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CHARLES W. GRAHAM, OF ROME, NEW YORK.

~ JAW-MOTION FOR CAN-BODY-FORMING MACHINES,

1,055,974.

Specification of Letters Patént, Patented Mar.11,1913.

Application filed January 28, 1910. Serial No, 540,567,

To all whom it may concern:

Be it known that I, CaarLes W. Graman,

residing at Rome, in the county of Oneida
and State of New York, have invented cer-
tain new and useful Improvements in Jaw-
Motions for Can-Body-Forming Machines,
of which the following is a specification. -
- This invention relates to can making ma-
chinery, and has particularly to do with the
body forming mechanism that constitiites a
part of such machinery.

More specifically, the invention relates to
a' forming device of the type in which a
blank is presented between a pair of pivoted
jaws and an expansible horn or mandrel, the
engagement of the jaws with the blank
bending the latter about the horn to give it
substantially the final form of can body de-
sired, and the expansion of the horn causing
the previously prepared opposite edges of
the body to interlock, in a manner well
understooed in the art.

One of the objects of the invention is to
provide a forming mechanism of the kind

referred to in which the operating parts are’

such and so arranged that movement of the
parts is arrested where desirable without
shock of impact. o ‘

More specifically stated, an object is to
provide a forming mechanism of the kind
referred to in which the operating parts are
such and so arranged that dead center ef-
fects are obtained at various phases of their
operation where the elimination of shock,
strain, vibration and unnecessary movement
is especially desirable. :

A further object is to devise an apparatus
in which the parts are of such character-and
relation that the forming jaws are caused to
move at different speeds during different
phases of their movement, to the end that

the jaws may move to a position of engage-.

ment with the blank slowly and positively,

giving ample time for the feeding forward

of the blank to a position adjacent the horn,
without danger of jarring or displacement,
and that after the blank has been engaged
under pressure the succeeding forming
movement of the jaws takes place quickly,
while the opening movement of the jaws
also takes place in accordance with™ the
movements of other parts of the machine,
and in view of the operative relation be-
tween the forming mechanism and other
moving mechanisms, _ '

Still another object is to- correlate the

bumping mechanism with the means for
moving the. forming jaws in such a way ag
t6 make for greater simplicity of construc-
tion and insure harmony and sequence of
operations. ' : :

Another object is to provide a bumping
mechanism, related to the forming means as
aforesaid, and of improved construction,
whereby -the last portion of the operative

advance of the bumper is made with a rapid
negative acceleration and the return move-
‘ment with rapid, positive acceleration, and

so that a powerful but not violent compress-
ing action takes place, which is cushioned,
withal, for the sake of uniformity, and to
eliminate unnecessary vibration and noise.

A more specific object of the invention is
to associate the mechanism referred to with
other mechanism usually found in can mak-

ing machinery, in such’a way that the ma-

chine shall be particularly” compact and
simple.

Other objects and aims, more or less broad
than those stated above, will be in part ob-
vious and in part specifically adverted to in
the course of the following detailed deserip-
tion, in which the elements, combinations,
and arrangements of parts constituting the
invention are set forth; and the scope of the

60

85

70

75

80

85

application thereof will be indicated in the -

appended claims, . x

In the accompanying drawings, which are
to be taken as a part of this ‘specification,
and in which I have shown preferred forms
of embodiment of the invention and the va-
rious contributing devices: Figure 1 is a
front elevation of a can making machine

90

embodying my invention; Fig. 9 is a sec- .

tional plan view on the line 22 of Fig. 8;

Fig. 3 is a vertical section on the line 3—3

of Fig. 1; Figs. 4 and 5 are details, in ele-

vation and section, respectively, of a connec-

tion for the bumper; Fig. 6 is an elevation,

detached, showing the driving mechanism,

forming jaws, bumper and intermediate
linkage, the parts cccupying the position at
which the forming jaws are clamping the
blank about the horn and the bumper 1s ap-
E‘roaching the end of its Oﬁ:erative stroke.
ig. 7 is a view similar to Fig. 6, but with
the parts in their relatively opposite posi-
tion with the driving shaft rotated at ap-
proximately one hundred and eighty de-
grees. ‘ : o
Referring to the drawings, wherein is
illustrated a machine embodying the above
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- . I provide for. the interruption of the feed
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. and other features of my invention, there
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15

is shown a frame comprising broadly a base
1, upon which are erected various standards
which support the driving shafts of various
operative parts, constituting a can body
making machine, said standards being pref-

erably formed integral with the base por- |

tion as shown, in order that alinement and
distance relations: between - parts may be

" conserved.

The various operative parts of themachine
are driven from the main drive shaft 2,
which extends transversely of the machine
near the central portion thereof, journaled
in bearings carried by suitable standards 3
and: 4, and provided exteriorly of the ma-
chine with thé pulley 5, which may be

- driven from any suitable source of power.

20
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Main drive shaft 2 is provided with the
worm wheel 6, which meshes with the worm
wheel 7 rotating freely on a main operating
shaft 8. , ,

9 indicates a bevel gear pinned upon shaft
8, anid 10 a clutch member keyed to shaft 8
for reciprocatory movement. A cluteh le-

ver, or shipper fork 11 straddles the member |

10, the bifurcated end -of the lever being

‘provided with friction rollers 12 that engage

a circumferential groove.13 of the member

.10. Obviously, by moving the lever 11 the

clutch end 14 of the member 10 may be
moved into or out of engagement with a
correspondingly shaped clutch face 15 on

~“the worm wheel, with the effect of positively

35

driving the gear 9 or not as desired.
The gear 9 being fast on the shaft, by its
engagement with bevel gear 16 drives an up-

right shaft 17, journaled in & standard: 18,

that drives, through the intermediary of

40
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an epicyclic gear 19, a reciprocating- blank
feeder 21 (see Fig. 8). It is not deemed nec-
essary for the purposes of this specification
to enter into some of the details of the blank
feeding means. It is sufficient to say that
the feeder comprises a reciprocating mem-
ber, provided with spaced spring pressed

~ dogs 22 for. engaging the blanks, said dogs

50

55

sliding under the blanks when moved in one

direction, and engaging behind them and’

progressing them forward step by step by
movement in the other direction. Straight
line movement is assured by a depending
member 23 that engages a guide-rod 24 suit-
ably secured in the machine, and member
23 is also connectéd with the driven member
of the epicyclic device 19. The office of the

~ blank feeding device is to presént simul-

taneously to various mechanisms comprised

- in the machine a single blank, in progres-

65

sively varying stages of manufacture. And

by electrically controlled means automati-
cally operative upon the happening of a

given circumstance, as when two blanks at

one time are presented to the machine by

1,085,674

the feeder. .. -Said means act to disrupt the
operative relation between the gear 9 and
shaft 8 by causing movement of the ship-
per fork, as explained in my copending ap-
plication Serial No. 540,568 filed of even
date. - - -
The opposite end of shaft 8, which pref-
erably extends through and is journaled in
standards 25 and 26, operates, as by means
of eccentrics 27 and 28 thereon between
standards 25 and 26 and various connected
parts, the jaws 29 and 30, which are adapted
to bend the edged blanks about the horn 31
which rests against a yoke 32 located cen-
trally of the machine. - Shaft 8 also drives,
as by means of the crank 34, the bumping
mechanism 85 employed to press the inter-
locked flanged portions of the can body
against horn 31. A worm wheel 36, driven
from a worm gear 37 on shaft 8, actuates a
shaft 38 suitably journaled in the frame
parallel to shaft 2, which carries at its op-
posite ends eccentrics 39, through which are
actuated edging devices 40. There is also
mounted on shaft 38 a sprocket wheel 41,
which drives, as by means of chain 42, a
sprocket wheel 44, mounted on a shaft 45
suitably -journaled -in the machine frame
parallel to shaft 2, but on the other side
thereof from the. shaft 38. Shaft 45 actu-
ates eccentrics 46 at opposite ends thereof,
through which' are operated the notchers 47,

48 indicates a crank on the end of shaft
8, exteriorly of the machine, which, through
connections 49, 50, and 51 reciprocates the
horn expander 52.

A mechanism denoted by 54 mounted

‘upon the top portion of the machine is
‘adapted to maintain the blanks flatwise

against the bed or table 55. The blank
feeder 21 extends across the machine past
notching devices 47, edging devices 40, and
to horn 31 and bumper 85, and by its re-
ciprocation is adapted, in a manner well un-
derstood, to progress a blank over the table
to each of said operating mechanisms in
turn. ’ ’ »

The foregoing brief description of the
machine as a whole is set forth merely for
the sake of clear understanding. Inasmuch

‘as the present invention is primarily con-

cerned with the forming jaws, bumper, and
their.operative connections details of the re-

~maining parts of the machine, except as
“above: outlined, will be omitted.

Proceeding accordingly, 31 in1dic:1tes an
gggl)_anding horn, or mandrel (as to the de-
tails of which reference is made to my co-

‘pending application filed of even date here-

with), to a ‘position above which a blank
is intermittently fed in the operation of
the machine, as already described, after re-
ceiving treatment from the notchers and
edgers. The blank is left by the feeding de-
vice resting upon the horn, and the next op-
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eration is the bending of the blank about the
horn.. This is accomplished by the move-

ment of jaws 29 and 30, pivoted ‘at 58 well

above the horn .in the machine frame, and
having movement toward and from each
other, the jaws being formed on their op-

posed faces so that when moved to the closed

position shown in.Figs. 1 and 6 they may
substantially embrace the horn. When in

_their open position, as indicated in Fig. 7,

the ends of the jaws are-up and out of the
way of the blank as it is fed to the horn, and

of the formed body-as it is withdrawn there-.

from. With a blank at rest in the position
indicated in Fig. 7, and the jaws open, move-
ment of the jaws toward each other, to the
position of Fig. 6, will bend the blank about
the horn, which, by the properly timed move-

ment of the horn expander, is‘at this time:

in its contracted condition. ' Jaws 29 and
30 by means of their swinging movement
tightly stretch the blank about the contract-

ed horn, and the oppositely flanged edges
slip over one another. Horn 31 is now ex-
panded through the properly timed move-

ment of its expander, thus causing the
hooked edges to 1nterlock, one with another.
The bumper 83, is slowly forced upwardly,

contacts the interlocked edges and clenches

the same, by driving them into a groove 58,
formed in an edging steel carried by the
horn, with considerable force. The bumper

is then quickly retracted, and the horn be--

ing allowed to contract by means of the
movement of its expander, and the jaws
swung upwardly, the feed pawls take against
the rear edge of the can body and move it
away from the horn. o

The mechanism, as above referred to, and
its mode of operation is more or less famil-
iar, but in its embodiment herein disclosed
it possesses certain features of utility and
advantage, due to construction and arrange-
ment of parts now to be described, referring
particularly to the forming jaws, and their
operative connections. ‘ ,

Movement of jaws 29 and 30 about pivot
56 is brought about through connections
with eccentrics 27 and 28 on shaft 8, respec-
tively; and inasmuch as the jaws, with their

connected parts are similar, the explanation

will be confined to one of them.

Extending from the eccentric strap 59 of
eccentric 27 is an eccentric rod 60, whose
outer end is pivoted to a lever 61, interme-
diate the ends thereof, as at 62, said lever
being pivoted as at 63 to a cross piece 64
of the machine frame. Pivoted to the free

end of lever 61 as at 65 is a link 66, adjust-

able as to length as by means of a turn-
buckle, or right-and-left connection 67. At
its upper end the link is pivotally connected
to the free end 68 of a controlling arm 69,
which is pivoted in the upper part of the
mnachine frame, as at 70. Pivoted to the free

end of arm 69, preferably also at 68, is the

a

end of a link 71, whose other end' is pivoted, -

as at 72, to one end 74 of a bell-crank lever,
pivoted in the machine frame as at 76, and
whose other end 77 is pivoted, as at ‘78, to
one end of a link 79 that is adjustable as
to length and pivoted at its other end to the
jaw 29, adjacent the jaw pivot 56. :

It may be additionally stated that the
parts above set forth are of such lengths
and so related that they constitute a connec-

tion betwéen the shaft 8 and jaw 29 whereby’
-the movement of the jaw is-arrested, without

shock or impact,” when it reaches its closed
position (Fig. 6) and when it reaches its
open position (Fig. 7) at the ends of half
revolutions of the shaft respectively. This
result is due to'the fact that the arm 77 of

70
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80

the bell crank and the link 79 constitute a

toggle which is straightened, as in F ig. 6,
at the end of one-half revolution of the

~shaft 8 when jaw 29 is in its closed position i
" while at the end of the second half:revolu-

tion, as in Fig. 7, when the jaw is in its open
position, a dead center condition is estab-
lished between the pivot points 68, 70 and

' 76. Furthermore, when the jaw’is in the

position of Fig. 6, at the end of the first

85

half-revolution of shaft 8, a dead center

condition is established between shaft 8,

95

eccentric 27, and pivot 62, while a similar -

condition arises when shaft.8 has reached
the end of its second half-revolution, as in
Fig. 7, when the jaw is in its open position.
Thus the connection between shaft § and the
jaw providés a self-contained check effective

at the ends of the opening and closing move-

100

ments thereof, without impact with or the .

intervention of extraneous elements. In
addition to attaining this important result,
the  jaw operating mechanism is so - con-
structed and arranged, as shown, that it
transmits the driving movement of the shaft

to the jaw so that the jaw moves at. varying

speeds, in view of the movements of other
parts of the assembled machine. For exam-
ple, in the present device the parts are such
and so related that the to-and-fro movement
of the jaw above the line of the blank is
accomplished in an interval of time substan-
tially equal to that in which the to-and-fro

movement of the jaw below the tin-line takes.
'place. For the most practical engagement

of the blank by the jaws the pivoted ends of
the latter are positioned relatively near the
line of the blank, and the movement of the
end of a jaw from its cpen position to the
tin or blank. line is considerably less than
its movement from the tin-line to the closed
position. Therefore, in view of the fact
that as stated, the to-and:fro movement of
the Jaw above' the tin-line is accomplished
in substantially the same length of time as
the to-and-fro movement below the blank
line, it follows that the rate of travel of the
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jaw above the blank line is relati\;ely slower

than that below-the line. Thus ample time
is allowed for feeding the blank:onto the
horn before the actual bendipg movement of
. o the jaw takes place. :
~ The description heretofore given of the
operative connections between-shaft 8 and
jaw 29 applies, element for element, to those
“between the shaft and complementary jaw
1o or bending member 30, it being understood
that the arrangement of parts is the same,

except that they are disposed appropriately.

in view of the opposed relation of the jaw,
‘as shown. '

It will thus be apparent that I have
devised a bending mechanism which is par-
ticularly effective and powerful for the per-

16

formance of its function because of the sim-
plicity of its operative connections and its.

20 powerful toggle action, in which noise,

shock, strain, vibration, and wear are rela- -

tively slight, and whose operation is har-
monious with that of other parts of the as-
sembled machine, and yet without the use of

25 cams or other undesirable instrumentalities.
" Cobperative with the bending means in a
manner previously referred to is the bumper
35. “This device includes the bumper proper
35, which may be of any preferred construc-

30 tion, adapted to contact with the interlocked
edges of a can body, but which may well
comprise, as shown, a U-shaped member 81,
_between the arms of which is removably car-
ried a bumper-steel 82. From the lower end

35 of mémber 81 extends a piece 84, slidable in
a guide 85 secured to the machine frame, and

a depending part 86 of member 81 is pivoted

- to one end of link 87. Said link 87, in order

to cushion the bumper and render 1ts action

40 uniform, is preferably made in two pieces,
relatively movable, and with an interposed
spring cushion, and may well be constructed
as-shown in Figs. 4 and 5. As there illus-
trated the upper member 88 carries a bifur-

45 cated depending part 89, provided with
elongated slots 90, as shown in Fig. 4, and

in said slots extend and have slight play,
‘pins on the corresponding interfitting part
of lower member 91. At each end the lower
.50 member is provided with a well 93 for the
accommodation of coiled springs 94. Said
springs bear respectively against beveled
plates 95 carried within the ends of:the
upper member 88, and correspondingly bev-

55 eled blocks 96, having threaded portions. 97
extending through apertures 98 in the ends

f upper member 88 are also located within
the ends of the upper member, engaging
with beveled blocks 95, and in an obvious

60 'manner causing the latter to regulate the
pressure of springs 94 upon the turning of
nuts 92 upon the ends of threaded. exten-
sions 97. ’ o .
Rising frcm the ends of upper member 88

- 85 are journal members 99, suitably spaced to

1,065,974

embrace the depending parts 86 of bumper
35, a pin passing through and pivotally con-
necting said part 86 and members 99, as
shown in dotted lines, Fig. 3. Similarly,
lower link member 91 is provided at its ends
with depending journal members 101, adapt-
ed to receive between them the end of arm 102,

| said journal members and arm 102, being

pivotally connected as: by a pin passing
through suitable apertures therein, indi-
cated in dotted lines, Fig. 8. Said arm 102
is fastened on a rock shaft 103 having bear-
ings in standards 25 and 26. Also fast on

.shaft 103 is an arm 34, arm 102, shaft 103,

and arm 34 thus constituting in effect a bell-
crank lever. .The outer end of arm 34 is

- pivoted to an arm 105 that is in turn pivot-

ed to a crank-disk 104 upon the end of and
coaxial with the shaft 8 exteriorly of stand-
ard 26. The parts are of course such and
so related that the bumper will be thrown
into contact with the can body upon the
horn immediately after the jaws 29 and 30
have closed. ’

It will be noted that the arm 102 and the
cushioned link are related after the manner
of a toggle, and that in the bumping opera-
tion the toggle is tending to straighten.

An important-feature in connection with
the driving of the bending jaws and the

‘bumper is the fact that shaft 8 has bearings

in both standards 25 and 26, and the eccen-
trics 27 and 28 for the jaws are mounted on
the shaft between said ~bearings. Thus
bending strains on the shaft due to the jaw
motion are minimized. Furthermore, the
rcek-shaft 103 has bearings in both stand-
ards 25 and 26, and theé arm 102 is fast
thereon between said bearings, so that in
the operation of the bumper, no injurious
strains are transmitted to the main-operat-
ing shaft 8.

The operation of the mechanism herein
deseribed is believed to be plain from the
explanations already made, and further de-
tailed description thereof is accordingly
omitted. ‘

It will also be apparent that the most im--

‘portant members and arrangement of the

link motion which has been previously de-
scribed, for operating the bending members
is in those parts above the adjustable links
66, or in other words if the points 66 are
oscillated or moved by any means other
than those shown, substantially the same
result would be produced. i

T desire it understood that T do not limit
my claims by the details of construction
shown, in which I have simply illustrated
one way of embodying the creative part or
conception of the invention in concrete form
in a structure or machine. ’

The described devices are simply embodi-
ments of the invention which other struc-

| tures might embody, and some of the parts,
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as also combinations of parts, might well
be used without the other in different types
of such machines, without departure from
the purview of .my invention, and I regard
myself as entitled to such variations from

the shown and described devices as fall
within the scope of my invention as indi-’

cated in the claims.
It is also to be understood that materials,
sizes, and -relativities of parts are unimpor-

- tant, except as they are specified in the

15

20

claims..

- Having thus deécribed my invention, what -
I claim as new and desire to secure by Let-:

ters Patent is: : o

1. In combination,a forming horn, movable
bending members and mechanism for oper-
ating said members, said ‘mechanism in-

cluding a link, lever, and controlling arm

having pivetal points so arranged that a
dead center condition is established at the

-end of the opening movement of the bending

- members, substantially as specified.

25

36

40

45

50
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80
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- 2. In combination, a forming horn, moy-

able bending members and mechanism for
operating said members, said mechanism in-
cluding a link, lever; and controlling arm
having pivotal points so arranged. that s,
dead center condition is established at the
end of each bending and opening movement
of the bending - members, substantially as
specified.

3. In combination, an. expansible horn, a
bumper having a-cushioning member, mov-
able bending members and mechanism for
operating the bending members, said mechg-
msm including a toggle and being so. ar-
ranged 'that a substantially dead center con-
dition is established betweéen the members of
the mechanism .at the end of the bending

- movement of the bending members, substan-
tially as specified. -

4. In combination, an expansible horn, a
bumper having a cushioning member, mov-
able bending members .and mechanism for

operating said members, said mechanism in- ]

cluding a link, lever, and controlling arm

~having pivotal points so!arranged that a

dead center condition is established at the
end of the epening movement of the bend-
ing members, substantially as specified.

5. In combination, an expansible horn, a

,bumper having a cushioning member, mov-
able bending members and mechanism for -

operating the bending members, said mech-
anism including a toggle and being so ar-

ranged that a substantially dead center con-

dition is established between the members
of the mechanism at-the end of the bending
movement of the bending members, substan-
tially as specified. ) -

6. In combination, a forming horn, mov-
able bending members and mechanism for

‘operating the bending members, said mech-

anism including a continuously moving

‘the bending members,

driving member, reciprocating link motions
operated therefrom and connected to the
bending members and so arranged that a
period of comparative rest is approached at
the end of the bending movement of the
bending members, substantially as specified.

7. In combination, a forming horn, mov-

"able bending members, and mechanism - for
.operating the bending members, said mech-

anism -including a - continuously’ moving
driving member, reciprocating link motions
operated therefrom and connected to the
bending members and so arranged that a
period of comparative rest is approached
at the end of the opening movement of the
bending members, substantially as specified.
8. In combination, a forming horn, mov-
able bending members, and mechanism for
operatinig the bending members, said mech-
anism including a continuously - moving
driving: member, reciprocating link motions
operated therefrom and connected to the
bending members and so arranged. that. a
period of comparative rest is approached
at the end of each of the bending and open-
ing movements of the bending members,
substantially as specified.

9. In combination, a forming horn, a
bumper, movable bending members and
mechanism for operating the bending mem-
bers, said mechanism including a continu-

-ously moving driving member, reciprocat-
ing link motions operated therefrom and

connected to the bending members, said link
motions including an adjustable link, and so
arranged that a period of comparative rest
is approached at the end of the bending
movement of the bending members, sub-
stantially as specified. Lo :

'10. In combination, a forming horn, a
bumper, movable bending members and
mechanism for operating the bending mem-
bers, said mechanism including a continu-

ously moving driving member, reciprocat- -

ing link motions operated therefrom and

5
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connected to the bending members, said link

motions including an adjustable link, and
so arranged that a -period of comparative
rest is approached.at the end of the opening
movement of the bending members, substan-

tially as specified.

1L In combination, s forming horn, a
bumper, movable bending members and
mechanism for operating the bending mem-
bers, said mechanism including. a continu-
ously moving driving member, reciprocat-
ing link motions operated therefrom and
connected to the bending members, said
link motions including an adjustable link

and so arranged that a period. of compara-.

tive rest is approached at the end of each

of the opening and bending movements of
substantially as‘speci-

fied. : :

12. In combination, a forming horn, moy-
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able bending members and mechanism for

~ operating the bending members, said mech-

anism . including a continuously moving

- driving member, and link and lever con-
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nections between the driving member and
each of the bending members, said mecha-
nism having two sets of dead center condi-
tions proximated between the different mem-

bers of the mechanism at the end of the’
bending movement of the bending members, .

substantially as specified. ;
18. In combination, a forming horn, mov-

able bending members and mechanism for

operating the bending members, said mech-

anism -including a: continuously moving

driving member, and link.and lever connec-

tions between the driving member and each
of the bending members, said mechanism
having two sets of dead center conditions:
proximated between the different members.
of the mechanism at the end of the opening .

movement of the bending members, substan-
tially as specified. ' ' '

"14. In combination, a forming horn, mov-
able bending members and mechanism for

.operating the bending members, said mech-

anism including a continuously moving

driving member, and link and lever con-

nections between theé driving member and

.each of the bending members, said mecha-
nism having two sets of dead center condi--
tions proximated - between the different:

members of the mechanism’ at the end of
each of the bending and opening movements
of the bending members, substantially as
specified. ’ - o

15. In combination, a forming horn, mov-

- able bending members and ‘mechanism for
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operating the bending members, said mech-
anism  including a _continuously’ moving
driving member, and link and lever connec-
tions between the driving member and each
of the bending members, said mechanism
having two sets of dead center conditions
proximated between the different members
of the mechanism at the end of each of the
bending and opening movements of the

‘bending members, one set of the members

forming the dead center relation being in-
cluded at each end of the bending and open-
ing movements, substantially as specified.

16. In combination, a forming horn, a

bumper, movable bending members and
mechanism for operating the bending mem-
bers, said mechanism including a continu-
ously moving driving member, and adjust-
able link and lever connections between the
driving member arnd each of the bending
members, said mechanism having two sets
of dead center conditions proximated be-
tween the different members of the mecha-
nism at the end of the bending movement
of the bending members, substantially as
specified. .

17. In combination, a forming horn, a

1,065,874

bumper, movable bending members and
mechanism for operating the bending mem-
bers, shid mechanism including a continu-
ously moving driving member, and adjust-
‘able link and lever connections between the
‘driving member and each of the bending
members, said mechanism having two sets of
dead center conditions proximated between
the different members of the mechanism at
the end of the opening movement of the
bending members, substantially as specified.

18. In combination, a forming horn, a
bumper, movable bending members and
mechanism for operating the bending mem-
‘bers, said mechanism including 2 continu-
“ously moving driving member, and adjust-
able link and lever connections between the
\driving member and each of the bending
members, said mechanism having two sets
of dead center conditions proximated be-
tween the different members of the mecha-
nism at the end of each of the bending and

| opening movements of the bending members,

substantially as specified.

19. In combination, a  forming horn, a
bumper, movable bending. members and
mechanism for operating the bending mem-
bers, said mechanism including a continu-

_ously moving driving member, and adjust-

able link and lever connections between the
driving member and each of the bending
‘meimbers, said mechanism having two sets
of dead center conditions proximated be-
tween the different members of the mecha-
nism at the end of each of the bending and
‘opening movements of the bending mem-
bers, ‘one set of the members forming the
dead center relation being inclided at each
end of the bending and opening movements,
substantially as specified.

90. In combination, a forming horn, mov-

able bending members and mechanism for-

operating the bending members, said bend-
ing mechanism comprising a toggle having
one element thereof pivoted to a bending
member and interposed members between
the toggle and a continuously operating driv-
ing member, whereby a substantially dead
center condition is established in the toggle
at the end of the bending movement of the
bending members, substantially as specified.

91. In combination, a forming horn, mov-
able bending members and mechanism for
operating the bending members, said mech-
anism including a toggle having an element
thereof pivoted to a %endihg member, and
members including a lever, link and a con-
trolling arm interposed between the toggle
and a continuously operating driving mem-
ber, said lever, link and controlling arm hav-
ing pivotal connections so arranged that a
substantially dead center condition is estab-
lished at the end of the opening movement
of the bending members, substantially as
“specified,
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22. In combindtion, a'forming horn, movy-

able bending members and mechanism for
operating the bending members, said mech-
anism including a toggle having an element
thereofvpivotef to a bending member, and
members including a lever, link and a con-
trolling arm interposed between the toggle
and a continuously operating driving mem-
ber, said .lever, link and —controlling arm
having pivotal connections so arranged that
a substantially dead center condition is es-
tablished at the end of the opening move-
ment of the bending members, and a sub-
stantially dead center condition is also eg-
tablished in the toggle at the end of the
bending movement of the bending members,
substantially as specified.

23. In combination, a forming horn, a
cushioned bumper, movable bending mem-
bers and mechanism for operating the bend-
ing members, said mechanism comprising an
adjustable toggle having one element there-
of pivoted to a bending member and inter-
posed members between the toggle and a con.
tinuously operating driving member, where-
by a substantially dead center condition is
established in the toggle at the end of the
bending movement of the bending members,
substantially -as specified.

24. In combination, an expansible form-

. ing horn, a bumper, movable bending mem-

3p

40

4b

50

55

60

85

bers and mechanism for operating the bend-
ing members, said mechanism including a
toggle having an element thereof pivoted to
a bending member, and adjustable members
including a lever, link and a controlling arm
interposed between the toggle and a continu-
ously operating driving member, said lever,
link and controlling arm having pivotal con-
nections so arranged that a substantially

dead center condition.is ‘established at the

end of the opening movement of the bend-
ing members, substantially as specified. -

25. In combination, a forming horn, a
bumper, movable bending members and
mechanism for operating the bending mem-
bers, said mechanism comprising an adjust-
able toggle having one element thereof piv-

oted to a_bending member, and adjustable

members including a lever, link and a con-
trolling arm interposed between the toggle
and a continuously operating driving mem-
ber, said lever, link and arm having pivotal
connections so arranged that a substantially
dead center condition is established at the
end of the bending movement of the bend-
ing members and a substantially dead center
condition is also established in the toggle at
the end of the bending movement of the
bending members, substantially as specified.

26. In combination, a forming horn, mov-
able bending members and mechanism for
moving the bending members at varying
speeds, said mechanism including a driving
shaft having an eccentric thereon, toggles

-tween the eccentric and the toggles,

7

connected to the bending members, links be- .
said tog-
gles being adapted to be straightened out at
the end of one phase of movement of the
bending members, substantially as specified.

27. In combination, a forming horn, mov-
able bending members and mechanism for-
moving the bending members at varying
speeds, said mechanism including a driving
shaft. having an eccentric thereon, adjust-
ablé toggles connected to the bending mem-
bers, links and controlling arms between the
eccentric and the toggles, said toggles being
adapted to be straightened out at the end of
one phase of movement of the bending mem-
bers, substantially as specified.

28. In combination, an expansible horn,
a cushioned bumper, movable bending mem- ‘
bers and mechanism for moving the bending -
members at varying speeds, said mechanism
including a driving shaft having an eccen-
tric thereon, toggles connected to the bend-
ing members, links between the eccentric and
the toggles, said toggles being adapted to be
straightened out at the end of one phase of
movement of the bending members, substan-
tially as specified.

29. In combination, an expansible horn,
a- bumper having an adjustable cushioning
member, movable bending members and
mechanism for moving the bending members
at varying speeds, said ‘mechanism includ-
ing a driving shaft having an eccentrio
thereon, toggles connected to the bending
members, links between the eccentric and the
toggles, said toggles being adapted to be
straightened out at the end -of one phase of

~movement of the bending members, substan-

tially as specified.

30. In combination, a horn, bending mem:
bers pivoted adjacent -thereto, portions of
which are adapted to move back and forth
and take positions on opposite sides of a
plane tangential to the horn, and mechanism-
for moving the bending members so that the
back and forth movement on one side of
the plane is accomplished in approximately
the same time as the back and forth move-
ment on the opposite side of said plane, said
mechanism including a toggle, substantially
as specified.

31. In combination, a horn, bending mem-
bers' pivoted adjacent thereto, portions of .
which are adapted to move back and forth
and take positions on opposite sides of a
plane tangential to the horn, and mechanism
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for moving the bending members so that the 4

back and forth movement on one side of the
plane is accomplished in approximately the
same time as the back and forth movement
on the opposite side of said plane, said
mechanism including a toggle, a lever and
a controlling arm, substantially as specified.

32. In combination, a horn, bending mem-
bers pivoted adjacent thereto, portions of
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which are adapted to move back and forth
and take positions on opposite sides of a

plane tangential to the horn, and mecha-

_npism for moving the bending members so
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25 'link, lever and controlling arm being adapt-
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that the back and forth movement on one.
-side of the

lane is accomplished in ap-
proximately the same time as the back and
forth movement on the opposite side of said
plane, said mechanism including a toggle
adapted to. be straightened out at the end
of the bending movement of the bending
members, substantially. as specified.

33. In combination, a horn, bending mem-

‘bers pivoted adjacent thereto, portions of
which -are adapted to move back and forth |

and take positions on opposite sides of a

plane tangential to the horn, and mechanism

for moving the bending members so that the
back and forth movement on one side of the

/

plane is ‘accomplished in approximately the

same time as the back and forth movement
on the opposite side of said plane, said
mechanism including a link, a lever and a
controlling arm, the pivotal points of said

ed to establish a substantially dead center
condition at the end of the opening move-
ment of the bending members, substantially
as specified. ’

- 84, In combination, an expansible horn, a
bumper operated by a toggle mechanism so

that the blow is delivered with a powerful
stroke and at a very slow speed, bending

_ members pivoted adjacent thereto, portions
> of which are adapted to move back and forth

and take positions on ‘opposite sides of a
plane tangential to the horn, and mechanism

1,055,974

for movin% the behding members so that the
0

back and forth movement. on one side of the
plane is accomplished in approximately the
same time as the back and forth movement
on ‘the opposite side of said plane, said

" mechanism including a toggle, substantially

as specified.

35. In combination, a forming horn,
pivoted bending members each operated by
a toggle connected thereto, and a link pivot-
ed to each toggle, a controzlling arm for each
link, & second link pivoted to the first link
and means for reciprocating -each second
named link, substantially as specified.

36. In combination, a forming horn,
pivoted bending members each operated by
an adjustable toggle connected thereto, a
link pivoted to the toggle, a controlling arm,

‘a second adjustable link pivoted to the first

link, and means for reciprocating each sec-

‘ond named link, substantially as specified.

37. In combination, a forming horn, a
bumper, pivoted bending members each
operated by a toggle connected thereto, and
a link pivoted to each toggle, a controlling
arm for each link, a second link pivoted to
the first link and means for reciprocating

_each second named link, said second named

links and bumper being operated from the
%m(rile driving member, substantially as speci-
ed.
In witness whereof, I affix my signature in
the presence of two witnesses.
CHARLES W. GRAHAM.
Witnesses:
B. W. CouLpock,
Frank J. KenT.
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