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Application filed April 17,1890, Serial No, 348,362, (No model.

To all whom it maly CONCErn:

Be it known that I, JOHN GRANT, of Chi-
cago, in the county of Cook and State of [1li-
nois, have invented certain new and useful
Improvements in Metal-Bending Machines;
and I do hereby declare that the following is
a full, clear, and exact description thereof, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion.

This invention relates to machines for mak-
ing stirrup-irons or timber-hangers, such as
are used for connecting ceiling-joists with the
timbers which sustain the same.

.The invention cons’stsin the matters here-
inafter described, and pointed out in the ap-
pended claims.

In the accompanying drawings, illustrating
o machine embodving my invention, Figure
1 1s a side view of the machine ready for in-
sertion of the blank or bar. Fig. 2 1s an end
elevation thereof, showing machine in posi-
tion after completion of the hanger. Iig. 5
is a central longitudinal section thereof,taken
upon line 3 3 of Fig.2. TFig. 41sa plan there-
of, showing machine in same position as 1n
Fig. 1. Fig. 5 is an enlarged detail section
taken upon line 55 of Fig. 2. Fig.61s an en-
lareed sectional plan view showing working-
table nearly at thelimitof its backward move-
ment, taken upon line 66 of Fig. 3. IFig. 7 1s
a detail section taken upon line 7 7 of kig. 0.
Fig. 8 is a still further enlarged section of
movable clamping device. Iig. 9 iIs a sec-
tional plan view of same, taken upon line 9 9
of Fig. 8. TFig. 10 is a detail sectional view
of device for operating the movable forming-
dies. TFig. 11 is a sectional plan viewon line
11 11 of Fig. 10. Fig. 12is a perspective view
of a finished hanger made by the machine.
Fig.13isanenlargeddetailsection showing{in-
ished hanger and parts of the machine en-
caged therewith. Tig. 141is a detall section on
line 14 14of Fig. 13. Fig. 15 isadetail section
on line 15 15 of Fig.13. Fig. 16 illustrates a
modification of the construction of the clamp-
ing device. Fig.17 is a detail section on line
17 17 of Fig.16. TFig. 18 illustrates a modifi-
cation of the construction of the forming-
dies. TFig. 19 is a detail sectionon line 19 19

| of Fig. 18.

Fig. 20 is an end view of theparts
shown in Fig. 18. - Fig. 21 is a plan view ot
the forming-dies shown in Fig. 18 and & pro-
jection on the frame which actuates sald dies.

The main frame of the machine illustrated
consists of a bed-plate A, provided with legs
or standards ¢® ¢, sustaining 1t in horizontal
position. The bed-plate A is provided at 1ts
side margins with upwardly-extending flanges
A’ A’, to the upper edges of which is secured
a flat top plate A% the flanged bed -plate and
top plate together forming a rectangular
cuide-passage, Fig. 2, open at both ends.

Within said guide-passage is located a slid-

ine plate or carriage B, which is given a lon-
citudinal reciprocatory motion by the device
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hereinafter described. In the particularcon-

struetion shown the carriage B is provided at
its side margins with downwardly-extending
flanges b b, Fig. 3, which rest upon the bed-
plate A, thereby lessening the area of the
parts in fricvional contact. Said carriage 1s
also provided in its rear or inner part with
upwardly-extending flanges 0" 0, which rest
and slide in contact with the top plate A%,
and thereby hold the carriage from being
lifted above the bed-plate during the opera-
tion of the machine. Reciprocatory motion
is given to the carriage by means of a crank-
disk C, which is mounted on a shaft C" at
the rear end of the machine, and is con-
nected with the said carriage by means of a
pitman (% Said shaft C’is driven from &
pulley-shaft D by means of gear-wheels D’
(% on said shafts D and ¢/, said shaft D being
provided with belt-pulleys ¢ d’, by means ot
which motion is communicated to the work-
ing parts of the machine.

By reference to Fig. 12 it will be seen that
the stirrup iron or hanger consists of a piece

{ of bar-iron of greater width than thickness,

and which is bent twice at right angles near
its middle to form a loop @ and two parallel
arms ¢’ a’, each of which hasa quarter-twist
a? ¢?, bringing the flat faces of the upper
parts of the arms in the same plane with the
loop @. The said arms at their upper ends
are each provided with tworight-angled bends
a? at, giving a hooked form thereto. The
hanger, constructed as described, is suspend-

| ed from the top of a beam by means of ifs
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hooked ends and supports a second beam lo-

cated at right angles to the first one by the
insertion of the end of thesecond beam within
the loop . |

The means employed for making the two
right-angled bends forming the loop « of the
hanger will now be described.

Upon the upper surface of the carriage B
near the front end of the machine is located
an elevated projection or form-block B’, hav-

ing the same width-as the said loep a of the

hanger.

K E are two bending-rollers mounted upon
studs e e, supported upon the top plate A2,
and extending downwardly therefrom at
either side of the path of the form-block, said
rollers being located at some distance later-
ally from the form-block.

I’ B’ indicate another pair of bending-roll-
ers mounted on vertical studs ¢’ ¢’, which are
also supported upon the top plate A2 said
rollers K’ K’ being arranged at opposite sides
of the path of the form-block at a distance
from the latter equal to the thickness of the
bar of metal to be operated upon. The lower
end faces of the rollers E E B/ E’ are located

adjacent to the flat top surface of the car-

riage I3, which slides freely beneath the same.
The said carriage B is reciprocated through
such distance that the rear or inner end of
the form-block B’ is carried outwardly past
the rollers E E and inwardly past the rollers
E"E’, and in making the central bend in the
bar-the latter is placed across the end of the
form-block when it is at the outward limit of
its movement with the center of the bar rest-
ing in contact with the end face of the form-
block, and the loop is formed by the conjoint

action of said rollers and the form-block in

the rearward or inward movementof the car-
riage. Duringsuchmovementof the carriage

- the end portions of the bar or blank are first
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brought against the rollers E E, by which the
ends of the bar are bent to an angular posi-
tion relatively to the sides of the form-block,
and as soon as the rear endof the form-block
reaches and passes between the rollers E’ K’
the end portions of the bar are pressed flat
against the sides of the form-block, thereby
making two right-angled bends in the bar.
In order to prevent displacement of the
blank during the movement of the carriage

and form-block in the manner described, a

clamp device is preferably employved to hold

or clamp the middle part of the bar against

the end face of the form-block. This clamp
device 1s herein shown in Figs. 1 to 9 made
as follows: ‘I is a metal block or bar bolted
to the top surface of the carriage at the rear
of and in line with the form-block, said bar
being provided at its end adjacent to the
form-block, with two guide-arms 7 7, between
which slides a longitudinal clamping-jaw T,
Kigs. 8 and 9, said clamping-jaw being pro-
vided with a working-face opposite and par-

allel with the inner end of the form-block,
and preferably of the same width as the said |

|
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end face of the form-block. In connection
with such clamping-jaw a device is provided
for throwing and holding the same against
the blank, so as to clamp the latter between

the clamping-jaw and the end of the form-
block, the same consisting; as herein shown,

of a rock-shaft I'?, mounted in the casting T,
and provided with an eccentric T3, arranged
to engage the clamping-jaw. F’/ in such man-
ner as to move the same toward and from the
form-block when the rock-shaft is turned, gaid
rock-shaft being provided at one end with a
lever 77, by which it may be rotated for tight-
ening and loosening the clamping-jaw. In

‘the particular construction of the parts herein

illustrated the clamping-jaw is held in place
vertically by contact with the guide-arms 7 7,
anc 1s held from lateral displacement by
means of two parallel arms 72 f? which ex-
tend rearwardly from the body of the clamp-
ing-jaw and engage the opposite parallel side
faces of the casting F, Fig. 9. The rock-shaft
I**is herein shown as arranged vertically and
mounted at itsends in the guide-arms 7 £, the
eccentric I'® being located at the middle of the
rock-shaft in a rectangular recess 73, formed
in the body of the clamping-jaw, said jaw be-
ing providad with slots f* 7% through which
the rock-shaft passes at either side of the said
recess /% The engagement of the eccentric

with opposite sides of the said recess 73 as

shown in Fig. 9, gives positive movement to
the clamping-jaw during both its forward and
backward movement and holdsitat all times
positively in position. The opposing faces of
the form-block in the clamping-jaw I’ are
preferably provided with lining-plates B?* F*,
which are conveniently held in position by
dovetailed tongues engaging corresponding
grooves 1n said parts. By using thicker or
thinner lining-plates provision may be made
for operating upon metal bars or blanks of
greater or less thickness, as desired.

The lever £’ may be moved by hand to ef-
fect the engagement of the clamp-jaw with
and its disengagement from the blank. Asa
means of insuring the clamping of the blank
during the bending operation, I so arrangethe
lever /" that it will stand parallel with the
path of the carriagewhen the clamp-jaws are
closed, and place the szid lever above the
level of the top of the form-block, so that it
will enter and pass through a longitudinal
groove A° formed in the lower face of the top

-plate A°, Fig. 8, for the reception of said lever
-during the back and forward movement of

the carriage. - In a construction of this kind
the lever f” will be actuated to automatically
close the clamp-jaw against the blank, and
sald lever may be moved to release the blank
either by hand or by an automatic actu ating
device. When actuated by hand the lever
may be thrown around to release the jaw by
a hand tool; but a similar movement may be
automatically acecomplished by means of a
spring suitably applied for the purpose. In
the drawings, Fig. 8, 7° indicates a spiral
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nected with said sbaft and with the casting
F, said spring being so arranged as to tend
to hold the eccentric in position to retract
the clamp-jaw. | |

In Figs. 16 and 17 I have shown another
device for automatically actuating the clamp-
pin F’. Inthisinstance the clamp-jaw 1s pro-
vided with two guide-rods 7 f7, which slide
in the casting F, and springs I'” I” are applied
to said rods in such manner as to retract the
clamp-jaw or draw it toward the said casting
F. ¥Yisacam-plate which is adapted to swing

on a transverse pivot £° secured in the cast-

ing I, said cam-plate being adapted to en-
oage at its free end with the rear or inner
face of the jaw in such mannner as to ad-
vance the jaw when the cam - plate is de-
pressed. A spring F7 is applied to lift said
cam - plate, and the latter is so arranged
that when in its elevated position its upper
surface stands above the level of the top of
the form-block and in position to engage the
top plate A% 1Inthe operation of the machine
when thus made, when the blank is placed
across the rear end of the form-block and the
carriage begins its backward movement, the
cam-plate 1% will strike the top plate A? and
will be thrust downwardly thereby so as to
advance a clamp-jaw and clamp the blank.
When the earriage returns to itsoriginal po-
sition, however, the eam-plate will rise under
the action of the spring F7as soon as it 1s
free from the top plate, and the clamp-jaw
will thereby become automaticallly released
from the blank.

The form-block I3’ may be cast integral
withthe carriage I3, or otherwise permanently
secured thereto, in case the machine is In-
tended for making only one size of hanger.
Preferably, however, said form-block is re-
movably secured to the carriage, whereby
form-blocks of different widths may be em-
ployed when it is desired to vary the size of
A device for de-
tachably securing the form-block to the car-
riage herein shown consists of heavy inte-
oral lugs or posts B? BY, extending upwardly
from the top surfaceof the carriageand pass-
ing through sockets or recesses 0* 0°in the
form-block, the latter being held downwardly
in place by means of screws 0° 0* passing
through the form-block and into the carriage.
The recess b® is conveniently formed near
the rear orinner end of the form-block, while
the recess 0° has the form of a notch in the
outer or front end of the said form-block.

The means employed for making the quar-
ter-twists a? ¢ in the bar or blank will now
be described. Said twists are made, gene-
rally speaking, by the conjoint action of
two laterally-projecting forming-dies G G,
extending laterally outward from the upper
part of the form-block, and two cam-arms 11
[1, which are pivotally supported in the car-
riage below the form-block, and are adapted

1o rise toward the forming-dies G G inthe act

—

‘spring encircling the rock-shaft F? and con- | of making the twist in the bar. Said form-

ing-dies are beveled or inclined on their rear
and under surfaces to correspond generally
with the inclination or curvature of the fin-

ished hanger at a point adjacent to the twist.

The cam-arms IT H are similarly beveled or
inclined upon their upper and outer surfaces
 h to correspond with the curved surface ot
the hanger. Said Dbeveled surfaces 1 1 are
furthermore arranged eccentrically with the
pivots A/ I/ of the cam-arms, as clearly shown
in Fig. 7. Said cam-arms I swing through a
distance approximately equal to a quarter ot
a rotation during the operation of forming
the twists in the hanger, the curvature of the
working-faces N h of the cam-arms being
such that when sald cam-arms are swung
downwardly and are out of action the cam-
surfaces are entirely below the level of the
top of the carriage, so that the ends of the
bar or blank may swing freely over the cam-
arms when said endsof the blank are brought
against the sides of the form-block in the
preliminary bending of the same. Said cam-
faces are so shaped, furthermore, that when
the cam-arms are swung upwardly and rear-
wardly they will come approximately parallel
to theinclined under surface of the forming-
dies G+ G, thereby acting, in conneetion witlhy
said dies, to give the desired shape or twist
to the blank. It will of course be under-
stood that the working-faces /v v of the cam-
arms are inelined inwardly and downwardly

toward the form-block, so that their outer

margins are highest, and thereby act to bend
or carry upwardly the outer margins of the
blank.asis clearly showninthesectional view,
Fig. 13. Said cam-surfaces /i /v terminate in
flat surfaces /i? i?, which, when the cam-arms
T H are swung upwardly to the upward limit
of their movement, are horizontal and stand
at a distance below the under surface of the
top plate A? of the machine equal to the thick-
ness of the metal blank, Fig. 13. These flat
surfaces 1i? NI? serve to bring the flat parts of
the hanger above the twists ¢® ¢° in the same
plane with the inner edge of the loop a, so
that when the hooks are engaged with the
timber the loop of the hanger will rest against
the side of the timber both above aud below
the twists therein.

In order to provide for working upon metal
of different thicknesses, removable blocks /?
1% are secured to the cam-arms, so asto form

the flat surfaces h* /1%, whieh blocks may be

removed and replaced by others of greateror
less thickness, as necessary in operating the
machine with thickerorthinner blanks. The
said cam-arms I H arelifted for the purpose
of forming the twist in the blank during the
rearward or inward movement of the carriage,
by contact of a roller II” upon the bed-plate
A with the said cam-arms, the top of said
roller being arranged on a level with the top
of the bed plate, so that the roller will lift
the arms into a horizontal position and the
latter will be sustained in such position dur
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. widthof theblank. During the inward move-
. ment of the carriage, after the cam-arms have
. - been lifted to form the twists in the blank,:
. 25 the end portions of the blank adjacent to the
- twists will be confined above and below by
. thecam-arms and top plateand at their inner
. and outer edges by contact with the form-.
. Dblock and rollers E E, Fig. 15, so that these

- - orheld during the inward movement of the
- carriage. =

portions of the blank will be closely confined

o . For the purpoge Gf ﬂu@wmﬁ ad.]UStﬂleﬂt
~of the rollers E E toward and from the form- |

block in operating upon wider or narrower
blanks the pivot-studs e e of said rollers are

mounted in blocks E? E? Fig. 15, secured to

the front edge of the top plate A® by adjust-
able attaching devices adapted for conven-
iently shifting the position of said blocks
horizontally. As herein shown, the topplate
A? is provided with a T-groove A3 Fig. 13,in
which fit and slide T-shaped projections e® ¢

upon the said blocks E* E* and an oppositely-

screw-threaded shaft I2?is engaged with the
projections of both blocks, said shaft having
a squared end by which it may be conven-
iently turned for adjusting the blocks. As
an additional means of rigidly securing in
place the said blocks E* E? after the same

have been adjusted by means of the shaft,

bolts e° e°, Fig. 5, having heads engaging the
T-slot A® A% are inserted through the said
blocks and provided with nuts by which the
blocks. may be clamped against the end of
the top plate. |

The forming-dies G G, instead of being rig-
idlyattached to the form-block, are preferably
mounted thereon, so that they may be swung
inwardly to allow the finished hanger to be

lifted from the form-block. For the purpose

stated said dies & G may be mounted in any
one of a great variety of wayvs. One desir-
able construction in said dies is herein shown,
Figs. 10 and 11, which is as follows: Said dies
are pivoted at their inner ends upon vertical

- pivots g g,secured in theform-block, the dies

‘sides of the form-block.

445,149

when the shaft ¢”is rotated said arms are
~turned or moved in opposite directions so that _
| one arm swings toward the outerend and the
~other arm toward the inner end of the form- =~
block when said arms areswung inwardly into
1 their folded position, as clearly shown in the 8
| drawings.  To the upper end of the shaft g’ =~
Is secured an actuating-lever ¢°, which may
{ be moved either by hand or automatically
by contact %‘Wfith apartof the '111?af,ehifne? toturn'
the dies G G,  As herein shown, the lever ¢°
is adapted to enter the groove A’ in the un- = |
‘der:surface of the top plate,and said leveris =
80 arranged with reference to the dies that
‘the latter will be held in their extended or =
| operative position when the lever is within:

direction to close the dies. Such spring is
shown as made of the form of a coil surround-
ing the shaft ¢’ and connected at one end
with the shaft and at its opposite end with
the form-block.

In Figs. 18, 19, and 20 I have shown an-
other consfruction in means for actuating the
forming-dies G G. In this instance G3 G2 are
two rock-shafts mounted in the form-block
B’ parallel with each other and with the
_ 1The dies G G are
rigidly secured to the rock-shafts, so as to
turn with the latter, said dies in this con-
struction swinging in a plane at right angles
to the sides of the form-block and being
adapted to move through a quarter of a cir-
cle or from a position standing horizontally
out from the sides of the form-block to a ver-
tical position extending upwardly from the
top of the form-block. The rock-shafts G3 G3
extend at their ends outwardly past the end
of the form-block, and are there provided
with rigid arms ¢° ¢°% to which are connected
the opposite ends of a spring G, acting to
turn the rock-shaftin opposite directions and
to hold the dies in their closed or vertical
position. Ina construetion of this kind the
dies & G are held outwardly or in position
for operation by contact of their upper sur-
faces with the under surface of the top plate
A% said dies being located beneath said top
plate at the time the upward pressure comes

| thereon in the act of bending or forming the

Ing the free inward movement of thecarriage | being arranged with their upper surfaces
by resting upon said bed-plate. The roller
I’ is arranged beneath the forward end of
‘the top plate A% so that when the cam-arms
5 arethrown upwardly the flat surfaces A2 h?
- thereof will come heneath the top plate and
. will thereby bring the parts of the blank ad-
. Jjacent to the twists therein in the same plane
~with each other and with the inner edge of |
the loop a. Flanges h* k' at the inner edges
of the cam-faces /1 /1 are desirably employed |
1o engage the inner edges of the blank, and.
thereby prevent the same from becoming |
caught between the cam-arms and the form-
- 15 block as the cam-arms rise. .
. The bending-rollers E E, hereinbefore de-
. scribed, aid in the bending of the blank by |
. acting against the outeredges thereof to hold :
.. thesameagainsttheform-block. Said rollers
20 E for this purpose are located at a distance
~ from the sides o the form-block equal to the

Hush with the top of the form-block, whieh
latteris provided with recesses G’ G/, adapted 7o
1o receive the dies when the latter are swung
about the pivotsgg. 7
 G*is a gear-pinion mounted upon a verti-
cal shaft g’ between the pivots ¢ g of thedies,
and intermeshing with gear-segments g2 ¢2 -
formed upon the inner end of the dies, con-
~centric with the pivots g g, in the manner
illustrated, Fig.11. By reason of the engage-
~ment of both of the arms with the pinion G2 o
' 80 o

90

05

the groove.  The lever may be tiﬁ‘ﬂéd? by SRR
| hand to close the diesinwardly, and thus per-
| mit the finished hanger to be lifted from the
form-block; but in order to make the opera-
| tion of these parts entirely automatic a spring
g* may be applied to turn the shaft ¢’ in a
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hanger. The dies are opened or spread Dy
means of a wedge-shaped or pointed projec-
tion N, located on the top-plate A*above the
form-block, the point of the projectionenter-
ing between the dies and forcing the same
apart as the carriage moves inwardly or rear-
wardly, as clearly shown in Fig. 21,

The construction in the parts by whichthe
double bends a® at of the hanger are formed
will now be described. Generally speaking,
the said bends are formed Dy bending the
end portions of the blank over surfaces or
dies, Figs. 4+ and 13, attached toor formedon
the end of the top plate A*and having flat ver-
tical faces A® A® and horizontal top surfaces
A7 A7 by means of bending-levers I I, hinged
to the cam-arms H II, and other bending-
arms J J, which are hinged to the bending-

levers T I, the bending-levers I 1 being ar- |

ranged to press the blank against the sur-
faces AS Ab while the bending-arms J J are
adapted to bring the ends of the blank
against the horizontal surfaces A' A% ‘To
first deseribe the construction and operation
of the Dbending-levers I I, said levers are
hinged by means of horizontal pivots 1o
the outer or forward ends of the cam-arms
1T 11, the said bending-levers being provided
adjacent to the said cam-arms with flat
working-faces ¢/ ¢/, adapted to come into po-
sition parallel with the vertical faces A° A’ of
the top plate when the said bending-levers
are swung apwardly into vertical position or
at right angles to the cam-arms, the sa1d
bending-surface being extended outwardly
nast or above the said surface i’ ¢/, for the pur-
nose hereinafter described. ‘T'he said bend-
ing-levers I are furthermore provided with
arms I’ I’, extending from the lower or inner

sides of the pivotsi7,and adapted for engage- |

ment with a cam orwiper I, which is mounted
upon a horizontal shaft I/, located beneath
the bed-plate of the machine. Saidshaft K/ is
driven by a spur-wheel K? intermeshing with
the gear-wheels D, heretofore described. The
cam or wiper K is so located and actuated as
to strike the arms I’ 17 of the bending-levers
and throw said bending-levers upwardly into
a vertical position after the inward move-
ment of the carriage B has ceased. W hen
said carriage has completed its inward move-
ment and twists have been formed in the
hlank by the action of the cam-arms ILH and
forming-dies G G, as hercinbefore described,
the flat parts of the hanger will be held by
the said cam-arms, the top plate, the form-
block, and the rollers E E in position parallel
with each other, with their flat sides horizon-
tal and projecting outwardly from beneath
the top plate, their ends at this time stand-
ing over the surfaces ¢’ ¢’ of the bending-le-
vers, When said bending-levers are thrown
upwardly, therefore, they will act upon the
ends of the blank, to bend the same up-
wardly and bring them into contact with the
flat vertical faces A® A® of the opposing dies
in an obvious manner.

By the movement of |

o

the bending-levers in the manner described,
the right-angled bends ¢* &® will be formed.
The final movement by which the bends at
ot are made is accomplished by means as fol-
lows: The bending-arms J J are connected by
pivots 7 7 with the bending-levers 11, and said

bending-arms are adapted to swing upon the

said pivots in such manner that {they may be
placed either at right angles to the levers or
thrown outwardly at an angle thereto and
into the position shown in Fig. 1. During
the upward movement of the bending-levers
[T the said arms J J stand at anangle to the

So

arms, as shown in Fig. 1; but when said bend-

| ing-levers are near the end of thelr move-

ment said arms J J are thrust downwardly
into position at right angles to the bending-
levers and above aund parallel with the top
surfaces A7 A7 of the dies, so as to bring the
extreme ends of the blank against the said
top surfaces. |

The movement of the arms J J in the man-
ner deseribed is accomplished by means as
follows: I. I are levers pivoted at points be-
tween their ends, by means of pivot-pins [, to
laterally-projecting lugs ¢ :* on the levers 1.
Qaid levers L are connected with the free
ends of the armsJ by means of links L'
Springs 2 are applied to throw the outer ends
of the levers I I away from the bending-le-
vers I 1, so as to hold the arms J J normally
outward orat an angle with the bending-le-
vers, this position of the parts being shown
in Fig. 1. M is a horizontal bar mounted
upon standards M’ M’ at a considerable dis-
fanee above the top plate A? of the machine,
said bar M being so located that it will be
encountered by the outer ends of the levers

T. L. when the bending-levers 1 1 are swung

upwardly into a vertical position. The said
bar M is disposed in such position relatively
to the said levers L I that said levers will
strile the bar shortly before the bending-le-
vers I T reach their vertical position, so that
said levers I will be actuated to thrust the
bending-arms J J downwardly daring the last
part of the movement of the said bending-le-
vers, and so as to bring the said arms J J into
a horizontal position at the termination of
the movement of said bending-levers.

It follows from the construction described
that when the bending-levers I I are thrown
apwardly by the action of the cam or wiper
K Doth of the right-angled bends «® o', form-
ing the hoolks, will be automatically made.

After the Dhending of the blank has becen
accomplished in the manner above described,
the wiper I will pass the arms 1’ I” of the
pending-levers I 1, thereby allowing the said
bending-levers to fall in the horizontal POsi-
tion shown in Fig. 1, after which the return
movement of the carriage will take place, al-
lowing the cam-arms II II to fall into a ver-
tical position, and thereby releasing the fin-
ished hanger, which at the termination of the
forward movement of the carriage may be
lifted from the form-block after the die G &
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In the mannerhereinbefore deseribed. being” desirably curved or rounded in the
In order to enable the machine to be ad- manner shown. When the form of movable 70

justed for making the distance between the forming-dies G G shown in Tigs. 18, 19, 20,

5 bends a® af greater or less, and thereby mak- | and 21 is used, said projection N will be made
ing the hooks wider or narrower, the parts | of wedge shape and pointed at its lower part,
are constructed as follows: The lugs ¢ 22 in- | 0 as to enter between and o pen the dies, as
stead of being permanently secured to the le- hereinbefore set forth. /5
vers 11, are connected therewith by means of Inorderto provide for making hangers hav-

1o bolts 2* ¢ and the levers are provided with | ing central loops of different widths, it is ob-
additional bolt-holes, as 74, and one or more viously necessary thatthe projection orguide-
additional apertures 7 45 are provided for re- | block N should be chaneed to correspond in
ceiving the pivots j j of the arms J J. Bythe | width with the form-block B’, and when the 8o
construction deseribed the said hooks may | said form-block is changed or when a wider -

""" 15 be made of as many different widths as there | or narrower blank is used it is necessary that
are sets of bolt holes and apertures for secur- | the external guide - surfaces formed by the
Ing the Ings 22 and pivots 7 7 to the bending- | blocks E2 E? should also be- moved. I pro-
arms.  When the position of the bending- | vide for change in the width of the guide- 8;
arms J J is changed in the manner deseribed , | block N by making said block detachable, the

20 1t 18 obviously necessary to change the width | same being secured in place, as herein shown,
of the vertical faces A® A% over which the | Fig. 3, by means of a bolt passing through

-ends of the blank are bent. For this pur- | the block and having a head at its inner end
pose said surfaces Af A are formed onor by | which engages the T-groove A® of the top 9o
removable die-blocks A% A8, held in place by | plate A% Said guide-block can therefore be

25 the bolts A% which enter and en gage the T~ | removed and a wider or narrower one sub-

- 8rooves A°of the top plate A2, Fig. 15. When stituted, as may be necessary or desirable.
the said bending-arms J J and levers L I, are | The external guide-surfaces formed by the
shifted in position in the manner described, | blocks E? E? will of course come in proper po- 9;
it 1s further necessary to chan ge the vertical | sition for engagement with the said edges of

30 position of the bar M, and for this purpose | the blank when the rollers E E are placed at
sald bar is held at its ends in the vertical | a proper distance from the form-block to also
slots m m by means of clamp-nuts m’ m/, | engage the external side edges of the blank
which may be loosened to allow the bar to be | in the manner heretofore described. 100
shifted vertically. In order to provide an ac- | ~ In operating upon blanks of different thick-

35 curate adjustment of the parts, so that the nesses it is obviously necessary to shift the
bending-arms J J may be moved to exactly rollers E” K’ toward and from the form-block,

- the right extent, the bar M is preferably pro- | and for this purpose I adjustably secure the o

~ Vided with eccentric ends or trunnions m?m?, | studs ¢’ ¢ of said rollers. in. transverse slots 1os

~engaging the slots m m, so that by turning | aaf in the top plate A2, Fig. 4, and in order
the bar its part or surface which strikes the | to enable said studs to be easily shifted, a -

- fevers L L may be shifted back or forth as | serew-shafs « is inserted through the top
desired. -~ | yate and provided with oppositely-directed =~

- Inorder to hold the ends of the blank ac- | screw-threads engaging the said studs, said 1170
~ carately in vertical position during the time | shaft having a squared end at one side of the
45 they are being bent upwardly by the action | top plate by which it may be turned by the

- of the bending-levers, vertical guide-surfaces | application of a suitable tool.

- are located at the opposite sides of the work- |  Itis obviously desirable that means should R
- Ing-faces A% AS in such position as to engage | be provided for accurately determining the 115
~ the-side edges of the blanks, said guide-sur- | position of the straight biank when putting
50 faces being arranged at a distance apart | the same in the machine, so that the ends of o

~equal to thewidth of the blank. The guides | the same will come in proper position after
- for the outer edges of the blank are herein | the blank is bent. For this purpose I attach

~ shown as formed by the inner surfaces of the to the sides of the frame two outwardly-ex- 120
blocks E? E? which suppert the rollers E T tending horizontal arms O O, Fig. 4, and place

55 »aid inner faces of the blanks are of course | upon thesame two adjustable gages o o, which
located vertically in alignment with the In- | extend vertically upward in position to en-
ner surfaces of the said rollers E E, it ob- | gage the ends of the straight blank when the
viously being necessary that the said guide- | latter is placed across the rear end of the 12 5
surfaces should be located the same distance form-block in the manner hereinbefore de-

6o from the vertical side faces of the form-block scribed. The position of the said blank when
as the said rollers—to wit, a distance equal to | placed in the machine is indicated in full
the width of the blank. The guide-surfaces | lines in said Fig. 4. |
for the inner edges of the blank are formed I claim as my invention— 130
by the side of the projection or guide-block 1. The combination, with a reciprocating

65 N, Figs. 2, 3, 4, and 15, which is preferably | form-block, of two stationary bending-rolls
made separate from the top plateand secured located at opposite sides of the form-block

havebeen turned or moved to frec

to the said top plate between the said sur-

445,149

the hanger, | faces A® AS, the side faces of the said block

and two other bending-rolls located at OpPpo-
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site sides of the form-block and at a distance |

therefrom equal to the thickness of the bar
to be bent, substantially as deseribedl.

9. The combination, with a reciprocating
form-block, a movable carriagesupporting the
latter,and bending-rollers located at opposite
sides of the form-Dblock, of forming-dies
mounted upon the part of the form-block re-
mote from the carriage and movably con-
nected with said form-block, and means upon
the carriage acting in conneetion with said
forming-dies to give a twisted form to the
blank, substantially as described. -

3. The combination, with a reciprocating
form-block, a movable carriagesupporting the
latter, and bending-rollers located at opposite

sides of the form-block, of two forming-dies ;

mounted upon the part of the form-block re-
mote from the carriage and extending later-
ally at opposite sides of the form-block, said
forming-dies being pivotally connected with
the form-block, and means upon the carriage
acting in connection with said forming-dies
to give a twisted form to the blank,substan-
tially as deseribed.

4. The combination, with a reciprocating
carriage and a form-block thereon, of station-
ary binding-rollers, forming-dies mounted on
the form-block and extending laterally from
opposite sides thereof,and cam-arms pivotally
supported upon the carriage and operating
in connection with the said forming-dies to
cive a twisted form to the blank, substantially
as described.

5. The combination, with a reciprocating
carriage, a form-block thereon, and stationary
bending-rollers, of forming-dies mounted on

~the block and extending laterally at opposite

4.0

5

O

60

sides thereof, cam-arms mounted on the car-
riage and operating in connection with the
said forming-dies to give a twisted form to
the blank, and a stationary part or roller
adapted for contact with the said cam-arms,
by which the latter are actuated during the
movement of the carriage, substantially as
described. |

6. The combination, with a form-block and
bending-rollers operatingin connection there-
with to make a central bend or loop in the
blank, of forming-dies mounted on the form-
block and extending laterally from opposite
sides thereof, cam-arms operating in connec-
tion with said forming-dies to give a twisted
form to the blank, bending-levers pivoted to
the ends of said cam-arms, and stationary sur-
faces or dies opposed to said bending-levers,
substantially as described.

7. The combination, with a form-blockand
bending-rollersoperating in connection there-
with to make a central bend or loop 1n the
blank, of forming-dies mounted on the form-
block and extending laterally from opposite
sides thereof, cam-arms operating in connec-
tion with said forming-dies to give a twisted
form to the blank, bending-levers pivoted to
the ends of said cam-arms, bending-arms piv-

surfaces or dies opposed to said bending-
levers, substantially as described.

S The combination of a form-bloek, hendl-
ing - rollers operating in connectiion there-
with Lo make a central bend or loop in the
blank, forming - dies mounted on the form-
block and extending laterally from opposite
sides thereof, cam-arms operating in connec-
tion with said forming-dies to givea twisted
form to the blank, bending-levers pivoted to
the onds of said cam-arms, and a revolving
cam or wiper for actuating said bending-le-
vers, substantially as described.

9. The combination of a reciprocaling car-
riage, a form-block mounted thercon, sta-
tionary bending-rollers operatin2 in connec-

tion with the form-block to make a central

loop inthe blank,forming-dies mounted upon
the form-bloek and extending laterally at op-
posite sides thereof, cam-arms motnted upon
the carriage and operatingin connection with
said forming-dies to give a twisted form to
the blanlk, stationary parts orrollers for actu-
ating said eam-arms, bending-levers pivoted
to the ends of said cam-arms,and a revolving
cam-or wiper actuating said bending-levers,
substantially as described.

10. The combination of a reciprocating car-
riage, a form-block mounted thereon, sta-
tionary bending-rollers operating in connec-
tion with the form-block to make a central
loopin theblank,forming-dies mounted upon
the form-block and extending laterally at op-
posite sides thereof, cam-arms mounted upon
the carriage and operating in connection with
said forming-dies to give a twisted form to
the Dlank, stationary partsor rollers tor actu-
ating said cam-arms, bending-levers pivoted
to the end of said cam-arms, a revolving cam

or wiper actuating said bending-levers, bend-

ing-arms pivoted to the outer parts of said
bending-levers, actuating-levers pivoted upon
the bending-levers and connected with the
said bending-arms, and a stationary part or

barupon the machine-frame adapted for con-

tact with said actuating-levers, whereby the
said bending-arms are moved, substantially

as described.
11. The combination, with a reciprocating

carriage and a form-block mounted thereon,

of stationary bending-rollers located at oppo-
site sides of the form-block at a distance
therefrom equalto thethicknessof the blank,
formine-dies mounted upon the form-block
and extending laterally from opposite sides

| thereof, cam-arms pivoted to the carriage and

operating in connection with said forming-
dies to give a twisted form to the blank, and
other stationary bending-rollerslocated at op-
posite sides of the form-block at a distance
therefrom equal to the width of the blank,
substantially as described.

12. The combination, with a reciprocating
carriage and a form-block mounted thereon,
of stationary bending-rollers located at oppo-
site sides of the form-block at a distance

oted to the said bending-levers, and stationary | therefrom equalto the thicknessof the blank,
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forming-dies mounted upon the form-blocl

and extending laterally from opposite sides

- thereof, cam-arms pivoted to the carriage and

| e

(O

20

30

form-block

operating in connection with said forming-
dies to givea twisted form to the blank,other
stationary bending-rollers located at opposite
sides of the form-block at a distance there-
from equal to the width of the blank, and
bending - levers pivoted to the ends of the
cam-arms, substantially as described.

13. The combination; with a reciprocating
and bending-rollers operating in
connection therewith to form a central loop

in the blank, of a clamping device for holding

the blank against the end of the form-block,

“

a lever for actuating said clamping device,
and a stationary part of or upon the ma-

chine-frame adapted for engagement with

sald lever during the reci procatory movement
of the block, whereby the clamp is auto-
matically actuated, substan tiallyas described.

14. T'he combination, with a reciprocating
form-block and bending-rollers operating in
conneciion therewith to form a central loop
in the blank,of a clamping device for holding
the blank against the end of the form-block,
a lever for actuating said clamping device,
and a stationary part of or upon the ma-
chine-frame adapted for engagement with
said lever during the reciprocatory movement
of the block, whereby the clamp is automati-
cally actuated, and a spring for releasine the
clamp, substantially as described.

!

445,149

15. The combination of a reciproeating
form-block, bending-rollers operating in con-
nection therewith, forming-dies mounted on
and extending laterally from opposite sides
of the form-block, and cam-arms operating in
connection with said forming-dies, said form-

ing-dies being movably connected with the

form-block, and a stationary part of or upon
the machine-frame engaging said forming-
dies or a part connected therewith during the
reciprocation of the form-block, whereby said
forming-dies are moved or shifted into op-

“erative position, substantially as described.

16. I'he combination,with a machine-frame,
a reciprocating form-block, and bending-roll-
ers operating in connection therewith, of
forming-dies pivotally connected with the
form-block, cam-armsoperating in connection
with said forming-dies to give a twisted form
to the blank, an actnating-lever connected
with said forming-dies, and a part of or upon
the machine-frame adapted to engage said
actuating-lever to move the forming-dies dur-
ing the reciprocation of the form-block, sub-
stantially as described. |

In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses. -

JOHN GRANT.
Witnesses:
- C. CLARENCE POOLE,
(EORGE W. HIGGINS, Jr.
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