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This invention relates to a bending tool and more par-
ticularly to a tool for bending heavy transmission throttle
arms.

Where automatic transmissions are used on vehicles,
it is customary to provide a mechanical linkage between
the engine carburetor throttle valve and the automatic
transmission. The linkage must be maintained in the
proper relationship so as to insure the correct movement
of the transmission throttle arm throughout the entire
range of movement of the carburetor throttle valve. Dur-
ing adjustment of the linkage it is often found necessary
to bend the transmission throftle arm in order to obtain
the proper relaticnship between the carburetor valve move-
ment and the transmission throttle arm movement.

Different automatic transmissions may utilize different
sized throttle arms and it would be very costly and in-
convenient if it were necessary to have a separate bend-
ing tool for every size of throttle arm. The improved
bending tool of this invention is provided with a selec-
tively positioned fulcrum means whereby different sized
transmission throttle arms may be accommodated in the
one bending device thereby eliminating the necessity of
having a different bending tool for every size of throttle
arm,

While it is generally necessary to bend the transmis-
sion throttle arm only a small amount in order to effect
the proper relationship between the movement of the
transmission throttle arm and the carburetor throttle valve,
it may sometimes be necessary to bend the transmission
throttle arm to a considerable degree in order to obtain
the proper relationship. The bending device of this in-
vention is adjustable so that not only may different sized
throttle arms be bent but also any one size of transmis-
sion throttle arm may be bent through a wide degree of
angles.

The transmission throttle arm is generally mounted
upon a shaft which extends into the interior of the trans-
mission casing and care must be taken during the bend-
ing of the throttle arm so as not to bend the shaft for,
if the shaft is bent, the job changes from one of minor
adjustment to one of major repair. The improved bend-
ing tool of this invention supplies, through an operator,
all the forces which are necessary to bend the throttle
arm. This minimizes the possibility of bending the shaft
while the throttle arm is being bent as it is not necessary
to exert any force upon the shaft while bending the
throttle arm,

An object of this invention is the provision of a bend-
ing tool comprising a pair of -pivotally connected levers
having a selectively positioned fulerum which tool is .of
rugged and simple construction and easy to operate.
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An object of this invention is the provision of a device

for bending throttle arms, said device comprising a pair
of levers pivotally connected by means of a selectively
positioned fulcrum, and means attached to the levers for
engaging the throttle arm to be bent.
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An object of this invention is the provision of a throttle

arm bending device comprising a pair of levers pivoted
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intermediate of their ends, corresponding ends of each
lever forming hand grips, the opposite corresponding ends
of each lever having means for engaging the throttle arm,
said levers being pivoted intermediate of their ends by
means of a selectively positioned fulcrum whereby throttie
arms of various sizes may be accommodated and throttle
arms of any given size may be bent to varying degrees.

An object of this invention is the provision of a device
for bending throttle arms and the like, such device com-
prising a pair of levers which are provided with a pivotal
connection at a point intermediate the ends thereof, corres
sponding ends of each lever forming hand grips, the
other end of one lever having formed thereon a pair
of lugs between which the throttle arm is placed, the
other end of the other lever being formed with a throttle
arm engaging member in the form of a grooved roller,
said pivota] connection comprising a selectively positioned
fulcrum means whereby throttle arms of various sizes may
be accommodated and throttle arms of any given size may
be bent to varying degrees.

An object of this invention is the provision of a device
for bending throttle arms and the like, such device com-
prising a pair of levers which are provided with a pivotal
connection at a point intermediate the ends thereof, corre-
sponding ends of each lever forming hand grips, the other
end of one lever having formed thereon a pair of lugs
between which the throttle arm is placed, the other end
of the other arm being formed with a throttle arm en-
gaging member in the form of a grooved roller for reduc-
ing friction between the throttle arm and lever when the
throttle arm is being bent, said pivotal connection being
of a selectively positioned fulerum type comprising a
plurality of pairs of holes in one of said levers, substan-
tially parallel slots having a width somewhat less than the
diameter of said holes and communicating with each of
a pair of holes, a transverse slot interconnecting said
paralle] slots intermediate the ends. of the parallel slots,
a cylindrical pin rigidly fastened to the other said lever
and extending through the one lever, said pin being pro-
vided with a flat portion on the cylindrical portion there-
of, the maximum thickness of the pin perpendicular to
the flat portion being somewhat less than the width of
the parallel slots thereby providing a sliding engagement
between the pin and the slots when the pin is in a slot,
and the diameter of the pin being somewhat less than the
diameter of the holes thereby providing a rotary engage-
ment between the pin and hole when the pin is in a hole.

These and other objects and advantages will become
apparent from the following description when taken with
the accompanying drawings illustrating the invention. It
will be understood that the drawings are for purposes
of illustration only and are not to be construed as defining
the scope or limitations of the invention, reference being
had for the latter purpose to the appended claims.

In the drawings wherein like reference numerals repre-
sent like parts in the several views:

Figure 1 is a front elevation of the throttle arm bend-
ing device; )

Figure 2 is a fragmentary back elevation of the device;

Figure 3 is a sectional view along line 3—3 of Figure 1;

Figure 4 is a fragmentary back elevation of the rear
lever;

Figure 5 is a back elevation of the front lever with a
portion of the front lever broken away;

. Figure 6 is an enlarged side view of the pin upon which
the levers pivot; and

Figure 7 is an enlarged end view of the pin.

Referring to Figure 1 of the drawings, the bending de-
vice comprises a pair of lever arms 1 and 2 which pivot
about a pin 3 and are provided with hand gripping sur-

" faces 4 and 5, respectively, at corresponding ends thereof,
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The lever 1 is provided with a pair of upstanding lugs 6
which ‘are mounted upon a boss 8. The lugs 6, as best
seen in. Figure 3, have enlarged heads 7 which prevent
the throttle arm which is to be bent from slipping off
the ends of the lugs. -

The lever 2 is bifurcated at one end and contains-a pin
25 which spans the gap between the bifurcated ends and
supports- a ‘grooved roller 24. Such roller reduces the
friction between the end of the lever and :the throttle
arm_which is being bent. as there is relative movement
between the two during the bending process.

The levers 1-and 2 of the bending device are pro-
vided with a selectively positioned fulcrum. -A selectively
positioned fulcrum is necessary, primarily, for - two
reasons:. first, to obtain different degrees of bending
of any given throttle arm with the same bending. fool
and, secondly, to accommodate different sized throttle
arms in the same bending tool.. - The pivotal connection,
which 'is provided between the two levers, enables the
operater to select any one of four fulcrum positions for
the levers, thereby providing the bending tool with the
necessary selectively positioned. fulcrum means.

The pivotal connection of the bending -device com-

prises an H-shaped aperture in the lever 1, as best.illus--

trated in Figures 2 and 4 of the drawings, and a pin 3,
which is rigidly fastened to the lever 2 and -extends
through the H-shaped aperture in the lever 1.

The H-shaped aperture in the lever 1 comprises two
pairs of circular-shaped holes 16, 11 and 12, 13 re-
spectively, which pairs: of holes are connected by elon-
gated slots 14 and 15, respectively, the longitudinal axis
of each slot intersecting the centers of the interconnected
holes.. The width of the slots 14 and 15 is: somewhat
less than the diameter of the holes 10, 11 and 12, 13; the
reason for which will become obvious ‘as the description
of the pivotal connection proceeds, A transverse slot 16
connects -the slots 14 and 15 at a point intermediate the
ends of the slots 14 and 15. )

The pin 3, which extends through the H-shaped aper-
ture in the lever 1, comprises a head 17 and a cylindrical
portion 18 as illustrated in Figures 6 and 7 of the draw-
ings. The head of the pin 3 abuts the side of the lever
2 and the pin' 3 is securely fastened to the lever 2. by
means of a set screw 9, such as illustrated in Figure 5 of
the drawings, or by means of splines 20 on the cylindrical
portion 18 of the pin such as illustrated in Figure 6 of
the drawings, or any other sunitable means. A nut 21,
engages threads 22 on the end-of the pin 3 thereby pre-
venting the levers from separating. The cylindrical por-
tion 18 of the pin 3 which’ extends through the H-
shaped aperture in lever' 1 .is: provided: with a pair .of
oppositely disposed -flat parallel plane surfaces .23 as
best seen in Figures 6 and 7 of the drawings.

The diameter of the cylindrical portion 18 of-the pin
3 is somewhat less than the diameter of the holes 10,
11 and 12, 13 in the lever 1.. Being somewhat less in
diameter than the holes, the.pin may. be rotated while in
any one of the four holes thereby providing a bending
tool, which may be operated to bend transmission throt-
tle arms, which has a:selectively positioned fulcrum.
The parallel slots 14 and 15, along with the transverse
slot 16, are necessary in order that the pin may be-easily
and quickly slid from one hole. to.another, for, without
the slots, it would be necessary for the operator,.in order
to change fulcrum positions, to remove the nut 21 from
the end of the pin:3, place the pin in the desired hole,
and then replace the nut. . The parallel slots 14 and 15
along with the transverse slot. 16, permit the fulcrum of
the bending tool to.be selectively adjusted: without dis-
assembly of the levers 1 and 2.

The -diameter of the: cylindrical portion 18 of .the
pin 3 is somewhat greater than the width of the parallel
slots 14 and 15, while the perpendicular distance be-
tween the flat parallel plane surfaces 23 on the cylindrical
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portion 18 of the pin 3 is somewhat less than the width
of the slots 14 and 15. Obviously, the pin may be slid in
the slots only when the flat parallel plane surfaces 23 are
parallel to the sides of the slots. In this manner, i is
seen that the fulcrum point of the bending device may be
changed from one operative position to another merely
by aligning the flat parallel plane surfaces 23 with the
sides of the slots and sliding the flat parallel plane sur-
faces 23 along the sides of the slots to any of the de-
sired holes 10, 11, 12 or 13.

The width of the transverse slot 16 is greater than the
diameter of the cylindrical portion 18 of the pin 3.
This allows the pin to be moved across the transverse slot
while in any relative relation to the slot; it not being
necessary to have the flat parallel plane surface 23 in
parallel relation to the sides of the transverse slot in
order to move the pin from one parallel slot to the
other. The transverse slot 16 .must be somewhat wider
than the diameter of the cylindrical portion 18 of the
pin 3, at least at the point that the transverse slot termi-
nates in the parallel slots, in order that the flat parallel
plane surfaces 23 of the pin 3 may be aligned with the
sides of the parallel slots as the pin enters one of the
parallel slots 14 or 15 from the transverse slot 16, for if
the transverse slot was not somewhat greater in width
than the .diameter of the cylindrical portion 18 of the
pin 3, at least at the point that the transverse slot termi-
nates in the parallel slots, it would not be possible to
transfer the pin from the parallel slots to .the transverse
slot, or vice versa, as the case may be."

The pin 3 is rigidly fastened to the lever 2; there-
fore, in order to rotate the pin it is merely necessary to
rotate the levers 1 and 2-relative to each other. The
pin is not only rigidly fastened to lever 2, but it is
fastened in such a position -that while -the levers of the
bending tool are in any of the four fulcrum positions and
the levers are in an operative bending position, relative
to each other, the flat paralel plane surfaces 23 on the
pin 3 do not lie parallel to the sides of the parallel slots
14 and 15. While the levers are in operative bending
position, only rotary movement between the two levers
is possible. " In-order to move the levers to a different
fulcrum position, to either accommodate a different size
throttle arm or to effect a different degree of bending
on a given size throttle arm, it is necesary to first place
the flat parallel plane surfaces 23, on the pin' 3, in a
parallel relationship to the sides of the slots 14 and 15.
This is done by rotating the levers to a position in which
the levers are spread wide apart, or preferably at an
angle of approximately 90° to each other.. While in
this position, the -flat parallel plane surfaces 23 on the
pin 3 will be parallel to the sides of the parallel slots and
the pin may be slid out of the hole it is in, and into
the connecting slot. From the slot, the pin may be
moved to any desired hole, thereby changing the fulcrum
position between- the two. levers.

In operating the bending device the levers are spread
apart enough to accomodate a -throttle arm, which is
placed between the lugs 6 and over the grcoved roller
24.  As the handles of the levers are brought together,
roller 24 will roll along the throttle arm, bending the
arm. During the bending process, there will be a down-
ward component of force upon the left-hand lug and an
upward component of force upon the right-hand lug,
as viewer in Figure 1 of the drawings.  The resulting bend
will be in the same direction with respect to the tool at
‘all times, theérefore, to bend .the arm in the opposite di-
rection, it is-merely necessary to turn the tool over..

It will be noted that the forces necessary to bend the
throttle arm are all supplied by the bending device. It
is not necessary-to support the arm at any point other
than provided by the tool. This is important, as adjust-
ments to the throttle arm are preferably made while the
linkage is in position in the vehicle. The use of the
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bending device allows the throttle arm to be bent with-
out applying any force to the shaft upon which the
throttle arm is connected. This prevents inadvertent
bending of the shaft which would necessitate a major re-
pair operation. -

If the transmission throttle arm is too large to fit be-
tween the lugs 6 and the roller 24 when the pin 3 is in
the hole 12 as illustrated in Figures 1 and 2 of the draw-
ings, it is merely necessary to pivot the levers approxi-
mately 90° with respect to each other, and slide the pin 3
from the hole 12 to the hole 13. This results in moving
the lever 2, and consequently the throttle arm engaging
roller 24, directly away from a line through the centers
of each of the Iugs 6. The space between the lugs and
rollers is increased thereby providing room for a larger
sized throttle arm.

If, on the other hand, the transmission throttle arm
is not too large to fit between the lugs 6 and over the
roller 24 when the pin 3 is in the hole 12 as illustrated in
Figures 1 and 2 of the drawings, but it is found that the
throttle arm cannot be bent far enough to obtain the
proper adjustment, while the fulcrum is in the position
illustrated, it is merely necessary to rotate the levers ap-
proximately 90°, slide the pin half way down the slot 15
to the level of the transverse slot 16, through the trans-
verse slot to the slot 14 and up to the hole 10. This
results in moving the lever 2, and consequently, the roller
24, parallel to a line through the centers of the lugs 6.
The angle to which the throttle arm may now be bent is
greater than when the pin was in the hole 12.

In a similar manner, if, during the bending of a larger
size throttle arm which would necessitate the use of the
fulcrum hole 13, the proper degree of bend could not be
obtained while the pin was in the hole 13, it would mere-
1y be necessary to move the pin to the hole 11.. A bend of
a greater degree could then be made on the larger size
throttle arm.

Having now described my invention, certain changes
and modifications in the construction and assembly of
the various parts will occur to those skilled in the art.
While I show an H-shaped aperture in the lever I com-
prising two pairs of holes interconnected by a pair of
parallel slots, which parallel slots are in turn intercon-
nected by a transverse slot, it will be obvious that addi-
tional slots may be provided parallel to the pair of par-
allel slots shown, and the transverse slot extended to con-
nect all of the parallel slots. This would provide an
additional range of degrees to which any one sized trans-
mission throttle arm could be bent.

Also, any number of additional holes could be pro-
vided in line with the pairs of holes 10, 11 and 12, 13,
along the longitudinal axis extended of the parallel slots,
and the parallel slots lengthened to interconnect all the
parallel positioned holes. In this manner, a greater
number of sizes of throttle arms could be accommodated
in one bending tool.

It is also obvious that the pin connecting the two leverss
could be provided with only one flat surface and the bend-
ing tool would still function in the same manner. iIn
addition, a grooved roller is not a necessity. A groove
on the end of the lever 2 or any other suitable throttle
arm engaging structure could be used.

The above changes and modifications may be made
without departing from the scope or spirit of the inven-
tion as set forth in the following claims.

T claim:

1. A device for bending throttle arms and the like
which comprises a pair of crossed levers joined by a
pivotal connection intermediate their ends, the said piv-
otal connection including a pin having a cylindrical por-
tion, which cylindrical portion is provided with a flat por-
tion thereon, said pin being securely fastened to one of
said levers, said other lever being provided with a plu-
rality of pairs of holes, said holes having a diameter
somewhat greater than the diameter of the cylindrical

10

15

20

25

30

35

40

45

50

65

60

65

70

5

6

portion of the pin so as to -allow rotary movement be-
tween said pin and hole when the pin is in a hole, said
pairs of holes being joined by substantially parallel slots
which slots have a width somewhat greater than the
maximum ‘thickness of the pin perpendicular to the flat
portion of the pin but less than the diameter of the cy-
lindrical portion of said pin so as to allow only sliding
engagement between the pin and the slot when the pin
is in the slot and the flat portion on the pin is parallel
to the sides of the slot, means forming a transverse slot
interconnecting the parallel slots intermediate the ends
of the parallel slots, said transverse slot being somewhat
wider than the ‘diameter of the cylindrical portion of the
pin so as to permit both rotary and sliding engagement
when the pin is in the transverse slot, each of said levers
having a hand grip at corresponding - ends thereof, the
other end of one lever being provided with a throttle
arm engaging member and the other lever being provided
with a pair of upstanding lugs, said lugs and throttle arm
engaging member being adapted to engage the throttle
arm for bending the same when the throttle arm is dis-
posed between the said lugs and the said throttle arm en-
gaging member, and upon pivotal movement of the levers.

2. A device for bending throttle arms and the like
which comprises a pair of crossed levers joined by a piv-
otal connection intermediate their ends, the said pivotal
connection being of a selectively positioned fulcrum type
and including a pin having a cylindrical portion, which
cylindrical portion is provided with a flat portion thereon,
said pin being rigidly secured to one of said levers, said
other lever being provided with a plurality of pairs of
holes, said holes having a diameter somewhat greater
than the diameter of the cylindrical portion of the pin,
said pin extending through one of said holes, said pairs
of holes joined by substantially parallel slots having a
width somewhat greater than the maximum thickness of
the pin perpendicular to the flat portion of the pin, said
parallel slots having a width somewhat less than the diam-
eter of the cylindrical portion of said pin, means form-
ing a transverse slot interconnecting the parallei slots in-
termediate the ends of the parallel slots, said transverse
slot being somewhat wider than the diameter of the cylin-
drical portion of the pin, said pin being slidable out of the
one said hole when the flat portion on the pin is rotated
to a position which is substantially parallel to the sides
of the parallel slots, each of said levers having a hand grip
at corresponding ends thereof, the other end of one lever
being provided with a throttle arm engaging member and
the other lever being provided with a pair of upstanding
lugs, said lugs and throttle arm engaging member being
adapted to engage the throttle arm for bending the same
when the throttle arm is disposed between the said lugs
and the said throttle arm engaging member, and upon
pivotal movement of the levers.

3. A device for bending throttle arms -and the like
which comprises a pair of crossed levers joined by a piv-
otal connection intermediate their ends, the said pivotal
connection including a pin having a cylindrical portion,
which cylindrical portion is provided with a flat portion
thereon, said pin being securely fastened to one of said
levers, said other lever being provided with an H-shaped
aperture comprising a plurality of pairs of holes, said
pairs of holes being interconnected by substantially par-
allel slots having a width somewhat less than the diameter
of the cylindrical portion of said pin, said parallel slots
having a width somewhat greater than the maximum
thickness of the pin perpendicular to the flat portion there-
of, said holes having a diameter somewhat greater than
the diameter of the cylindrical portion of the pin, means
forming a transverse slot having a width somewhat greater
than the diameter of the cylindrical portion of the pin,
said transverse slot interconnecting the parallel slots in-
termediate the ends of the parallel slots, said pin extend-
ing through one of said holes and being movable from
the one of said holes only when the pin has been rotated
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so that the flat portion of :the pin lies -on a plane which 1,122,165 Schoening . coccemee e Dec. 22,1914
is substantially parallel to the sides of the parallel slots, 1,586,297 DuBOIS e May 25, 1926
each of ‘'said levers having a hand grip at corresponding 1,684,775 Neikirk oo Sept. 18, 1928
ends-thereof, the other end of one lever being provided 1,867,505 . .Groner .- July 12, 1932
with.a throttle arm engaging member and the other lever 5 1,927,618 Spangler e Sept. ‘19, 1933
being provided with a pair of upstanding lugs, said lugs 2,707,895 Mead oo May 10, 1955
and throttle arm engaging member being adapted to en-

gage the throttle arm for bending the same when the . . FOREIGN. PATENTS

throttle arm .is disposed between the said lugs and the 38,585  France e Mar. 24, 1931
said throttle arm engaging member, and upon pivotal 10 850,477 Germany - Sept. 25, 1952

movement of the levers,
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