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To all whom it may concern.:

Be it known that I, Arraur J. Lewrs, a
citizen of the United States, residing at
Watertown, in the county of Litchfield and
State of Connecticut, have invented certain
new and useful Improvements in Metal-
Forming Machines, of which the following
is a specification, reference being had there-
in to the accompanying drawings.

My invention relates to new and useful
Improvements in metal forming machines,
and refers more particularly to fhat type of
machine wherein the metal is -automatically
fed between a plurality of forming tools,
then cut off into g predetermined length
and bent into the desired form by the action

_of the said forming tools thereor,.

It is the object of my invention, among

other things, to provide a new and improved

feed for such a machine that will operate
with greater speed und less power than such
mechanisms now in common use; have but
few adjustable parts that are simple in strue-
ture and operation and arranged so as to be
convenient of access; non-friction aripping
members that are operated independently of
the feed slide; and adjustable pin mecha-
nism to prevent overthrow of {he feed mem-
bers; means for instantly and positively
stopping the feeding of the metal 5 a pradi-
ated adjustment of the feed that will insure
the accurate feeding of metal of predeter-
mined lengths; means for rigidly holding
the metal during the return of the feed slide;
to so design and arrange the cut off mecha-
nism that it may be quickly and aceurately
adjusted without the use of the tamping means
common at the present time; to provide n
nictal clamping or binding device that may
he operated from fixed cam means; and to

~apply a swinging form holder so monnted
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as 1o be interchangeable with u fixed form
holder; and to accomplish these and other
desirable objects with mechanism that i
simple in design, may be constructed and
assembled economically, and will operate at
the highest speed and with the maximum
efficiency. '

To' these, and other ends, my invention
consists in the metal forming machine, hav-
ing certain details of construction and com-
binations of purts, as will be hercinafior (o-
seribed. and more particularly pointed ouf in
the claims. L

Referring to the drawings, in which like
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numerals of reference designate like parts
in the several figures; Figure 1 is a plan
view of my improved metal forming ‘ma-
chine; Fig. 2 is a front elevation thereof ;
TFig. 8 is an enlarged sectional view upon
line A—B of Fig. 1, showing an end view of
the feed mechanism; F
view upon line GC—D of I ig. 1 showing a
side elevation of the cut-off mechanism; Fig,
5 is a_ fragmentary elevati n of the feed
slide; Fig. 6 is an end view o7 the feed rock
lever; Fig, Tisa fragmenta- , sectional plan
view thereof; Fig. 8is a side ele ation of the
swinging former and (he parts adjacent
thereto; Fig. 9is a side elevation of the feed
slide and bracket ; Fig. 10 is a fragmentary
plan view of the inner ends of the former
slides and the formers connected therewith ;
Fig. 11 is a sectional view upon line I
of IMig. 1 showing a side_elevation of {lie
clamping or binder mechanisms and Fie, 12
15 a shape which is the product of my ma-
chine, being one of the many forms that ean
be produced thereon.

In the drawings, the nunjeral 1 designates
the bed of tlie machine. which s supported
upon suitable legs 2 and having jouwrnaled
upon one end the main driving shaft 8 upen
which the bevel gears 4 and 5 ave fixed,
which respectively mesh into the heyvel gears
6 and 7 upon the'shafts § and 9. Upon the
shaft 9 s a bevel gear 10 which meshes into
and drives a gear 11 upon the shaft 12 jonr-
naled in one end of the machine.

The feed mechunixm comprizes a fi-k 30
fixed on the shaft 12 and having u ~erew 0
therein that s rotated through the (humb
nt L oand threaded into the =lidahle Dloelk
#2000 link 43 conneeting the hioek 12 with
a rock Tever Mo that is journaded (o (he fyed
bracket 45 by the pin 463 a <lide 1T (hat is
connected with the rock Tover 4 by the Hnk
18 and movable npon the hracker 9 fixed Lo
the bed I, snid brackef ha ving the stop plates
530 ut-hoth enels thereof ; o wrip lever 51 (hat
i fnlerimeed on the slide 17 by the pin 52,
a movable erip plate 53 (hat i held agninst
Iateral displicement by he cap S8 and iy
actunted Trom the arip lover 51 through the
setserew Sl that hnpinges against (he upper
edge thereo . This el serow provides means
fer adjusting the eripping mechanism for
metalof various dimension=, and regulating
the pressure thereon -and is retained in it

adjnsted positions by the fock nut 55, Be-

1g. 4 is a sectional.
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low the plate 53 is a fixed plate 56 that is
held in place by the dowel pin 57 and cap
58. Adjustably secured to the slide 47 by
the caps 59 are the stop pins 60 which strike
the stop plates 50 at the end of each stroke
of the feed slide to prevent overthrow there-
of, which might occur as the result of wear
and consequent looseness in the various
joints between the slide and the disk 39,
thereby assuring the feeding of successive
pieces of metal of uniform lengths.

Journaled at both ends in the blocks 61
fixed to the slide 47 is the oscillating plate
62 which contacts with one end of the grip
lever 51 to impart a rocking movement
thereto. This oscillating plate 62 is actu-
ated by the pins 63 and 64 projecting later-
ally from the rock lever 65 that is mounted
upon the stud 66 fixed in_the bed and actu-
ated from the cam 67 on the shaft 8 through
the lever 68 that is connected at one end to
the rock lever 65 and having a cam roll 69
thereon, which lies within the groove 70 in
the cam 67. °

The metal from the rolls.71 upon the
straightener bracket 72 passes between the
plates 53 and 56 and as the disk 39 rotates
a rocking movement is imparted to the rock
arm 44 and a reciprocating movement to the
slide 47 through the link 48, the length of
the movement of the slide being determined
by the radial position of the block 42, and
at each limit of the stroke of the slide one of
the stop pins 60 abuts against one ot the
stop plates 50. During this movement of
‘the feed slide the oscillating plate 62 moves
in front of the pins 63 and 64 fixed to the

rock lever 65, and at its extreme retracted.

position the stop pin 64 engages the oscil-
lating plate 62 and moves the same so that
the grip lever 51 is actnated and the metal
gripped between the plates 53 and 56. This
grip upon the metal continues during the en-
fire forward movement of the slide, when
the rock lever .65 is actuated so as to move
the pin 63 against the oscillating plate 62
and release the grip upon the metal through

the movement of the lever 51, when the slide’

is returned and the above aperations re-
peated. The pin 64 is constructed with a
flat head 98 that normally lies agninst one
face of the rock lever 65 and is pulled into
a pocket 99 in said rock lever 65 by the
spring 100 when the same is given a quarter
turn about its axis. - This construetion and

* mounting of the pin 64 enables the operator
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to instantly stop the feeding movement by

simply grasping the knurled head 101 of the

pin 64, give it a quarter turn and the head 98

moves out of the path of the oscillating
late 62. ‘ '

The cut-off mechanism comprises a stand-
ard 73 having a lip T4 upon its underside
that enters the slot 75 in the bed L;a cutter
slide 76 having a cutter 77 fixed theretag a

992,890

bushing 79 secured by the set screw 80; and
a cam 78 fixed on the shaft 8. A lateral

movement is imparted to the standard 73 .

upon the bed through the stud 81 having a
pinion 82 on its lower end which engages
with the tecth in the fixed rack 83 and se-
cured in any of its adjusted positions by the
bolt 84 which is threaded into the nut 85
held against rotation in the said slot 5.
The head of the stud 81 and the bolt 84 are
the same shape and size so that one wrench
may be used interchangeably. Lateral ad-
justment of the cut-off standard is obtained
by first turning the bolt 84, then shifting the
wrench’ to the stud 81, and by rotating this
stud the bracket is moved along the bed by
reason of the engagement of the pinion 82
with the rack 83, and when moved into the
desired position is then secured against
movement by rotating the bolt 84 in the re-
verse direction. The slide 76 is kept in
contact with-the cam T8 through the spring
87 which lies within a pocket 1n the bracket
73 and exerts its tension against an arm 88
fixed in the slide 76. During the return

‘movement of the slide the metal is held by a

binding machanism, comprising a standard
91 having a rock lever 90 mounted, therein
and carrying a roll 92 at one end which con-
tacts with the cam 79 and having a screw
89 threaded in the other end which engages

“a block 102 movably mounted in the said

standard; & spring 104 surrounding the
bleck 102; and a fixed block 108.
Heretofore it has been the practice to op- -
erate the feed mechanism of a machine of
this character from a cam or disk with a
fixed or adjustable block and slotted léver
mechanism and prevent the overthrow there-
of through friction devices. This practice has
been found faulty in many particulars, more
especially from the fact that the friction de-
vices of such mechanism necessitate con-
stant attention to keep them adjusted, the
friction heats the parts, and this and more
complicated mechanism than in my device,
require an excessive amount of power to op-

“erate them, and the speed of movement of

the feed is also thereby necessarily limited.
In my device, as herein shown and de-
seribed, the feed mechanism is simple in con-
struction and operation, does not depend
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upon friction devices, but has adjustable stop

pins to prevent overthrow, and can be oper-
ated at greater speed with less power. - Also
the time for gripping and releasing the
metal in my device being in the same rela-

120

tion for any length of feed, which is not the -

case in machines using a disk and slotted
lover mechanism, allews me to use a fixed
clamping or binding cam as hereafter de-
seribed. : _
The cut-off standard will accommmodate the
full eapacity of the feed of the machine and
its adjustment is obtained by mechanic:l
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means rather than by pounding or tamping,
as is the present practice. ngretofore the
clamping or binding mechanism has been
operated, from at least two cams that are se-
cured together and have a rotary adjust-
ment in relation to each other, but this
method is expensive and mechanically faulty,
because it is difficult to adjust the cams in re.
lation to each other with the requisite nicety

and maintain them permanently in such ad- -

justed positions. In my dévice all of these
difficulties are overcome, and the binding
mechanism is operated from a single cam
that has a fixed relative position at all times
to the shaft upon which it is mounted and
requires no adjustment.

Mounted in the bed of the machine are the
former slides 18, 14, 15 and 16, which are
given a reciprocating movement from the
cams 17, 18, 19 and 20, fixed on the shafts 9,
3, 8 and 12. On the inner ends of these
slides are fixed the forming tools 21 by the
bolts 22 and are given a slight adjustment
thereon by the set screws 23. The inner ends
of these forming tools are shaped so as to co-
operate in the bending of the metal into the
proper shape. Suspended between the inner
ends of the formers 21 is the former 24
which is fixed by the bolt 25 to the holder
26 that is pivotally connected to the stand-
ard 27 by the removable pin 28. When the
holder 26 is in its rearmost position the rear
face thereof abuts against the face 29 in the
standard 27 and is moved forwardly from
this position by the spring 30 which sur-
rounds the rod 81 joined to the former 20,
and lies between the plate 32 fixed {o the
front of the standard 27 and the put 33,
this forward position being shown by hroken
limes in Fig. 8. The standard 27 is secured
to the Led 1 by the bolts 84 which pass
through slots 35 in the standard and have
a limited adjustinent from front to rear
through the serews 36 which are threaded in
the hase of the standard 27, the ends of
which impinge against the holts 34, The
swinging former is removed by taking out
the pin 280 and a stationary former may be
substituted if desived. the said stationary
former filling the entire space between the
back of the plate 32 and the face 29 in the
standard 270 To prevent displacemoent. of
the pin 28 the bracket 27 is split at 37 and a
serew 35 threaded -therethrongh. which,
when tightened, grips the end of the pin 28

T operation, the metal is fed througl the
machine, by the means heretofore described,
hetween the former 24 and the forming tool
2L upon the slide 15 and its inner end sup-
ported by a stop 93 which is adjustable in
any desired or well known manner. The
s are so tuned that the slide 15 then
moves forward and holds the metal between
the former 21 thercon and former 94, at
which tiwe the metal is cut off by the tool

77. The slide 15 centinues its move-
ment and forces the holder 26 backward
against the tension of the spring 30 to its
stationary position against the face 29, but
the slide 15 continues its movement and folds
the metal around two sides of the former 24.
The back position of the former 24 is shown
by broken lines in Fig. 10. At this point
the slides 14 and 16 begin their inward move-
ment and the formers 21 connected therewith
fold the ends of said metal around the back
of the former 24, at which time the slile 13
begins its inward movement and the former
21 thereon closes upon the bent ends of said
metal, thus completing the forming opera-
tion and producmg— a metal shape as shown
in Fig. 1. All of the slides are now with-
drawn and the metal shape removed from
the former 24 by the stripper 94, which is
operated through a rock lever 95 mounted
upon a fixed bracket 96 and actuated from
the cam 86 on-the shaft 9. After leaving the
former 24 the finished shapes drop through
a hole 97 in the bed of the machine into a
receptacle conveniently located to receive
them. There is no limit to the number of
finished shapes that may be produced upon
this machine by substifuting “other former
tools and the shape shown in Fig, 11 is only
inserted for purposes of illustration.

There are minor changes and alterations
that can be made within my invention, aside
from those herein suggested, and I would
therefore have it understood that I do mnot
limit nyself to the exact construction herein
shown and described, but claim all that falls
fairly within the spirit and scope of my in-
vention.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent, is:—

1. Tu a metal forming machine. the conibi-
nation with a slide; of gripping means there-
on: a rotaryv plate: a rock lever actuated
from seid plate; a connection between said -
slide and rock lever; a second rock lever piv-
otaily monnted upon a fixed part; and means
for operating said gripping means inde- _
pendently of said «lide from said second
rock lever. ' .

2. In a metal forming niachine, the com-
bination with a slide: of gripping means
thereon: a rotary plate: a - rock lever con-
nected with said slide; a-connection between
said rock lever and -plate; means for ad-
justably secnring said connection to said
plate: and means, as a rogk arm mounted on
a fixed pavt, and an oscillating plate. for
operating said gripping means independ-
ently of said slide. , _

3. In a metal forming machine, the com-
bination with a slide: of gripping means
thereon, comprising a movable member con-
tacting with the mietal, and an oscillating
plate for actuating said movable member;
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a rock arm pivotally mounted upon a fixed
part and imparting movement to said oscil-
lating plate; a rotary plate; a connection be-
tween said rotary plate and slide whereby
a reciprocating wmovement is imparted to
gaid slide; and means for adjusting the
length of the stroke of said slide.

4. In a metal forming machine, the com-
bination with a slide; of gripping means
thereon, comprising a movable member con-
tacting with the metal, and an oscillating
plate for operating said movable member;
a rotary plate; means connected with said
votary plate for imparting a reciprocating
movement to said slide; means for adjusting
the length of the stroke of said slide at
either or both ends thereof; and means, as a
rock arm mounted upon a fixed part for
operating said oscillating plate during the
instant of rest of said slide. :

5. In a metal forming machine, the com-
bination with a slide; of gripping means
thereon, comprising a movably member con-
tacting with the metal, and an oscillating

‘plate for operating said movable member;

a rotary plate; means connected with said
rotary plate for mmparting a reciprocating
movement to said slide; a rock arm mounted
upon a fixed part; and cam means for op-
crating sald rock arm.

6. In a metal forming machine, the com-
bination with a slide; of gripping means
thereon, comprising a movable member con-
tacting with the metal, and an oscillating
plate for operating said movable member; a
rotary plate; means connected with said ro-
tary plate for imparting a reciprocating
movement to said slide; means for adjusting
the length of the slroke of said slide at
either or both ends thercof; a rock arm
mounted upon a fixed pavt; and cam means
for operating said rock arm.

7. In a metal forming machine, the con-
bination with a slide; a grip lever mounted
thereon and actuated by an oscillating plate;
a rotary plate; means for 1mpurting a re-
ciprocating movenient Lo said slide from said

rotary plate; means for varying the length

of stroke of said slide; a rock lever con-
nected to a fixed part and during its move-
mept having. contact with said oscillating
plate; - and cam means for actuating said
rock lever. ‘

" 8. In a metal forming machine, the com-
bination with a slide; of gripping means
connected therewith, said ineans comprising
an oscillating plate having contact with a
grip lever mounted on'said slide; means for
nnparting a reciprocating movement to said
slide; and means- for operating said oscil-
lating plate, comprising a rock lever having

parts thereon which contact with said oscil-

lating plate upon opposite sides of the center

thereof, and means for imparting movement:

to said rock *ver.

992,800

9. In o metal forming machine, the com-
bination with a slide; of a grip lever and
an oscillating plate mounted thercon ; means
for imparting a reciprocaling movement to
said slide; o rock lever mounted upon a fixed
part and having contact points upon either
side of the center thereof which contact with
suid oscillating plate during the movement
of suid rock lever; and means for actuating
said rock lever.

10, In a metal forming machine, the com-
bination with a slide; of a grip lever there-
on; an oscillating plate also mounted there-
on and having a contact with said grip le-
ver; means for imparting a reciprocating
movement to said slide; a rock lever mount-
ed upon a fixed part and having contact
points upon either side of the center there-
of which engage said oscillating plate upon
opposite sides of its center during the move-
ment of said rock lever; and means for actu-
ating said rock lever.

11. In a metal forming machine, the com-
bination with a slide; ofga grip lever there-
on; an oscillating plate also mounted there-
on and-having contact with said grip lever;
means for imparting a reciprocating move-
ment to said slide; a rock lever mounted
upon a fixed part and having contact points
upon either side of the center thereof which
engage said oscillating plate during the

movenient of said rock lever; means for ac-.

tuating said rock lever; and means for
mountihg one of said contact points on said
rock lever so that the same may be moved
out of the path of said oscillating plate.

12. In a machine of the character de-
scribed, the combination with means for
feeding metal; of means for cutting the
sume Into lengths; and rack and pinion
means for adjustably moving said cut-off
mechanism toward and away from said feed
nmeamns. .

18. Tn a machine of the character de-
seribed, the combination with means for
feeding metal; of means for cutting the
samne into lengths; and means for adjusting
the position of said cut-off means toward
and away fromn said feed means, comprising
a pinion rotatably connected with said cut-
oft mechanism, and a rack connected with
a fixed part. ‘

14. Tn a metal forming machine, the com--

bination with reciprocating slides movable
toward and away from each other; forming

tools connecied therewith; a fixed {mrt above

said slides; a former holder pivotally mount-
ed thercin; and spring means for moving

said holder in one direction.

156. The combination with the reciprocat-
ing slides; of former tools separably con-
nected therewith; a standard secured to a
fixed part; a former holder having a hinged
connection with said standard; a bolt piv-
otally connected with said holder; a spring
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surrounding said bolt and contacting with
& nut thereon for moving said holder in one
Jirection; and a former separably secured
to-said holder. X ‘ '
. 16. In a metal forming machine, the com-

oI eac.

-bination with recx;)rocatin slides movable
toward and away :
.tools connected therewith;

other; forming
a pivotally
mounted former having a part theréof be-
tween the said slides; means for feeding

_meta] -between one of said slides and said

former; and means -for otperatingvsaiﬂ last

orming operation

.-said imetal will be held between the former

15

on said last slide and said pivotally mounted

" former and while therebetween conveyed to

a position for the forming operation.

17. In a metal forming machine, the com-

bination with reciprocating slides movable
toward and away from each other; forming
tools connected therewith ; a swinging former
having a part thereof between the said

slides; and means for holding a metal léngth
between said swinging former and one of
said slides during the movement of said

.| swinging former prior to the forming opera-

tion,

18. In a metal forming machine, the com-
bination with reciprocating slides movable
toward and away from each other; forming
tools connected therewith; means for feed-
ing meta] between said slides; a swinging
former having a part thereof between the
said slides; means for cuttimg said metal
into lengths; and means for conveying said
metal lengths between one of said slides and
said swinging former from the line of the
feed thereof to the forming position.

In testimony whereof I aflix my signature
in presence of two witnesses. -

, -ARTHUR J. LEWIS.

Witnesses: :

B. C. WARNER,
CHas. L. WARNER.
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