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 UNTTED STATES

PaTENT OFFICE,

EVERETT L. BOOHER, OF TIPPECANOE CITY, OHIO,

 BENDING MACHINERY.

SPECIFICATION forming part of Letters Patent No, 474,358, dated May 10, 1892,
Application filed June 20,1891, Serial No. 397,891, (No model)

To all whom it may concern.:
Be it known that I, EVERETT L. BOOHER, a
citizen of the United States, residing at Tip-

- pecanoe City, in the county of Miami and

1O
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State of Ohio, haveinvented certain new and
useful Improvements in Bending Machinery,
of which the following is a specifieation.
My invention relates to improvements in
bending machinery, and it especially relates
to a machine for bending poles or shafts for
vehicles. ' B

The object of my invention is to provide a |

machine by which the operation of bending a
pair of shafts or two poles may be completed
at a single operation, the construction being
such that the partsshallbe bent in the proper
directions to secure the right and left shafts
forming a pair. I | -
A further object of myinvention is to pro-
vide means for removing the shafts or poles,
together with the forms to which they are
bent, to permit the shafts or poles to become
set before being removed from the forms.
My invention consists in the various con-
structions and combinations of parts herein-
after described, and set forth in the claims.
In the accompanying drawings, Figure 1 is
a plan view of adevice embodying my inven-
tion. FKig. 2 is a side elevation of the same.
Fig. 3 is a transverse sectional view on the
line z z in Fig. 1. Figs.4 and 5 are sectional
views in detail of portions of the support-

ing-table. Fig. 6 is a detail of the hinged

connections of the table. TFig. 7 is an end
elevation of the machine from the driving
end. Figs.8 and 9 are details of the heel-
forms. Figs.10and 11 are views of modified
forms of catches for retaining the bending-

forms referred to hereinafter. Fig. 12isa de-

tail of a portion of the main removable form,

- showing the locking device or projection to

5O

which the heel-forms are connected. Fig. 13
illustrates the removable forms with the
blanks clamped "therein and. removed from
the machine. _
oted clamping device and the hinged connec-
tions of the supporting-table. | |

Like parts are represented by similar let-
ters of reference in the several views.

In the saild drawings, A A representa main
frame supported at each end upon suitable

Fig. 14 is a detail of the piv- |

metal,the frame proper béing formed of wood

and is substantially triangular in ¢ross-sec-
tion, as shown in Figs. 8 and7. The support-
ing-legs A’ are extended beyond the frame A
A in front, as shown' at a, to support the
form-bed A® which is arranged above the
sald extensions and preferably supported

therefrom by adjustablesupporting-screwsa’,
by means of which the form-bed A? may be
adiusted to level the same or to compensate
| for different forms placed thereon. o
Extending longitudinally through the main

frame and supported in suitable bearings p
therein is a main two-part driving-shaft A5,

provided at its outer end with a driving-pul-

ley A%, the respective parts of said shaft be-

ing adapted to be connected or disconnected

through the medium of a detachable clutch
A’ adapted to be operated in a well-known
manner by a hand-lever A%, The inner por-
tion of the shaft A3 carries a worm A", which

meshes with a worm-gear A° on a transverse
~shaft A% also supported in suitable bearings
in the main frame A A. -

Located at the front of the machine and
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above the form-bed A*is a reciprocating head

B, adapted to slide in suitable guides or ways
a®, secured in the main frame A A. - A pitman

connection B’ extends from the head Btoa

crank-head A on the transverse shaft A% so
that a reciprocating motion is imparted to
sald head by the revolution of said shaft.
Located at one end of -the main frame is &
hinged table C, connected to the main frame

by suitable hinged connections ¢® and sup-

ported at its outer extremity by brace-rod /,

pivoted at its upper end to said table and at

its lower end to a bell-crank lever C? pivoted
to the leg A’ of the main frame. |

Between the main frame A A and the table
C is a screw-clamp or vise D, by means of
which the blanks to be bent are secured be-
tween the respective sets of formswhich pro-

duce the front and rear bends, ashereinafter

more fully deseribed. :

Located on the bed A? is a removable form
L, corresponding to the shape to beimparted
to the front end of the shaft or pole. A cor-

responding form K’ is arranged above the
‘same and connected to the reciprocating head

B by a bifurcated or U-shaped supporting-

supporting - legs A" A/, preferably cast in | yoke B2 On the table C are removable forms

¥
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E? E? one for each shaft or pole to be bent
and shaped to correspond to the shape or
form to be produced on the heel of the pole

or shaft. These formsare each provided with
a stop-lug ¢, adapted to contact with the end
of the blank to be bent, and have attached
thereto flexible metallic strips ¢’ ¢/, with
abutting projections ¢® ¢% These metallic
strips ¢’ extend along the blanks from theheel
thereof to a point opposite to or within the
vise D. o |
~ Located in a suitable T-shaped slot or way

~d in the table C isa reciprocating bar d’, hav-
Ing an upwardly-projecting point or spur ?,

adapted to contact with one set of projections
¢?on the flexible metallic pieces ¢’. This bar

- 18 provided at its rear end with a rack d3,

20

- under side of the table, and provided at the

25

adapted to engage with a spur-gear d*, which
meshes with a driving-pinion d°. This driv-
ing-pinion d is on the same shaft with a pul-
ley or drum df to which is attached a rope d,
which partly encirclesthe pulley d®and passes
over a supporting - pulley d3, secured to the

end with a foot-stirrup d°. Connected at eto

the lower removable form E is a flexible me-

tallic plate ¢, provided at its end with a
hook-shaped projection ¢?, against which the
respective blanks are adapted to be forced
when placed between the forms E and E’ and
E? E*  The metallic platee’ projects slightly

~beyond the form E’, so that a certain amount
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of resiliency is permitted in said plate be-
yond said form. The stop projection e® is
provided at the end with a hook €% adapted
to engage with a corresponding hook-shaped
shoulder ¢* on the lower removable form E
as the blank is bent to conform to the shape
of said forms, as hereinafter more fully de-
scribed, the engagement between the two

“hook-shaped projections being accomplished

by the resiliency of the plate ¢/, as before
specified. | - |

- Located beneath the table C and connected
to asupporting T-shaped block f6 adapted to
reciprocate between suitable guides or ways
Jon the under side of said table, is a cross
head or bar f’, to which is pivoted at each
end movable arms 1%, carrying at their outer

extremities projecting studs £3 which pass
- upwardly through the table through curved

slotted openings f* and are further provided
above sald table with suitable rollers 1,
adapted to contact with the back of the
forms E2. _ ' '

Pivoted to the cross-bar f’ is an operated
lever g, the opposite end of which is pivoted
to an oscillating link ¢/, the middle of said
lever being attached by a pivoted connection
to a pitman ¢% which is connected at its op-
posite end to a wrist-pin ¢® on a revolving
disk-wheel ¢*, arranged atthe end of a trans-
verse shaft ¢°, extending across the main
frame and supported in suitable bearings
thereon immediately below and parallel with
the transverse shaft A% A gear ¢% having

474 358

| secured rigidly with the shafl ¢® and meshes

with said worm-gear, so that the two shafts
are caused to revolve together and at the

‘same speed. | | -
The operation of the device as thus far de-
‘scribed is as follows: The blanks « « which

are to form the respeetive shafts of a pair
are placed between the forms E and E” with
the heel ends resting against the stop ¢ on
the forims E?® E~ the front ends being located
beneath the metallic plate ¢’. The operator
places his foot on the stirrup «’ and through
the medium of the rope d*and rack and pin-
1on before deseribed produces a longitudinal
movement of the forms E*E? which carry sald
blanks firmly against the respective stops in
therespectiveforms. Theblanksareclamped
in this position by the vise or clamp D, the
jaws of which are operated by a suitable
clamping-serew in the same manner as an or-
dinary clamping-vise. The shifting - clutch

A® is throwninto gearby the handle A% which

causes the worm A’ to revolve with the shaft
A® which is continually in motion from any
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sultable source of supply. A revolution of

the worm A7 causes the respective shafts A”

and ¢° to revolve. The head B is caused to
reciprocate, carrying the form E’ toward the
form K, thus bending the blanks therein to
correspond to the shape of said forms. Af

the same time the revolution of the shaft ¢°

produces, through the intermediate mechan-
1sm described, a longitudinal movement of
the cross-head £/, which causes the wrist-pin
/° to be moved in the curved slotted opening

| f*and in contact with the forms E2 B2  This

movement produces an inward movement of
the outer ends of said form, which, being con-
nected at their inner ends to the metallic

plate ¢/, causes said forms to describe a curve,
“bending the heelendsof the respective blanks

to the shape of said forms. It will be seen

that as the rollers f? followthe curved slotted

ways f*said rollers are gradually brought to-

-gether, while the outer pivoted center of the
‘arms supporting said rollers travel in a
straight line.

T'hé angle of said arms to the
reciprocating baristhus gradually decreased,

80 that as the final pressure is produced
against sald forms an increased leverage is

secured, the respective arms acting in the na-
ture of a toggle-joint. 'T'he mechanism is so
timed that the travel of both of the recipro-

cating forms i3 completed synchronously,
‘thus producing a complete operation of the
bending of both ends of the respective shafts.
The heel ends of the shafts, being bent in op-

posite directions, form the left and right
shafts of the pair.
front end of the shaft is usually provided
with a double or ogee curve, and it is desir-
able as this double curve is formed that the
angle of the table C be changed so as to form

practically a continuation of the rear or mid-
dle portion of said curve. To accomplish
this, I connect the bell-crank lever C? to which

teeth corresponding to the worm-gear A® is | the brace-rod C’ is connected, to the wrist ¢3

L}

The form which bends the
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on the revolving disk ¢* by a pitman connec-

tion ¢% As the said disk 1s revolved, there-

fore, the brace-rod €’ is elevated, thus: raising

the table gradually to the posmon mdledted
by dotted lines in Fig. 2, thus bringing the
heel portion of the respeetne shafts into the
proper position to form the proper contmua-—
tion of the ogee curve. |

When the form E’ is foreed into its lowest
position, the hook - shaped stop ¢® engages
with the hook eton said form, and thus holds

the ends of the respective shafts firmly locked.
to said form. At the same time a cam pro-

jection % on the disk ¢* engages with a pro-
jeeting lever 1/, attached to ) t1 ansverse shaft
h* in the bed-plate A% Bell-crank levers A3

on sald shaft are connected by a reciprocat-

ing bar it and a connecting-rod 7° to similar

 bell- crank levers A% also on said bed - plate.

20
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Pivoted latches A7, connected {o the respect-

1ve sides of the foun E, are engaged at their

lower ends by the remploca,tmﬂ' Dar h?, thus
throwing said latches over the top of the Shdft

at the pomt where the greatest bend is formed,
thus locking the 1e%pectwe shafts to the said
form. A T—shaped connection having pro-

jecting prongs b is preferably secured to the
“end of the fm m E, said prongs being adapted

to pass through perforated ears b’ on the re-
spective forms E* as said forms are closed to-
gether. At the same time a spring-cateh &?
on one of said forms hooks over the other
form, locking all of the parts together. A

continued movement of the parts causes the.

operating mechanism to return to its normal
position, leaving the respective shafts bent to
the desired position and locked to the re-
spective forms to which they are bent.

table, respectively, another set of forms sub-

stituted therefor, and the operation repeated.

It will be 1111(161 stood that the blanks will

be properly steamed or otherwise prepared

for bending before being inserted into the
machine, Upou being removed from the ma-

~ chine they are retained locked to the respect-

ive forms until they have become firmly set
to the bent position, when they are released
and the forms re-employed in the further op-
eralion of the machine.

It will be seen that a machine as thus de-

~seribed is simple and capable of bending a
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pair of shafts at one and the same opera,tlon

The vise D is preferably pivoted tothe main
frame or supporting-brackets in line with the
pivotal supports or hinges of the table C, so
that as the table 1s elevated, as described, the
vise may assume a position corresponding
thereto. The vise 1s held in its normal posi-

tion by a spring D’, connected to the main

frame and attached to the rear or support-
ing jaw of said vise. I also preferably pro-
vide the brackets a° which furnish the sup-
porting-hinges of the table C, with stop pro-

- jeetions ', adapted when the table is in the

The
vise D is then unlocked and said forms and |
the shafts removed from the form bed and |

F

portion of the main frame which supports the

bmcket% a®, and thushold said table normally

in a horizontal position. The pitman - con-
nection C’, which moves the table, is also pr ef-
erably pr owded with a slotted opening n,into
which the pivotal connection from the Dell-
crank arm C?extends.
mits a limited movement of the bell-crank
arm before it begins to operate upon the pit-

Thisarrangement per-
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man or table, so “that in retarning to its nor-

mal position the table may be brought to rest,
while the operating parts eontmue to move.
Lalso preferably construct ther emovable heel-
forms E? in two parts b° b% the form proper
b°being adapted to be removed from the other
port10n which is made adjustable by reason
of the slotted opening b7 and the fastening-
bolts 0% which pass therethrough,so that the

| conformation of the parts may be changed, as

desired, by removing the part {°® and replac-

ing it with a dl[ferent conformation. and ad-

JU.stmfr the part b to correspond thereto.
Projecting studs f3are preferably provided

with frletmn-lollels arranged within the

curved slotted openings f*in the table C,
which form the guides for said studs, these

rollers being arr ano'ed immediately below the

contact-rollers 1, which en gage the backs of
the forms E? .;md thus cause tho par ts to op-
erate with 11ttle friction. |

Having thus described my 111vent10n I
claim—
1. In a shaft or pole bendmw ma,chme, the
combination of a main frame hajvmt_‘r a vertl-
cally-reciprocating form, a fable with hori-

zontally-operating forms and apivoted clamp-

ing device normally held in an upright posi-
thIl between said frame and table by a yield-
tmu' conneotlon substantially as specified.

. The combmatmn of a main frame hav-
ing a vertically-operating form and a hinged

| table supporting horizontally-moving f01 ms,

a clampingdevice between the said frame and
table and means, substantially as desecribed,
for producing an opposite movement of the
respective horizontal forms simultaneously

‘with a vertical movement of said table and

one of the vertical forms, substantially as
specified.
3. In a shaft-bending machine, the combl-

nation, with the ver tleally—al ranged formsand

the 0pp051tely~mov1nn‘ horlzonta,l forms, of a

catch mechanism adapted to automatlcally'

lock said horizontal forms to one of the said
vertical forms by the movement of said hori-

.80
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zontal forms produced in bending the shafts,

substantially as specified.
4. The combination of a vertically-arran ced
removable form having a T-shaped projec-

tion, oppositely-moving houzontal forms hav~

ing perforated ploJectlons adapted to be
threaded onto said T-shaped projection by
the movement of said horizontal forms, and

a latch adapted to automatically lock said

125

130

horizontal forms to said T-shaped projection

at the limit of their movement substantmlly_

normal position to restin contaet Wlth that | as specified.
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- stantially as specified. |

15
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~cating form, substantially as specified.

3°
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K and the reciprocating form E’, the vise

projection on said strip, and a cateh projec-

tially as specified.

I& and the reciprocating form E’, movable

0°, and bolts connecting said form-piece to the

5. The combination of the removable férm

D, and table C, and the oppositely-moving
heel - forms on said table, substantially as
specified.

0. The combination, in ashaft-bending ma-
chine, of a supporting-table having curved

slotted guides, and the removable forms hav- |

ing flexible metallic pieces, as deseribed, en-
gaging rollers adapted to be operated in said
curved slotted guides to engage said forms, |
and means for operating said rollers, sub-

7. T'he combination, with a vertically-recip-
rocating form and an oppositely-arranged re-
movable form, of a spring-strip secured at one
end to said removable form, a hook-shaped

tion on said form, said catch projection being
adapted to be engaged by said hook-shaped
projection by the movement of said recipro-

3. The combination, in a bending-machine,
with a set of vertically-arranged forms, of a
horizontal pivoted table having a set or hori-
zontally-moving forms and means for chang-
ing the angle of said table synchronously with
the movement of the vertical forms, substan-

J. The combination of the removable form

catches /Y, pivoted to the form E’, a recipro-
cating bar /A% supported at each end upon
suitable bell-crank levers at the side of said
frame, so as toengage said catches, and means
for producing a vertical movement of said
bar, substantially as specified.

10. In a heel-form for a shaft-bending ma-
chine, the combination of a supporting-piece
0%, having a slotted opening 07, a form-piece

supporting-piece through the slotted opening,
substantially as specified. l

474,358 -

11. In a shaft—bénding machine, the combi-

nation, with the vertical forms and the hori-

zontal forms operating atright angles to each

other, as described, of a hinged table support-

ing said horizontal forms, stop projections
supporting said table In a normally-horizon-

tal position, and means, substantially as de-

scribed, for raising said table as the forms
are moved, as specified. :
12. Inabending-machine, the combination,
with the vertical forms and the horizontal
forms and a hinged supporting-table for said
horizontal forms, having stop projections to
hold it in a normally-horizontal position, of a
pitman connection pivoted to said table, and

operating mechanism for moving said pitman

to elevate said table, as described, and a
slotted connection in said pitman 1o permit
its operating mechanism to move independent
thereof when the table has reached its nor-
mal position, substantially as set forth.

13. The combination, with the main frame

supporting a vertically-moving form and a set
of horizontally-moving forms supported on a
hinged table, as described, of a pivoted vise
arranged between said formms and normally
held in an upright position by a yielding con-
nection, substantially as specified. |

14, The combination, with the vertical and
horizontal forms, of a table supporting said
horizontal forms, a sliding bar adapted to en-
gage sald horizontal forms, and a rack and
pinion for operating said bar, a rope with a
stirrup connected to said pinion and adapted
to revolve said pinion, and a weight for re-
turning the pinion to its normal position, sab-
stantially as specified.

In testimony whereof I have hereunto set
my hand this 10th day of June, A. D. 1891,
| EVERETT L. BOOHER.

Witnesses: | - |
GEORGE W. HENKE,
HENRY H. BRYANT.
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