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1 Claim.
1

This invention relates to n special tool in.the
form of a jack-operated press which is partu;u—
larly designed for assembling and disassembling
the mating proximate ends of lugs of the type
usually employed for connscting electric cables
which extend between the generators and elec-
tric motors” usually associated with a diesel-
electric motor vehicle such as railroad dollies or
in diesel-electric power plants. 'These lugs on
the ends- of the eleciric cables are generslly
termed in the art as “traction mosor leads.”

Due to malfunction. of the usual generators or
electric ‘motors associated with diesel-electric
railroad dollies or diesel-electric power plants, it
is often necessary that either the electric motor
or the generator be replaced. The cables ex-
tending from the elecivic motor to the generator
are usually provided with mating lugs or trac-
tion motor: leads each being provided with one or
more projections which coincide with- corre-

sponding openings or grooves in the other of the -
lugs to form a pivotal connection therebetween

and. wherein it is necessary during assembly
thereof to. position the proximate ends of the
lugs in enguiar overlapping relation- to. -each
- other and-then to press. the lugs together in such
a manner that they extend in axial] alinement
with each other, the openings or.grooves in which

the :projections on the lugs are disposed being
-30

such that a considerable amount of pressure is
required to assemble the lugs. This pressure is,
of .course, also required to disassemble the lugs
which is performed in a reverse manner to the
assembling thereof. 3

These lugs are necessarily made from an elec-

trically conductive metal, such as brass or alu- .

minum, and they are usually disposed within g
relatively confined area and are; thérefore, near-
ly inaccessible, ‘ )
Heretofore, it has been necessary to assemble
ang disassemble the lugs by hammering the same
with 2 suitable hammer in the hands of an oper~
ator which not only caused indentations in the
lugs orotherwise damaged the same; but also
often resulted in injury to the hands of the oper-
ator, which may strike the encumbering elements
defining said. defined ares while swinging the
hammer for assembling or dizassembling the lugs.
It is, therefore, the primary object of this in-
vention to provide a light, compact lug assem-
bling and disassembling tool which may be held
in one hand of an operator and inserted into g
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relatively confined area and which is 'provided .
with a pair of laterally spaced anvils which may ..

be positioned against the adjacent lugs and ad-
Jacent opposed sides of the pivotal connection of

55

(CL 29—244)

said lugs. The tool is also provided with a jack-
operated plunger which is movable in a plane..
transversely of the plane of the spaced anvils
and. substantially midway of the spaced anvils
and which may, therefore, be positioned adjacent:
the cpposite side of the lugs from that which is
engaged by the anvils and in substantial aline-
ment with-the pivotal connection of the  lugs
whereby the plunger may be moved against the
lugs to thus force the lugs towards the anvils. In
disassembling - the lugs, it is evident that the
plunger ‘would be moved beyond the transverse
plane of the anvils for forcing the proximate
ends of the lugs to an open position and, in the
instance of the lugs being assembled, the proxi-
mate ends of the lugs would extend in diverging
relation to. the plunger and their -outer ends
would be in engagement with the anvils and, thus,
the plungsr would move the proximate ends of
the Iugs towards the plane of the anvils until
the lugs were disposed in axial alinement with
each other, . . : :
It is another object of this invention to- pro-
vide a tool of the type described wherein the
plunger is mounted for sliding movement in a
base member in which one Or more pinions are
rotatably mounted, the plunger having rack
teeth thereon engaging said pinions -and said
binions being provided with means for accom-
modating a. suitable wrench for manually im- -

" parting rotation to one of the pinions to impart

movement to the plunger. The reason one or
more pinions are provided is that these pinions
may vary in size and thus provide different me-
chanical advantages depending upon the amount
of force required for assembling or disassembling
the lugs. : :
It is still another object of this invention to.”
brovide a.tool of the type described wherein the
base member or housing has an elongated tubu-
lar handle thereon by which the tool is supported
by an operator. This handle is provided with a
lateh or pawl member thereon which engages-the
teeth in said rack and which is 50 arranged as
to permit the rack to move outwardly only relg-
tive to the base, the pawl being provided with
spring means-to permit the pawl to be moved -
outwardly or radially-of the axis of ‘the plunger -
5o the rack teeth of the plunger . are - released
from the pawl, thers being suitable spring means -
to subsequently urge the plunger in. g reverse -
direction or towards the operator upon the pawl
being ‘moved to inoperative position. This pro- -
vides means for quickly returning the plunger to -
its original position. D

‘Some of the objects of the ‘invention having
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been stated, other objects will appear as the de-
seription proceeds when taken in connection with
the accompanying drawings, in which—

Figure 1 is a top plan view of the lug assem-
bling and disassembling tool with parts broken
away and showing a pair of cable connecting lugs
positioned thereon in solid lines and said lugs also
being shown in an alternate position in broken
lines;

Figure 2 is an elevation looking up at the lower
side of Figure 1 with parts broken away and
showing the cable extending from the corre-
sponding lug in cross-section;

Figure 3 is an enlarged vertical sectional view
through a pair of assembled lugs taken substan-~
tially along the line 3—3 in Figure 2 and showing
portions of the corresponding cables connected
to0 the outer ends of the lugs; ’

Figure 4 is an enlarged fragmentary vertical
sectional view along the line 4—4 in Figure 2;

Figure 5 is an elevation of a typical wrench
which may be used for operating the lug assem-
bling and disassembling tool.

The present lug assembling and disassembling
too! is particularly provided for assembling and
disassembling lugs which serve to connect cables
extending from the electric motors and genera-
tors usually associated with diesel-electric en-
gines as heretofore described. The lugs are of
identical structure and are indicated at 2 and
2a, respectively. The lugs have suitable cavities
in the outer ends thereof in which the corre-
sponding ends of electric cables 8 and 3a, respec-
tively, are suitably secured. The proximate ends
of the lugs 2 and 2a are provided with closely
spaced projections 4 and 5 and 4o and Ba, re-
spectively, the inner proximate surfaces of the
portions of the lugs which define the projec-
tions 5 and 5e¢ being substantially longer than
the outer surfaces of the projections 4 and 4a
and being adapted to be disposed in overlapping
relation to each other when the lugs 2 and 2¢
are assembled.

The lugs 2 and 2a¢ are provided with shoulder
portions § and 8a, respectively, which are spaced
radially from the outer surfaces of the corre-
sponding projections 5 and 5¢ and these shoulder
portions § and 6a define notches or grooves T and
16 which are disposed in alinement with the
outer ends of the projections 4« and Ba and 4 and
5, respectively. The walls of the notches e and
7 are spaced closer together than the normal dis-
placement of the closely spaced projections 4 and
5 and 4a¢ and 5¢ so that, when the lugs 2 and
2a are assembled in a manner to be later de-
seribed, the projections 4e and 5z enter the notch
7 and the projections 4 and 5 enter the notch
1a and the projections 4 and 5 and Sa and 4a
are thereby respectively biased inwardly towards
each other thus requiring that these projections
be forced into the corresponding notches Ta and
1. This insures that the lugs 2 and 2a will not
come apart inadvertently once they have bsen
assembled.

The proximate surfaces of the portions 9 and
Ba. of the lugs 2 and 2¢ are provided with coin-
ciding annular grooves 8§ and 8a, respectively, in
which respective pins 8 and 9a are secured. It
will be observed in Figure 3 that the pin 8 pro-
jeets into the groove 8a and the pin 82 projects
into the groove 8 when the lugs 2 and 3¢ are dis-
posed in overlapping relation, fc therepy pro-
vide means pivotally interconnecting the lugs 2
and 2¢. These lugs are initially positioned sub-
stantially as shown in dotted lines in Figure 1
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preparatory to being assembled. It will be noted
that the pins 9 and 9¢ are disposed in substan-
tially diametrically opposed relation to each
other in the grooves 8 and 8a when the lugs 2
and 2¢ are disposed at an angle to each other
preparatory to being assembled or after they
have been disassembled as shown in dotted lines
in Figure 1. However, upon the lugs 2 and Z¢
being positioned in axial alinement with each
other as shown in solid lines in Figure 1, the pins
are disposed in substantially closer relation o
each other. The pins 9 and 9a serve to cause the
lugs 2 and 2¢ to be pivoted about the axis of the
annular grooves 8 and 8¢ when the lugs 2 and
3¢ are assembled or disassembled.

Tt will be noted that the leading edges of the
projections 4, 5, 4a and 5a are tapered or hev-
eled inwardly as at B-1 and B-la, respectively,
from a point substantially in line with the axis of
the eorresponding lugs 2 and 2¢ and inwardly to-
wards the opposite ends of the corresponding
lugs 2 and 2¢ to permit rotation of the mem-
bers 2 and 2a about the axis of the annular
grooves 8 and 8a until the lugs 2 and 2a¢ have
been tightly assembled to the closed position
shown in solid lines in Figure 1.

Now, the assembling and disassembling tool,
which is particularly adapted for assembling and
disassembling the lugs 2 and 2a comprises a
frame including a base or housing broadly desig-
nated at 10 which is provided with a bottom I1,
side walls 12 and 13, a pair of laterally scaced
front wall sections 14 and 15 and a pair of co-
inciding laterally spaced rear wall portions 5
The front and rear walls §5 and {7 are
bridged by a partition 20 which defines one wall
of a raceway for a plunger or rack 2{. The walls
13, {5 and 17 and the partition 20 define a cavity
92 which is merely provided to relatively decrease
the weight of the housing or base {6 although it
is to be understood that this cavity ?2 need not
necessarily be provided. In the latter instance,
a thickened portion of the bottom i may be pro-
vided in lieu of the walls 13, 15 and I7 and the
partition 20.

The bottom of the raceway for the plunger or
rack 21 is defined by the upper surface of the bot-
tom (1 of the housing {0 and the side wall of the
raceway remote from the partition 28 is defined
by the inner edges of the front and rear wall por-
tions {4 and (6. The walls 12, 14 and 15 of the
housing 19 define a cavity 23 within which a pair
of pinions or gears 24 and 25 are disposed. The
gears 28 and 25 have respective upper and lower
outwardly projecting hub portions 26 and 27 and
28 and 29 integral therewith. 'The gears 24 and
25 are of the same thickness as the depth of the
cavity 23 and the lower surfaces slidably and ro-
tatably engage the upper surface of the bottom
wall {1 of the housing 0.

The hub portions 2T and 29 are rotatably
mounted in the bottom (1 of the housing {0 and
hub portions 26 and 28 of the pinions 24 and 28
are rotatably mounted in respective boss portions
32 and 33 integral with a closure plate or cover
34, preferably of cast construction. The closure
plate or cover 34 extends over the cavities 22 and
23 and, also, defines a top wall for the raceway
in which the rack or plunger 2{ is slidably
mounfed.

The closure plate 34 is secured against the
upper surfaces of the walls 12 to 17, inclusive, and
the. partition 20, by any suitable means such as
serews 36, which extend through the correspond-
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ing cavities 22 and 23 and threadably penetrate.

the bottom wall {1 of the housing 10. It will be
noted that the pinions 24 and 25 mesh with the
teeth of the rack or plunger 21 and of different
diameters to provide a variable mechanical ad-
vantage in moving the plunger 21. Each of the
hub portions 2& and 28 of the respective pinions
24 and 26 has a polygonally-shaped cavity or
socket 87 therein which is shown as being square
in Figure 1. :

These polygonally-shaped cavities 37 are pro-
vided to slidably  receive a correspondingly-
shaped projection 43 on a suitable socket wrench
4f. The socket wrench may be of any desired
construction and its structure does not neces-
sarily constitute a part of the present invention
other than to provide meang for effecting rota-
tion of the pinions 24 and 25 independently of
each other for moving the rack 21 forwardly.

The outer or rear surfaces of the bottom wall
i and the rear walls 16 and {7 have the front end
of an elongated tubular handle 45 suitably se-
cured thereto as by welding. IXf so desired, this
tubular handle 48 may be cast integral with the
housing 18. The tubular handle 45 has a longi-
tudinally extending passageway or bore 46 there-
in which is preferably rectangular in cross-sec-
tion and the handle per se is preferably circular
in cross-section.

It will be noted that the passageway 46 in the ¢

tubular handle 45 coincides with the raceway de-
fined by the bottom 1, the inner edges of the
walls {4 and {6 and the inner surface of the par-
tition 20. The rack or plunger 2{ not only ex-
tends through the said raceway but also has lon-
gitudinal sliding movement in the passageway 46.
The outer end of the handle 45 has s threaded
bore §9 therein in which a reduced threaded por-
tion of a cap member §1 is threadably embedded,

The cap member 51 is penetrated by a shank por- -

tion 52 of a hook member or spring anchor 53
which may be headed at its outer end as shown
and slidably penetrate the cap member 51 or the
spring anchor 83 may be otherwise secured to the
inner end of the cap member 51.

The spring anchor 53 has the outer or rear end
of a tension spring 55 connected thereto which
is disposed within: the passageway or cavity 48,
the other end of which is connected to the cor-
responding end of the plunger or rack 21 by
means of a spring anchor 56 suitably secured in
the corresponding end of the plunger or rack 21
by any suitable means as by being threaded there-
into.

The end of the plunger or rack 2f remote from
the end to which the tension spring 55 is con-
nected has a pressure block 57 suitably secured
thereto, as by welding. 'This pressure block 57
is preferably semi-circular in shape and is pro-
vided with a- semi-circular groove 60 therein
which 'is cut in the periphery of the outer por-

tion of the pressure block 57 for purposes to be.

presently described.

It is evident that upon rotating either of the

pinions 24 and 2§ in a counter-clockwise direc-
tion in Figure 1, the plunger or rack 2f will move
from left to right or outwardly of the right-hand
or front walls of the housing 0. Now, in order
to prevent the rack or plunger 21 from moving

. in a reverse direction under tension of the spring.»

8% upon the position of the socket wrench 41 be-
ing changed, as would be required in operating

the tool in a limited area, the teeth of the rack -

are engaged by a tooth portion 6ia of a pawl 6(.
- ‘The tubular handle 45 is provided with a suitable
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opening or slot 62 which is penetrated by the
hook portion 6{a of the pawl 61;

The pawl 6{ is pivotally mounted, as at 65 be-
tween a pair of projections or ears 66 -welded or
otherwise secured to the handle 45 and extending
outwardly therefrom adjacent opposed sides of the
slot or opening 62. The pawl 6i extends rear-
wardly and is normally disposed in slightly spaced
relation to the handle 45. The rear end of the
pawl 61, that is, the end thereof remote from the
tooth portion 6la, has an outwardly flaring pad-
dle portion §7 integral therewith which is adapted
to be engaged by an operator for depressing the
paddle 671 towards the handle 45 and to thereby
move the tooth portion 6la of the pawl 81 out of
engagement with the teeth in the rack or plunger
21, The tooth portion 61a of the pawl §{ is nor-
mally biased towards the teeth in the rack 21 by
any suitable means such as a leaf spring member
71 which is suitably secured, as by a rivet 72, to
the inner surface of the pawl §1 adjacent the pad-
dle 87 and which leaf spring member extends
rearwardly and is curved inwardly and engages
the corresponding surface of the tubular han-
dle 45.

It is thus seen that, due to the position of
the pivot point §% relative to the leaf spring
member 71 and the tooth portion §ia of the pawl
61, upon rotating either of the pinions 24 and 25
in a counter-clockwise direction, the teeth of the
rack or plunger 2{ cause the pawl §1 to move out-~
wardly as each tooth on:the fack 2I passes
thereby thus permitting. the corresponding tooth
on the rack 2i to pass by the inner end of the
tooth portion 6fa of the pawl 1. On the other
hand, this will prevent reverse movement of the
blunger or rack 21 until the paddle 67 is de-
pressed by an operator.

The latter instance will permit the tension
spring 5% to reverse the movement of the rack
21 to thereby move the same to withdrawn posi-
tion. It is to be understood that the portion 48§
of the socket wrench 41 is removed from engage~
ment with either of the sockets 87 in the pinions
24 and 25 when the teeth of the rack or plunger
21 are released from the tooth portion i of the
pawl 61 thereby permitiing the gears or pinions.
24 and 25 to rotate in a clockwise direction as
the spring 5% pulls the plunger 21 inwardly or
rearwardly from right to left in Figure 1.

The screws 36, which secure the cover 24 to the
housing 10, also serve to- secure a pair of for=
wardly diverging arms 5 and 75¢ io the lower
surface of the bottom wall {1 of the housing 8.
These screws 36 slidably penetrate suitable holss
provided therefor in the corresponding arms 75
and T5¢ and the arms are secured against the
bottom surface of the hottom i! of the housing
18 by suitable nuts 76 threadably mounted on the
lower ends of the screws 35.

It will be noted that the arms 75 and 15a not
only extend in diverging relation to each other
beyond the front walls of the housing 18, but they
are also bent upwardly at a point indicated at
77 in Figure 2 to thus position respective anvils
or pressure-receiving members, in the form of
rollers- 80 and 80¢, in substantially the same
plane as the longitudinal axis of the plunger 21.
The rollers slidably and rotatably engage the up-
per surface of the respective arms 15 and %5
adjacent the free ends thereof as igclearly shown
in Figure 2. : :

“The rollers 86 and 88a have concave peripheral
grooves 81 and 8lq therein which are disposed in
substantial alinement with the peripheral groove
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60 in the pressure block 571 on the outer end of

the plunger or rack 2i. The free or front ends
of the arms 15 and 15a are bent upwardly and
rearwardly upon themselves as at 82 and 82a
respectively, the portions 82 and 82a being dis-
posed above and in sliding engagement with the
upper surfaces of the respective rollers 80 and
86a. Suitable axles are provided for the rollers
28 and 88ec which axles are shown in the form
of bolts 83 and 83a which extend upwardly
through the corresponding respective arms 75
and 15¢ and then through the corresponding
rollers 88 and 86¢ and thus through the portions
82 and 82¢ of the arms 75 and 75a.

Now, assuming the lugs 2 and 2¢ are assembled
as shown in the solid line position in Figure i,
the rollers 80 and 80aq. are positioned against the
peripheral surfaces of the lugs 2 and 2a adjacent
the outer edges thereof with the pivot point of
the lugs disposed substantially half-way between
the rollers 80 and 8%¢ and with the beveled or
angularly cut surfaces B—I and B-la facing to-
wards the pressure block §7.

The operator then inserts the projection 498
of the socket wrench 4i into one of the sockets
37, depending upon the leverage required, and
imparts rotation to the corresponding pinion 24
or 25 in a counter-clockwise direction in Figure 1.
This causes the plunger or rack 21 to move from
left to right, in the manner heretofore described,
whereupon the pressure pad 57 engages the lugs
9 and 2a adjacent the pivot point thereof. The
pinion 24 or 25 is then rotated further and this
causes the pressure block 5T to move the prexi-
mate ends of the lugs 2 and 2e¢ forwardly to,
and possibly beyond, the dotted line position
shown in Pigure 1.

The proximate ends of the lugs 2 and 2« are
caused to pivot about the axis of the annular
grooves § and 8a since the outer portions of the
lugs 2 and 2a are pressed against the anvils or
rollers 80 and 80ac. When the lugs 2 and 2a
have been swung to substantially the position
shown in dotted lines in Figure 1, the paddie por-
tion 87 of the pawl &1 may be depressed thereby
permitting the plunger 2f to suddenly return: to
its original position, i. e., with: the pressure block
57 bearing against the housing (0. The assem~
bling and disassembling tool may then be re-
moved from engagement with the lugs 2 and 2a
and the lugs 2 and 2a are then easily taken apart.

Now, when it is desired to assemble the lugs 2
and 2a, the pressure receiving members or rollers
86 and 88a are positioned in engagement with the
opposite surfaces of the lugs 2 and 2¢ from that
shown in Figure 1 and with the lugs extending
forwardly from the pressure block 5T in diverging
relation to each other rather than in converging
relation to each other-as they would be in the
course of the disassembling operation.

The lug assembling and disassembling tool is
then operated in the identical manner heretofore
deseribed to pivot the lugs 2 and 24 about the
axis of the grooves 8 and 8. until they assume &
position'in axial alinement with each: other sub-
stantially as shown in:solid lines in Figure 1 with.
the exception that the beveled porticns or sur=
faces B~ and B-ia would be facing outwardly

or away from the plunger block 51 instead of

towards the plunger. block 57 as they do during
the disassembling operation. )

T4 is thus seen that I have provided a compact
and easily operable tool for bending a substan-

tially- straight member nwardly to: substantially:

the shape of the: letter- U or; in the instance of
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a pair of lugs such as that shown in the draw-
ings, for foreing the lugs inwardly at their junc-
ture to facilitate separating the lugs 2 and 2a
from each other. Of course, it will be egually
effective in straightening a bowed member or in
assembling a pair of lugs such as the lugs 2 and
2q shown in Figure 1 to move them from the an-
gular position relative to each other to an axially
alined position.

The tool shown in the drawings is particularly
designed for assembling and disassembling the
lugs as heretofore described. However, the tool
may be employed for bending a bar which may be
cireular or rectangular in cross-section so that
opposed ends of the bar may extend in angular
or in parallel relation to each other.

For purposes of brevity in the claims the lugs
2 and 2a¢ may be termed the equivalent of a bar
or a pair of pivotally interconnected members
requiring pressure for moving the members rela-
tive to each other about the axis of the pivotal
connection thereof.

In the drawings and specification there has
been set forth a preferred embodiment of the
invention and although specific terms are em-
ployed they are used in a generic and descriptive
sense only and not for purposes of limitation, the
scope of the invention being defined in the claim.

1 claim:

A tool for assemmbling and disassembling a pair
of pivotally intereonnected lugs having over-
lapping portions pivotally mounted with respect
to each: other and having notches in their proxi-
mate faces into which the corresponding ends
of the overlapping porbtions are secured by a
pressed fit when the lugs are in an asserabled
position in axial alinement with each other; said
toel comprising a base, a plunger mounted for
longitudinal sliding movement in the base and
having a rack thereon, a. pair of arms secured to

‘the base and extending forwardly therefrom

astride the front end of said plunger, a pair of
transversely alined rollers rotatably mounted on
said arms and being normally disposed forwardly
of and to opposite sides of the front end of the
plunger, the axes of said rollers being parallel,
but at substantially right angles to the longi-
tudinai axis of said. plunger, each rolier having
a- coneave peripheral surface, at least one pinion
rotatably mounted on said base and meshing with
the rack on. the plunger, means on said pinicn
for receiving a wrench for manually imparting
rotation to the pinion for moving the plunger
between the rollers. whereby the pivotally inter-

- connected lugs may be placed against the roilers

with. the pivot point thereof in alinement with
the longitudinal axis of the: plunger and, upon
movement. of the plunger into engagement with
thelugs, the lugs may be pivoted about the pivotal
connection. thereof, said: plunger and its rack ex-
tending. rearwardly beyond said base, a tubular
handle secured on said basé and in which the
porticn cf the plungsr extending beyond the rear
of the base is. slidably mounted, a tension spring

- disposed. within.the tubular handie ansd conneci-

ed to the rear end of the plunger, means in the
tubu}‘ar handle for anchoring the end of tﬂe
tension spring remote. from the end. which is
coennected.to the rear end of the plunger to thus
I:Eormally bias the plunger in a rearward diréc-
tion, an elongated manually movable latch piv-
otally: mounted intermediate its ends on said
handle- and extending parallel to said handle
and hgving a: tooth portion on its front end, said
handle having an openihg therein threugh v?hich
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Said tooth portion of the latch normally extends
to engage the rack on said plunger, a second
spring means normally urging the rear portion
of the latch outwardly to thereby urge the tooth
bortion into engagement with the rack on the
pblunger whereby said rack overrides the tooth
portion on the latch as the plunger is moved for-
wardly, the position of said second spring means
being such as to cause the tooth portion of the

latch to remain in engagement with the rack 19

upon forward pressure on the plunger being re-
leased and whereby a rearward pressure is then
exerted on the plunger by the tension spring and,
also, whereby, upon releasing the tooth portion

of the manually movable latch from engagement 15

10
with the rack, said tension spring will return the
plunger to its rearward position.

JULIAN C. BAILEY.
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