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This invention relates to linkage systems and
in particular refers to-clamping devices.

- The major object of the invéntion is t6 pro-
vide a clamping device of the toggle type in which
& member can be locked in two different bositions
by movement past dead center, with less than
180°.movement of the handle and without reset-
ting the handle; o

A furfher object is to provide a device for the
purpose set forth which has few parts and is
econommical to manufacture, but which is rugged
and efficient in operation.

A preferred embodiment is shown in the aec-
companying drawings to illustrate the principles
of the invention wherein*

Figure 1 is a side elevation of 4 toggle ‘clamp
constructed in accordance with the prineiples of
the invention; ) '

Fig. 2 is a side elevation of the device of Fig. 1,
showing it in & Qifferent position; o

Fig. 3 is a plan view of the device shown in
Fig. 1; : ,

Fig. 4 is a section taken on line 4—4 of Fig. 1

Fig. 5 is a side elevation with parts broken
away of a modified form of the invention: and

~Fig. 6 is a plan view similar to Fig. 3 with parts

broken away. =
In the embodiment selected to illustrate the

prineiples of the invention, a reciprocatory rod’

member f is shdably earried by a frame struc-
ture 3. The frame may be of any design suitable
for the purpose for which the clamp is to be used,
but is preferably formed as hereinafter described.
It includes longitudinal side plates 5 connected
by transverse web sections T which have bush-
ings or extrusions 9 in which the rod | is mounted.
A pair of bow-links {1 are pivoted at (3 to the
inner end of the rod [.and are thus slidably
moved therewith. As shown in the drawings, the
bow-links are arched to present a concave side
facing the rod . A pair of guide links 15 are
pivoted at 17 to the side Pplates § and the axis
of this pivot connection preferably intersects the
extended axis of the rod I. The .other ends of
the guide links 5 are thus constrained to move
in circles about the axis of pivot connection 17
and these ends of the guide links I5 are ‘pivoted
at 19 to the ends of the how-links so that the
latter must also move about the axis of pivot 7.

In normal usage, the rod | will be attached to
an object to be moved (not shown) and move-
ment is effected through the linkage described
by means of a handle lever 2(. This lever may
include a pair of side arms which are pivoted to
the side plates 5 at 23 and have slots 2§ which

10

15

20

30

35

40

456

50

65

2 R
receive the pivot pin 19 whereby the latter may
be moved about the pivot |7 as previously men-
tioned. This movement of the pin 19 is trans-
mitted through the bow-links 11 to slide the rod
{ in the éirection in which the handle 2t is
moved. When the handle 2f is'moved to the Teft,
the arched construction of the bow-links 11 per-
mits the axis of pivot connection 19 to drop on
or below a plane through the axes of pivot con=
nections 17 and I3, i. e., beyond dead center and )
provide locking before the concave undersides
thereof engage the pivot pins 17 as shown in
Fig. 2 to prevent further movement. In this po-
sition the rod i is withdrawn. into the frame 8
and positively held there since axial forces are
not able to raise the pivot 18 above dead center.
As the lever 21 is moved toward the right, the
bivot 19 circles ‘about the bivot 1T and passes
beyond dead center on the opposite- ‘side thereof:
as shown in Fig. 1. It may be.noted that ears
26 on the links 1| -always remain within the side:
plates § during this movement and thereby pre~
vent jamming due to -possible ‘transverse move-
ment of the pair of bow links. The movement

5 beyond dead center is permitted but also limited-

by slots 27 in the side plates 5 which receive the
pivot pin 18 Tt: will be recognized that axial
forces on the rod when ‘the pivot connection 18
is in this position are not capable of moving the
linkage so that the rod is locked in the extreme
outward position, o e
" It is to be especially noted that since the han-~.
dle 21 is pivoted about its own independent pivet
23 instead of pivot {7, less than 180° movement
is required to lock the rod | in either of its-ex-~
treme positions. As shown'in Fig. 5, this result
can also be achieved by piveting the handle 2} to
the pivot 19-and by slotting: its- connection with
the pivot 23 as shown at 29. If it ig desired. to
have the rod | move in: a direction opposite:to-
the handle, this ean be achieved by: placing: the
pivot 23 above the pivot t7. T
“The frame 3 is. preferably constructed in ac-
cordance with details that are best shown in Figs:-
1, 2 and 6. ¥ includes the parallel side plates 5
which may have lateral bottom flanges 51 for gt~
tachment to & table -or the like. The Hnkage is
connected. {0 the frame members §-by the pivet
pin 17 and the rod | is supported on ‘the frame
members § through the medium of extrusions 9
formed in the web 7 and the angle shaped cover
and front plate 53. The web 7 is supported on
the side plates 5 by pairs of lateral tabs 55 which
fit in suitable receiving slots in the side plates.
The angle plate 53 rests, of course, on the top
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edges of the side plates and it is adapted to pre-
vent lateral relative movement of the side plates,
thus assisting the pivot 23 and handle 21 which
also performs this function. This is accom-
plished by the pairs of upright tabs 57 on the side
plates which flf in suitable slots in the angle
plate 53. The web T is also attached to the angle
plate 53 by means of a tab and slot connection
§9. Assembly of the frame members is permitted
by a slight resiliency of the top of the angle plate

10

53 and once the tab and slot connections are

established, the togele clamp is securely assem--

bled, no permanent connection such as rivets,

. nuts and bolts or welds being required to hold the.

assembly together. However, since there may be
relative movement of the frame parts, tending to

. whereby less than

bind the rod I, the front of the plate 53 may be -
riveted at 61 to side flanges 63 on the side mem-

bers 5 to prevent such movement, and in addi-
tion all tabs may be peened.

- By virtue of the construction shown it will now
be realized that the rod | may be locked in either

of two axial positions with a handle movement:

of less than 180° and without resetting of the
handle. It will be apparent that the principles
of the invention as exemplified above may be em-
bodied in other constructions, herce it is not in-

tended to limit the invention to the _Speciﬁc con-.

struction described.
Whatis claimedis: ~~ °

1. In & toggle clamp, the combination of a re-.

ciprocatory member, a guide link having a fixed
first pivot connection, a bow-link having a second
pivot connection with the member and a third
pivot connection with the guide link and having
a concave side facing the plane defined by the
axes of the first and second pivot connections,
and g lever having a fourth pivot and operatively
gecured to the third pivot connection for recip-
rocating the member into locked positions at op-
posite ends of its stroke with less than 180° move-
ment of the lever. g B .

9 Tn a toggle clamp, the combination of a re-
clprocatory member, a guide link having a fixed
first pivot connection,
pivot connection with the member and a third
pivot connection with the guide link ‘and having
‘a concave side facing the plate ‘defined by the
axes of the first and second pivot connections,
means for limiting movement of the third pivot
connection beyond the face of the plane opposite
said bow-link, and a lever movable about a fourth
pivot operatively attached to the third pivot con-
nection for moving the member into locked posi-

tions at opposite ends of its stroke wherein the

third pivot is beyond dead center, said lever move-
ment being less than 180°. i

3. A two-way toggle clamp comprising a frame,
a reciprocatory member mounted on the frame,

a bow-shaped link having a pivoted drive con-

neection at one end with the member, a guide link
pivoted at one end to the frame about a fixed
axis lying substantially in a’ plane through the
reciprocatory axis of the member and normal to

the plane of the bow link and rearwardly of the

pivot connection between the bow link and mem-
ber, a first pivot connection between the other
end of the guide link and the other end of the

a bow link having a second’
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4

bow link whereby said last end of the bow link is
confined to travel in a predetermined circular
path about the fixed axis as a center and a cen-
tral portion of the bow link bearing upon the
pivot connection at the fixed axis may serve to
limit rotary travel of the other end of the bow
link in an outward direction, means providing
4 second pilvot connection on the frame spaced
from the first, and a lever having a non-slidable
connection with one of said two pivot connec-
tions and a slidable connection with the other
180° movement of the lever is
capable of moving the first pivot connection
beyond dead center in either direction. )

4. Tn a toggle clamp, the combination of a re-
ciprocatory member, & guide link having a fixed
pivot, a connector . link pivoted to the member
and having a first pivot connection with the guide
link, said. connector link being constructed and
arranged to permit movement of the first pivot
connection over the fixed pivot and beyond dead
center on either side thereof, means providing a
second pivot connection, and a lever having -a
one of said two pivot
connections and a non-slidable connection with
the other whereby less than 180° movement of
the lever is required to move the first pivot con-
nection to dead center positions on opposite sides:
of the fixed pivot. - o -

5. A toggle clamp comprising a pair of later=
ally spaced elongated upright side plates, an:
angle plate providing a top cover and a front
cover for .the side plates, longitudinally -spaced
upright tabs on the top edge of the side plates,
said cover having slots receiving said tabs, a lat-
eral web fitting between the plates and spaced
rearwardly from the front cover, spaced lateral
tabs on the web, said side plates having slots re-:
ceiving said web tabs, means providing aligned
apertures in the web and front cover, a rod slid-
ably mounted in the web and cover and extend-
ing through the apertures, arched links pivoted

to both sides of the rod, a guide link having a

pivot connection with the side plates, said pivot
connection being on the concave side of the
arched links, means pivotally connecting the
other ends. of the arched links and the guide:
link, said means being movable across the axis
of the rod on both sides of said pivotal connec--
tion whereby said rod may be locked in extreme
forward or rear positions, a handle having a pivot.
connection with the side members and with the:
last means, and slot means whereby said handle:
is capable of longitudinal movement relative to-
one of its two mentioned pivot connections.
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