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UNITED STATES

1,809,566

PATENT OFFICE

JOHN EKERN OTT, OF CHICAGO, ILLINOIS,

ASSIGNOR TO ACME STEEL COMPANY, OF

CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS

GRIPPING DOG

Application filed May 10,

This invention relates to improvements in
gripping dogs and its purpose is to provide

a device adapted for use in gripping steel-

strap or wire or other binding material or
the like for holding it in fixed position with
respect to a fixed support or to a tool to be
used in operating on the strap or other bind-
ing member.
practice to use cams or threaded clamping
members for securing straps and other bind-
ing members in place where desired, but these
devices are unsatisfactory in many respects,
particularly in that a screw threaded clamp-
ing device cannot be conveniently and quickly
operated while a gripping cam tends to in-
crease its grip on the strap when tension is
exerted thereon, to such an extent that it
cannot readily be released, whether or not
the strap is under tension, when it is subse-
quently sought to release the strap from the
holding device. The principal object of the
present invention is to provide an improved
gripping dog which is self-gripping and
self-releasing so that it may be readily ap-
plied or released from a strap or other mem-
ber to be gripped. = A further object is to
provide a gripping dog which automatically
increases its grip on the strap or other binder
as the tension on said strap or binder is in-
creased and which permits the strap to be
readily disengaged, without any manual
manipulation of the gripping dog, when ten-
sion on the strap is released or when a pull
is exerted thereon in the opposite direction.
A further object of the invention is to pro-
vide a gripping dog which normally extends
at an oblique angle to the surface of the
member to be gripped and which is self-
eripping and self-releasing when the angu-
Iarity of the gripping member is maintained
in predetermined limits. A further object
is to provide a gripping dog in combination
with means for elevating the dog away from
the surface of the strap or binder when it

5 is desired to release the strap. Another ob-

ject is to provide a gripping dog in which

“the gripping member is elevated from the

surface of the member being gripped, by the

" operation of a cam. Other objects relate to

various features of construction and arrange-

Heretofore, it has been the -

1928. Serial No. 276,564.

ment which will appear more fully herein-
after. T

The nature of the invention will be under-
stood from the following specification taken
with the accompanying drawings in which
three embodiments are illustrated. In the
drawings,
Figure 1 shows a side elevation of one form
of the improved gripping dog, illustrated as
being embodied in a portion of a tool adapted
to operate upon the strap; :

Fig. 2 shows a vertical section taken on the
line 2—2 of Fig. 1; ‘ .

Fig. 3 shows an enlarged front elevation
of the gripping member, illustrating dia-
grammatically the preferred limits of angu-

" larity of the gripping member with respect

to the surface being gripped;

. Fig. 4 is a longitudinal sectional view
taken on the line 4—4 of Fig. 5, showing a
second form of gripping dog emi)odying the
present invention;

Fig. 5 shows a transverse section taken on
the line 5—5 of Fig. 4;

Fig. 6 shows a top plan view of the con-
struction illustrated in Fig. 4 with a portion
of the handle cut away;

Fig. 7 is a sectional view similar to that
of Fig. 1, showing the position of the grip-
ping member in a partially released position;

Fig. 8 is a sectional view similar to that
of Fig. 4 showing the relative positions of the
parts when the gripping member is fully re-
leased from engagement with the strap.

T'ig. 9 is a sectional view taken on the line
9—9 of Fig. 10, illustrating, chiefly in side
elevation, a third form of gripping dog em-
bodying the present invention;

Fig. 10 is a transverse sectional view taken
-on the line 10—10 of Fig. 9;

Fig. 11 is a sectional view similar to that
of Fig. 9, showing the relative positions of
the parts when the gripping member has been
elevated out of engagement with the strap;

Fig. 12 shows a top plan view of the form
of device illustrated in Figs. 9,10 and 11; and

Fig. 13 is a sectional view similar to that of
Fig. 9, showing the relative positions of the
parts when the operating lever is in a half
open position.
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2

In the form of the invention illustrated in
Figs. 1, 2 and 3, the invention is shown as
being embodied in a tool having a frame 15
which is provided with a laterally projecting
foot or flange 16 which serves as a gripping
member adapted to engage the lower side
of the steel strap 17 when the strap is placed
in position thereon. The upper side of the
strap is adapted to be engaged by a movable
gripping member 18 which 1s pivotally
mounted on a pin 19 engaging an aperture 20
formed in the frame 15 and secured in posi-
tion by a set screw 21. The frame 15 is pro-
vided with an overhanging arcuate flange 22
which is concentric with the axis of the pin
19 and which is arranged to form a bearing
for the upper curved surface 18 of the grip-
ping member 18. The overhanging flange 22
has an inclined downward extension 23 which

engages one end of a coil spring 24 seated

in a socket 25 formed in the gripping member
18. This spring tends normally to force the
gripping member 18 downwardly so that the
Tower serrated gripping surface 18° thereof
is maintained in engagement with the strap
17, The gripping member might move to
gripping posttion by gravity but the spring
94 is preferably employed. Referring to

Figs. 1 and 3, it will be seen that the longi-.

tudinal axis 26 of the gripping member 18 is
inclined with respect to the surface 172 of the
strap and with respect to a vertical line 27
passing downwardly through the axis of the
pin 19 perpendicular to the upper surface 172
of thestrap. Thisinclination of the gripping
member 18 is of importance in causing the
gripping dog to have self-gripping and self-
releasing functions. It will be apparent that
a pull on the strap 17 in the direction indi-
cated by the arrow 28 in Fig. 3 automatically,
increases the grip of the serrated surface 18°
on the strap and if it be desired to release

the strap from the gripping member, it is.

merely necessary to release the tension and
pull on the strap in a direction opposite to
that indicated by the arrow 28. No matter
what would be the tension exerted on the strap
when it is being gripped by the member 18,
the.strap may be readily released due to the
inclined position of the gripping member. In
order that the gripping member may operate
efficiently and retain a tight grip on the strap
while permitting the ready release of the

strap when desired, the gripping member 18.

should preferably be so constructed that no
part of the gripping surface 18° will engage
the strap 17 at the left of the vertical line
27 passing through the pivotal axis of the
gripping member, and in such a way that at
least a portion of the gripping surface 18°
will engage the upper surface of the strap at
the left of the intersection with the strap of

‘the line 26 passing through the pivotal -axis

of the gripping member and making an angle

of sixty degrees with the upper surface of the

1,809,566

strap, as viewed in Fig. 3. In the embodi-
ment shown, the axis 26 of the gripping dog is
coincident with a line making an angle of
sixty degrees with the upner -surface of the
strap but it will be apparent that as the angle
of the gripping dog with respect to the strap
is decreased, there is a decrease in the grip-
ping force exerted by a pull on the strap in
the direction of the arrow 28, whereas if the
longitudinal axis of the gripping dog be
moved inwardly with respect to a line making
an angle of sixty degrees with the strap there
is an increase 1n the gripping force until,
when a portion of the gripping surface ex-
tends toward the left beyond the line 27, as
viewed in Fig. 3, there is a tendency for a
binding action of the gripping member on
the strap with a corresponding increased dif-
ficulty in the release of the strap. A strap
stretching device embodying  substantially
such a gripping dog 'as shown in Figs. 1 and
2 is described and claimed in the co-pending
application of Messrs. MacChesney, Norton
and Ott, Serial No. 276,659, filed May 10,
1928.

In the form of the invention shown in Figs.
4,5, 6,7 and 8, the edges of the gripping dog
described above are retained in combination
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with means for manually elevating the grip- -
ping dog away from the strap when the strap ¢

is to be released. This modified form of the
invention may have varicus adaptations
among which may be mentioned its applica-
tion to a strap stretching device of the form
described and claimed in the application of
Messrs. MacChesrey and Ott, Serial No.
149,306, filed November 19, 1926. This and
the other forms of gripping dogs hereinafter
described may be applied to other forms of
strap stretching devices, welding devices,
sheet drills or other machines or devices where
it is desired to grip and hold a strip or sheet
of metal or other material. Referring to
Tigs. 4 to 8, the device therein illustrated is
shown as comprising a base plate 30 having a
gripping surface 31 over which is passed a
flat steel strap 32. This strap is adapted to
be gripped and held against movement by
means of the gripping member 33 having a
serrated surface 83* to coact with the upper
surface of the strap 82. The gripping mem-
ber 33 is located within a rectangular open-
ing 84 formed in an enlarged boss or auxil-
iary frame 35 which is formed as an integral
part of the base plate 30 and united with the
web 36 extending longitudinally thereof. On
the forward side of the web 36, the boss 35 is
undercut or slotted as shown at 37 to permit
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the strap 32 to pass beneath the gripping -

member 33. The gripping member 33 is pro-
vided with a circular aperture 38 in which
there is journaled an eccentric sleeve 89 and
this eccentric sleeve is in turn journaled on a
pin or axle 40. This pin has an enlarged head
40® which fits within an aperture formed in
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the front wall 85 of the boss 85 and the op-
posite extremity of the pin 40 fits.within an
aperture is formed within the rear wall 35°
of the boss 85, as shown particularly in Fig. 5.
The pin 40 is held against rotation by means
of a set screw 41 which engages a threaded
aperture 42 extending upwardly through the
base plate 30 and the rear wall 35" of the boss
35. The end of the set screw engages the flat
surface 40° of the pin 40 which is thus held
against rotation, and the eccentric sleeve 39
is free to rotate thereon for the purpose of
effecting movement of the gripping member

33 toward or from the upper surface of the

15

strap 32, which is to be gripped between the
member 33 and the base plate 30. The eccen-
tric sleeve 39 has an operating handle 45

. formed integrally therewith and extending
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upwardly therefrom, as shown in Fig. 4, when
the strap is being gripped. The handle 45 has
a curved broad extremity 45* for engagement
by the hand of thé operator when it is desired
to push the handle downwardly from its up-
right position in order to release the strap.

The handle 45 is normally maintained in
the upright position shown in Fig. 4 by means
of a coil spring 46, which is wound around
that portion of the sleeve 39 which lies be-
tween the hub of the arm 45 and the adjacent
wall 85% of the boss 85. Omne end of this coil
spring engages an aperture in a lug 47
formed in one side of the handle 45 and the
other end of the spring is hooked into an
aperture 48 which js formed in the top of the
boss 85, as shown in Fig. 6. '

‘When the operator wishes to insert the
strap 32 beneath the gripping member 33 on
the gripping surface 81, the handle or lever
45 is moved toward the right as viewed in Fig.
4, thereby elevating the gripping member 33
through the rotation of the cam or eccentric
sleeve 89 and then, after the strap has been
inserted, the release of the handle 45 will al-

“low it to return to its normal upright position

under the influence of the spring 46, thereby
lowering the gripping member 33 to cause the
flat gripping surface 33* to éngage the upper
surface of the strap. The handle 45 not only
serves to rotate the cam of eccentric sleeve
39, but it also effects certain movements of
the gripping member on the eccentric sleeve
through the agency of a lug 50 which is
formed on one side of the handle 45 at the end
of a reinforcing rib 51. The lug 50 has a sur-
face 50* which is adapted to engage the top
surface of the gripping member 33 when the
handle 45 is in its upright position, as shown
in Fig. 4, thereby rocking the gripping mem-
ber 33 about the eccentric 39 to cause the flat
gripping surface 33* and its teeth to engage
evenly with the top surface of the strap.
The lug 35 also has an angularly disposed

" surface 50° which, when the handle 45

65

reaches or approaches its lowermost position,
shown in Fig. 8, contacts with the upper sur-

3
face of the gripping member 83 adjacent the
edge thereof opposite to the edge which is en-

gaged by the surface 50° in Fig. 4, thereby
tilting the gripping member 33 about the pin

40 and moving it to the position shown in Fig. 70

8. There is a normal tendency of the grip-

ping member 33 to tilt to the position shown,

in Fig. 8 under the influence of a spring 52
which has one end secured by a screw 53 to the
boss 35 and which has an intermediate coil
terminating in an extremity 52* bearing on
the inclined inner wall of a groove 54 formed
in the side of the member 33. The wall of

the rectangular aperture within the boss 35 -

has a projection 55 beneath the spring 52 for
engagement with the lower corner of the
gripping member 33 when the latter is tilted
to the position shown in Fig. 7, thereby limit-
ing the tilting movement of the gripping
member in that direction. :
In this form of the invention, instead of re-
leasing the strap from the grip of the grip-
ing member by reversing the direction of
the pull on the strap, the gripping member 33
is released by elevating 1t from engagement

‘with the strap 32 through the operation of the

handle 45. This may be done while the strap
32 is under tension in a direction adapted to
increase the grip of the member 83 on the
strap. It will be observed that the serrated
oripping surface 33¢ is disposed at one side of
a vertical plane passing through theaxisofthe
eccentric sleeve 39 so that the member 33 has
the self-gripping function previously re-
ferred to and tends to increase its grip on the
strap when tension is set up in the strap in the
direction indicated by the arrow 56 in Fig. 4.
Upon elevating the gripping member 33 by
the operation of the handle 45, the serrated
surface 33* tends to remain in contact with
the strap and to move inwardly toward a ver-
tical plane passing through the axis of the
sleeve 89, due primarily to the pull on the
strap in the direction of the arrow 56. If
this tendency were not opposed, the gripping
surface 83* would tend to assume a position
beneath the pin 40 and thereby cause a bind-
ing action which would prevent the release of
the strap, notwithstanding the elevation of
the gripping member 33 from the gripping
position shown in Fig. 4. This tilting tend-
ency of the gripping member 83 due to the

pull on the strap, is opposed by the action of-

the spring 52 which tends to maintain the

gripping member in an uprightposition while

it is being elevated by the rotation of the ec-
centric sleeve 39, and the extreme tilting of
the member 33, in a counterclockwise direc-
tion as viewed in Fig. 4, is further overcome
by the engagement of the lower edge of the
gripping member: with the projection 55,
previously referred to. The gripping mem-
ber 83 is thus prevented from tilting further
than the position illustrated in Fig. 7, where-
in the part of the serrated gripping surface
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“of the block 66.

33* which engages the strap 82 is displaced to-
ward the left, as viewed in that figure, from a
plane passing through the vertical axis of the

"pin 40, so that the member 83 is elevated be-

fore any objectionable binding effect is es-
tablished by the pull of the strap 33 in the di-
rection of the arrqw 56. After reaching the
position shown in Fig. 7, the further oper-

ation of the handle 45 rotates the eccentric

sleeve 39 and elevates the gripping member
33 to the position shown in Fig. 8. As the
handle 45 approaches that position, the in-
clined face 50° on the lug 50 engages the top
surface of the gripping member 33 and tilts it
in a clockwise direction, as viewed in Fig. 8,
so that the serrated gripping surface 33 is
positively carried away from a position
which would tend to cause an objectionable
binding action if it were in engagement with
the strap, and the parts are then in readiness
to permit the gripping member 33 to engage
the strap properly when it is again lowered.
When this lowering of the gripping member
is effected, it passes downwardly so that the
flat serrated gripping surface 83* moves into
proper engagement with the top surface of
the strap to grip the strap throughout its
width. ,

In Figs. 9, 10, 11, 12 and 18 of the draw-
ings, there is illustrated a certain form of
gripping dog construction which is, in many
respects, similar to the second form of the
invention described above except that the
direction of rotation of the eccentric is re-
versed and other parts are arranged to permit
the efficient operation of the gripping device
when embodied in a machine wherein a com-
pact relation of the parts is desired. In this
form of the invention, the parts are carried
by a base plate 60 having a laterally pro-
jecting foot or flange 61 which is adapted
to serve as a gripping member to engage the
lower side of the metal strap 62 when the
latter is passed into position thereon as
shown in Fig. 9. The upper side of the
strap 62 is adapted to be engaged by the flat
serrated gripping surface 63* formed on a
gripping member 63 which is mounted for
rotation on the eccentric 64 which is formed
as a part of a shaft 65. This shaft is jour-
naled in a block 66 which is carried by the
base plate 60 and the reduced end portion
65 thereof, at the outer end of the eccentric
64, is journaled in a depending flange 662
which 1s carried by the overhanging arm 66°
The shaft 65 is maintained
against endwise movement in its bearings
by'means of a stud 67 which threadedly en-
gages the wall of the block and which passes
into an annular groove 65° formed in the
shaft 65. This shaft projects from the rear
side of the block 66 and has secured thereto
a handle 67 provided with a broad curved
portion 67" adapted to be engaged by the
hand of the operator. The handle 67 is

1,800,566

secured on the shaft 65 by a transverse pin
68 and is normally maintained in the upright
position shown in Figs. 9 and 10, with a cor-
responding position of the shaft 65 and eccen-
tric 64, by the action of a coil spring 69
which 1s wound about the shaft between the
handle 67 and the block 66 with one end of
the spring engaging an aperture 70 in the
handle and with the other end engaging an
aperture 71 in the block. The extent of
angular movement of the handle 67 is limited
by a pair of lugs 72 and 78 which are formed
on the hub portion of the handle and which
ure adapted to engage a lug 74 projecting
from the block 66 in the two limiting posi-
tions of the handle. This effects a corre-
sponding limitation upon the movement in
either direction of the eccentric 64 and this
determines the extent to which the gripping
member 63 may be raised and lowered by the
operation of the eccentric. The serrated
gripping surface 63* of the gripping member
63 1s displaced laterally from a vertical plane
passing through the axis of the shaft 65 so
that the grip of the member 63 on the strap
62 automatically increases when tension is
exerted on the strap in the direction indicated
by the arrow 75 in Fig. 9. The gripping
member 63 is provided 1in its outer side with
a slot 63 to permit a superimposed layer of

the strap to be passed therethrough when -

the device is embodied in a strap stretching
device, for example, where the strap is ren-
dered taut by the relative movement of two
gripping devices in opposite directions with
the ends of the strap overlapping.. The
gripping member 63 is restrained against a
tilting movement in a counter-clockwise di-
rection, as viewed in Fig. 9, by the action of
a plunger 76 which is mounted in a bore 77
formed in the block 66 and which is engaged
by a coil spring 78 mounted in the bore to
force the plunger 76 against the face of the
gripping member. o
When the gripping member 63 of the de-
vice illustrated in Figs. 9 to 18, inclusive, is
elevated, the handle 67 is moved towards the

left as viewed in Figs. 9,11 and 13, thus rock--

ing the eccentric 64 in a counterclockwise
direction which is the direction in which the
pull is exerted by the strap 62 as shown by the
arrow 75 in Fig. 9. Notwithstanding this
movement, of the eccentric in this direction,
the gripping member 63 is prevented from
tilting in this direction sufficiently to exert
an objectionable binding effect upon the strap
which would interfere with its release, due to
the action of the plunger 76 and by the en-
gagement of the part 63° of the gripping
member with the vertical surface 79 formed
at one edge of the recess in the block in which
the gripping member 63 is. partially located.
When the handle 67 has been moved to the
intermediate position shown in Fig. 18, the
nose 63° of the gripping member engages the
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surface 79 to prevent further tilting of the
gripping member in a counterclockwise direc-
tion, as viewed in that figure, and upon
further rotation of the handle 67 to the posi-

.5 tion shown in Fig. 11, the nose 63¢ rises up-

wardly on the surface 79 until the serrated
gripping surface 63* is released from the
strap, when the plunger 76 takes effect and
tilts the gripping member in a clockwise

19 direction to the position shown in Fig. 11.

Although three forms of the invention
have been shown and described by way of
illustration, it will be understood that it
may be embodied in various other forms

~ '5 within the scope of the appended claims.

I claim:

1. A gripping dog comprising a frame
“member having a part to engage a strap to be
gripped, a gripping member, a supporting

20 member on which said gripping member

25

30

35

40

45

is rotatably mounted, and means having an
eccentric connection with said supporting
member for effecting rotation thereof to
move said gripping member toward and
from said strap, said gripping member hav-
ing a gripping surface in one plane located
at one side of a plane passing through the

axis of movement of said supporting member

normal to the surface of said strap.
2. A gripping dog comprising a frame
having a part provided with a surface to

engage a strap, a gripping member mounted.

on said frame and having a gripping surface
to engage said strap, a rotatable shaft having
an eccentric part on which said gripping
member is rotatably mounted, a handle for
effecting rotation of said shaft, and means
" for limiting the movement of said handle.
3. A gripping dog comprising a frame
provided with a part having a surface to
engage a strap, a supporting member carried
by said frame and having a part on which
said gripping member is rotatably mount-
‘ed, means for actuating said supporting mem-
ber to move said. gripping member away
-from said strap, and means for limiting the

" angular movement of said gripping member
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about said supporting’ member during said
movement away from said strap.

4. A gripping dog comprising a frame hav-
ing a part provided with a surface to engage
a strap, a shaft rotatably mounted in said
frame and having an eccentric part, a grip-
ping member pivotally mounted on said ec-
centric part and having a gripping surface
located at one side of a plane passing through
the axis of said shaft normal to the surface
-of said part, and means tending normally to
rotate said shaft to cause said gripping mem-

" ber to engage a strap seated on said part.

5. A gripping dog comprising a frame hav--

ing a part provided with a surface to engage
a strap, g shaft rotatably mounted in said
frame and having an eccentric part, a grip-
-ping member pivetally mounted on said ec-

5

centric part and having a gripping surface
located at one side of a plane passing through
the axis of said shaft normal to the surface

of said part, means tending normally to ro-.

tate said shaft in a direction adapted to cause
said gripping member to engage said strap,
and means tending normally to move said
gripping member in a reverse direction when
it is out of engagement with said strap.

6. A gripping dog comprising a frame hav-
ing a part provided with a surface to engage
a strap, a shaft rotatably mounted in said
frame and having an eccentric part, a grip-
ping member pivotally mounted on said ec-
centric part and having a gripping surface
located at one side of a plane passing through
the axis of said shaft normal to the surface
of said part, means tending normally to ro-
tate said shaft in a direction adapted to cause
said gripping member to engage said strap,
means tending normally to move said grip-
ping member in a reverse direction when it is
out of engagement with said strap, means for
rotating said shaft to. move said gripping
member away from said strap, and means for
limiting the pivotal movement of said grip-
ping member about said eccentric part during
the initial part of its movement away from
said strap.

7. A gripping dog comprising a frame hav--

ing a part to engage one side of a strap, a
shaft journaled in said frame and having an
eccentric part, a gripping member having a
pivotal movement on said eccentric part and
having a gripping surface located at one side
of a plane passing through the axis of said
shaft normal to the surface of said strap,
means for rotating said shaft, means tending
to tilt said gripping member upon said ec-
centric part when it is released from said
strap, and means for limiting the tilting
movement of said gripping member upon ro-
tation of said eccentric part.

8. A gripping dog comprising a frame
member having a part to engage a strap, a
movable gripping member adapted to engage
a strap seated on said part, an eceentric on
which said gripping member is pivotally
mounted, and means tending to effect a piv-
otal movement of said .gripping member on
said eccentric when said gripping member is
released from said strap.

In testimony whereof, I have subscribed

my name.
JOHN EKERN OTT.
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