4 through the medium of the

treadle lever 5, whereupon the vibratory

lever 7 is advanced from the position shown

in Fig. 2 to that shown in Fig. 1. The
several cams 15, 21 and 47 are so-tuned that
as the lever 7 starts to advance, therrear end

~ of the lever 18 is forcibly depressed by rea-

son of the fact that the roller 20 is out of;

~ the cut-away portion 21” on the cam 21, so

60

that the sheet metal strip is firmly gripped
between the lower edge of the jaw 22 and
tlie rib 27 on the lever 18. During the first
part of the advance of the lever 7, the roller

16 thiereon is in contact with the advancing

65

portion 15”7 of the cam 15, and the pin 48

on the cam 47 is acting on the portion 49"

‘dwell portion 15
opposite the roller 16 on the vibratory lever
1 7, so that there has been a slight momentary

Jaws 22 and 27.

o

of the lever 48 fo hold it elevated, thereby

elevating the holding jasww 36, and permit-

‘ting the strip 28 to be advanced or fed for--

ward from right to left in Fig. 2. While

the pin 48 on.the cam 47 is in the dwell por-

tion 49’ of the lever 43, the roller 'G on the

‘lever 45 is in the dwell ‘portion 4:”" of the
| 'cam 47, but as the pin 48 passes from under

the dwell portion 49’ of the lever 43, the
‘roller 46 comes in contact with the upward

active portion 477" of the ¢am 47, thereby

forcibly depressing the lever 43, and thus

bringing the holding jaw 36 down firmly

70

75

upon the sheet metal sirip 28. During this

“descending movement of the jaw 36, the

i

of the cam 15 has been

(bwell in the forward advance of the jaws 22

and 27 and the strip gripped thereby, but at ¢

the instant that the strip is grasped and held

80

CJ
)

between the holding jaws 32 and 86, the =

active portion 15* of the cam 15 comes 1nto
contact with the roller 16 and the jaws 22
and 27 are then forcibly advanced to the po-
sition shown in Fig. 1. The latter part of
the advance of the jaws 22 and 27, acting
in connection with the upward pressure on

00

the under side of the strip of sheet metal by

ward crimp the exact shape of which is de-
termined by the contour ef the shaping die

93 of the jaw 22 and the corresponding con-

tour of the oppositely disposed shaping
die on the holding jaw 36, as will be clearly

2 and 3. The crimp having- thus been
formed, the cut-away portion 21" on the

cam 21 comes opposite the roller 20 on

the lever 18 at the same instant that the de-

scending portion on the cam 15 comes oppo-

05

1060
understood by an inspection of Iigs. 1,

site the roller 16 on the vibratory lever 7,

s0 that the grip on the sheet metal strip be-

tween the jaws 22 and 27 is relieved, and

“at the same Instaiit the vibratory lever 7T
is thrown from left to right by the action

of the spring 10, the extent of such throw

110

being determined by the position of the set

serew 12 and the contour of the cam 1.
During the time that the lever 7 lhas been

completing this throw from left to right, the

roller 20 has been traveling in the dwell

portion 21° of the cam- 21, and immediately

upon the completion of the rearward throw

-of the lever 7 -the roller 20 rides out of the
dwell portion 21" of the cam 21, and -the
‘strip is again firmly gripped between the -
As this-gripping action occ-
curs, the dwell 15" on the cam 15 comes op- -
‘posite the roller 16, and the vibratory lever 125
7 therefore remains stationary for an in- .~
~stant, and it is at this time that the pin 48 -
on the cam 47 acts on.the cam portion 49 of - -
the lever 43, and. that the roller 46 on the . .-
lever 45 enters the descending portion 47 13w

115

126

- - .
B
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- of the cam 47 thereby elevating the hold- ] necessaly on the part of the operator, except

g jaw 36, The mefal strip is prevented
from moving upward with the holding jaw

. 36 by the action of the stripping pin 39,
5 whlch 1s held down 1n its engagement Wlth

~the bracket 40 on the frame.

10

At the instant when the holdmg jaw 36 1s

raised above the crimped strip, the active

portion 15’7 of the cam 15 comes opposite

the roller 16 on the lever 7, and advances

the lever from right to left, thereb effect-
irng a feed of the crimped stup flom right

to left over a distance equal to the space

15

20

29

from the center of the crown of one crimp to
the center of the crown of the next succeed-

ing .crimp. When this has been accom-
plished, the roller 16 enters the dwell 15”"" of

the cam 15, and the lever 7 again remains

stationary for a short period of time, and
the pin 48 on the cam 47 having pas%ed

Tfrom under the dwell 49" on the lever 43.

and the roller 46 having also passed beyond

the dwell 47" of the cam 47, the lever 43, -

and with 1t the arm 35, 1s “lﬁ“un rocked %0
as to throw the holdmg Jjaw ¢ 36 downward,

the teeth on the under side of said jaw enter-
ing the spaces between the crimps on the

strlp of sheet metal. J ust as this oceurs, the

roller 16 is actuated by the active cam por-

30

40

- 45

tion 15% on the cam 15, and the vibratory
lever is then again advanced from right to
left to effect the crimp as betore descubed'

The holding jaw 36, the crimping jaw 22,

and the cams 15 and C)1 are all made remov-
35

able, to the end that other corresponding
parts may be substituted therefor, to pro-
vide for crimping sheets of metal of various
thicknesses, and to also.provide for effecting
crimps of v:u yving form such as the 1‘10ht
hand crimp in Fig. 1, where the inner sur-

faces of the metal fmmmo the crimp con-

tact for the whole or a part of the depth of
the crimp, or such as the more open forms

of crimp shown in Figs. 2 and 3. Thus,

when it ig.desired to erimp a strip of sheet
metal for the purpose of forming the same

.into a sheet metal gear wheel of one pitch,

50

When this. change is'macle, the throw of the |
vibeatory lever 7 has also to be altered, and

- adjustable st0p screw  12.
means, provision is made for a great variety

one set of cams and one-set of Jaws may be
- employed, and when: a sheet of metal is to

be crimped for a gear- wheel having a differ-
ent number of teeth or: different pltch a dif-
ferent set. of cams-and jaws are emploved

this is readily accomphshed by means of the
By this simple

of crimps, and on sheet metal strips of a

- great variety of thicknesses.

60

It will be .observed that onee the sheet'

metal strip 1s introduced and the crimping

= action beﬂ'un the machine continues auto-

. matically “to: perfmm its functions, and to
- effectively crimp the strip until the entire |
65 .strip hﬂS been ,crimped, no attention being

to 1insert a new strlp when the preceding one
has been fully crimped.

Various obvious changes may be made in
the construction of detailed parts of the ma-
chine without departmg from the spirit of

the 1nvention, and Such variations are de-

signed to be mcluded 1n the accompanying
clarms.

Having thus descrlbed my invention, what

18 claimed 1s:—

1. In a machine for crimpling sheet metfll
sirips, the combination of two sets of grip-
ping devices seizing the strip at two points,
a shaping die on each of sald sets of grip-

ping devices, and means moving one of said

sets of gripping devices toward the other.

2. In a machine for crimping sheet metal
strips, the combination of two shaping dies
which ton*ethel lmve the contour of a crimp,
two sets of gripping devices seizing the strip

“at two points, means moving one of said sets

of gripping devices towmd the other and
closing said dies on the CI‘llIlP

G

75

50,

3. In a machine for crimping sheet metal 00

strips, the combination of two sets of grip-
ping jaws seizing the strip. at two points
with sufficient of the strip between them to
form a crunp, one member of each set of

Jjaws having a Sh‘tplllﬂ“ die, and means to

bring the two sets of Jaws together to close
the slmplnﬂ* dies and form the crimp.
4. In a machine for crimping sheet metal

strips, the combination of a pair of gripping
jaws arranged to grip the.strip of meta

and hold 1t St‘LthllaI'Y, a shaping die on one

of said jaws having the contour of one side

of the crimp to be formed, & second pair of

gripping jaws arranged to grip the strip of

inetal at a sufficient dlstance away from said
first set to form a crimp, a shapmcr clie on

‘one of said second set of gripping jaws, and

means moving said second set of jaws
toward said first set to form the crimp.
‘5. In a machine for crimping sheet metal

"%trlps, the combination of a *-)hapmo die hav-

ing the contour of one side of a crimp, means
1901proea,tmg said die transversely to the
strip,-a second shaping die having the con-

tour -of the other side of said crimp, and
means 1emprocatmg said second die length-

wise of said strip.

6. In a machine for crimping sheet metal
strips, the combmation of a gripping or
holding device carrying a shaping die hav-
Ing the contour of one side of & CrImp; means
reciprocating said holding device and die

| transversely to the strip, a second gripping

device engaging said strip and carrying a
shaping die ha.vmo the contour of the other

95

106G

105

110

115 .

120

125

side of said crimp, and means reciprocating -
said second gripping device -md die 1en0th-—-

wise of said strip.
7. In a machine for crimping sheet metal

| strips, the combmﬂtmn of two sets of grip- 130
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ping means seizing the strip at two points
with cnough of said strip between them to
form one complete crimp, a die on each of
said sets of gripping devices having the con-
tour of one side of a crimp, and means recip-
rocating said sets of gripping means on lines
transverse to each other.

8. In a machine for crimping sheet metal
strips, the combination of a stationary anvil,

a holding device having a. die conforming

to-part of the contour oi a crimp, means re-
ciprocating said holding device toward and
from said anvil; a gripping device having a
die conforming to the remaining part of said
crimp, and means reciprocating said grip-
ping device toward and from said ‘anvil on
a line transverse to the line of reciprocation
of said holding device. |

9. In a machine for crimping sheet metal
strips, the combination of a holding device
for the strip, a die on said device having the

contour of one side or face of a crimp, with
a reciprocating gripping device the gripping
members of which consist of two elements
one of said elements being a shaping die

having a contour conforming to the other

side or face of said crimp, and the other

20

oripping element constituting means to con-
trol the direction of the crimp.

10. In a machine for crimping sheet metal
strips, the combination of an anvil, a recip-
rocating holding device, a die on said hold-
ing device having a contour corresponding
to one face or side of a crimp, means recip-
rocating said holding device with a dwell

at the end both of the to and the fro mo-

tion thereof, a gripping device, means g1v-

ing said device a to and fro motion with

- relation to said anvil, with .a dwell or inter-

- 40

45

ruption in the movement toward said anvil,
and a die carried by said device and having
a contour. conforming to the other side or
face of said crimp. o

strips, the combination of a forming jaw

having on its face the contour of one side

of & crimp, a second jaw on which the strip
is clamped by the first jaw, a reciprocating
jaw having on its face the contour of the

11. In a machine for crimping sheet metal

o

other side of the crimp, a clamping jaw
clamping the strip to the reciprocating jaw

and moving with it, and means reciprocating

the two last named jaws. _

12. In a machine for crimping sheet metal
strips to form gearing, two sets of gripping
devices gripping the sheet metal strip at a
suitable distance apart to form a crimp for
a tooth of the desired size, and means fore-
ing one of said gripping devices toward the
other until the inner faces of the crimp con-
tact with each other.

13. In a machine for crimping sheet metal
strips to form gearing, two sets of gripping

o0
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devices gripping the sheet metal strip at a

sultable distance apart to form a erimp for
a tooth of the desired size, means controlling
the direction of the crimp, and means fore-
ing one of said gripping devices toward the
other until the inner faces of the crimp con-
tact with each other. -

14. In a machine for crimping sheet metal

strips to form gearing, the combination oz
means controlling the direction of the crimp,

and means forcing the inner surfaces of the
metal of a crimp into contact with each
other.

- 15. In a machine for crimping sheet metal

“strips, the combination of a- pair of vibra-
tory feeding and crimping jaws, means Vi-

brating the same, means for varying the
amplitude of vibration of said jaws, and
means releasing said strip during the feed-
ing but seizing said strip during the erimp-
ing portion of each vibration.

16. In a machine for crimping sheet metal

“strips, the combination of a pair of vibra-.

tory feeding and crimpilng jaws, means Vi-
brating the same, and means releasing said
strip during the feeding but seizing said
strip during the crimping portion of each

- vibration. |

_In testimony whereof I have signed this
specification in the presence of two subscrib-

ing witnesses.
| ALLEN JOHNSTON.
Witnesses:

Trnos. E. RobcErs,
F. A. Wricur.
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