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3,170,214 
TOGGLE CLAMPS 

William Downie Cochrane, 21 Millhams St., 
Christchurch, Hampshire, England 

Filed Sept. 18, 1961, Ser. No. 138,972 
3 Clains. (C. 24-263) 

This invention relates to modifications of toggle clamps 
of the kind which comprise a body member having means 
for attachment to a component or adaptor jig, a clamping 
member slidably mounted on said member, and a toggle 
operating linkage connecting said members and including 
pin and elongated guide means by which the clamping 
member moves with a rectilinear motion through a pre 
determined stroke, 
The clamps usually have a body member which com 

prises a pair of horizontally spaced elongated side plates 
and the clamping member slides lengthwise of the side 
plates by means of pin and slot guide connections at each 
end. The slots are preferably formed in the side plates 
and are either longitudinally aligned or are parallel and 
slightly out of alignment. The movement imparted to the 
clamping member is thereby a rectilinear motion substan 
tially along the longitudinal axis of the clamp. 

In many applications of such clamps it is desirable or 
essential that the object clamped should be removed in 
the general direction of the longitudinal axis of the clamp 
as, for example, in the case of the hinged lids of contain 
ers where the body of the clamp is secured to the lid or 
the container. This is not possible if the movement of 
the clamping member is solely a rectilinear motion along 
the axis of the clamp. In one embodiment of the inven 
tion of said prior specification this disadvantage was ob 
viated by providing open slots at the front or operational 
end of the clamp of such a length that the front pins on 
the clamping member were out of the slots at the end of 
the unclamping stroke whereby the movable clamping 
member could be pivoted thereafter about the rear pins 
so as to be clear of the work to be clamped . This pro 
cedure entailed two operations and re-engagement of the 
disconnected pin and elongated guide means. It is an ob 
ject of the present invention to provide an improved tog 
gle clamp wherein the above-mentioned disadvantage is 
obviated by a single operation without disengagement of 
the pin and elongated guide means, whilst retaining a 
desirable clamping movement in the general direction of 
the longitudinal axis of the clamp. 

According to the invention a toggle clamp comprises 
a body member having means for attachment to a com 
ponent or adaptor jig, a clamping member slidably 
mounted on said body member, and a toggle-operating 
linkage connecting said members and including pin and 
elongated guide means by which the clamping member has 
imparted thereto a movement having two or more differ 
ently directed components whereby the clamping mem 
ber or a part thereof is directed away from the longitudi 
nal axis of the clamp during its unclamping movement. 

Preferably the elongated guide means comprise at least 
two longitudinally spaced slots in the body member co 
operating with pins on the movable clamping member. 
Alternatively the slots may be disposed in the clamping 
member and the pins on the body member, or one slot 
may be disposed in the clamping member, another slot or 
slots being disposed in the body member. Usually a 
portion of each slot is straight and parallel to the longi 
tudinal axis of the clamp, these portions preferably be 
ing in alignment, whereby the initial portion of the un 
clamping movement of the clamping member is along the 
longitudinal axis of the clamp. Movement of the clamp 
ing member away from the longitudinal axis of the clamp 
is effected by portions of one or both slots inclined to said 
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first portions. The inclined portions may be straight of 
curved. In alternative forms one or both slots may be 
slightly curved throughout. In any of the arrangements 
referred to above the elongated guide means may be iri 
the form of grooves instead of slots: . . . . . . 

In a preferred embodiment of the invention the body 
member of the clamp comprises a pair of parallel elon 
gated plates. Each plate has a slot at each end, the slots 
of one plate being laterally aligned with the slots of the 
other plate. The movable clamping member includes 
two elongated plates disposed on the outer sides of the 
body member plates and connected by pins which extend 
through each pair of slots. The toggle mechanism is dis 
posed between the body member plates and co-operates 
with the said pins. w 
The invention will now be described, by way of exam 

ple, with reference to the accompanying drawings, in 
which: ' ' ' 

FIGURES 1 and 2 show in elevation a clamp applied 
to a closure member for a vat or other container, the 
clamping member being shown in its operative and in 
operative positions respectively; FIGURE 1a is an end 
view looking on the left of FIGURE 1. 
FIGURES3 and 4 show in elevation a clamp designed 

for gripping a sack in a laundry trolley, the clamping 
member being shown in its inoperative and operative 
positions respectively; FIGURE 3a is an end view looking 
on the right of FIGURE 3. 
FIGURES 5 to 8 show fragmentary perspective views 

of various forms of elongated guide means; and 
FIGURES 9 to 13 show diagrammatically six forms 

of clamp having various-arrangements of guide slots, the 
operative position of the clamping member being shown 
by full lines, the inoperative and intermediate positions 
being shown by broken lines. 

Referring firstly to FIGURES 1, 1a and 2, there is 
shown a clamp applied as a means for securing a closure 
member to a vat or other container. The clamp com 
prises a body member 1 secured to the lid 2 of the vat 
and a movable clamping member 3 adapted to be pulled 
by toggle mechanism 4 into clamping engagement with 
the underside of a flange 5 on the vat. It is obvious that 
this arrangement could be reversed, the clamp body 1 be 
ing secured to the vat, the clamping member 3 being adapt 
ed to engage the lid 2. 
The clamp body 1 comprises a pair of parallel metal 

plates 6, each having an outwardly directed flange 7. 
The plates 6 are spaced apart by a plate 8 to which the 
flanges 7 are riveted. Each plate 6 is provided with a 
closed rear slot 9. The slots 9 are laterally aligned and 
lie longitudinally on the longitudinal axis of the clamp. 
Each plate 6 has also a front slot 10 a part of which is 
on the same longitudinal axis as the slot 9. The slots 
10 are laterally aligned and have rear portions 11 aligned 
with the slots 9 and front portions 12 inclined at a steep 
angle to the rear portions 11. The slots 10 can take 
many forms as will be described with reference to FIG 
URES5 to 13 but as shown in FIGURES 1 and 2 the 
slots 10 have an open front. 
The clamping member 3 comprises a pair of metal 

plates 13 of approximately triangular or any other suit 
able shape which lie closely against the outer sides of the 
body plates 6 and are connected by a pin 14 extending 
through the slots 9 and by a pin 15 extending through 
the slots 10. Each plate 13 has an extended cranked 
arm 16. The arms 16 converge until they meet in a boss 
17, the arms and boss being shown as covered by plastic 
material 18 which may be provided for electrical insula 
tion. The operative head of the clamping member 3 
comprises the head of a screw 9 disposed in a bore of 
the boss 17 and threadedly engaged in a nut 20 secured 
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in the bore of the boss. Flats 21 are provided at the 
outer end of the screw for adjusting the clamping pres 
SC. 

Toggle mechanism for operating the clamping member 
3 consists of a link 22 comprising a pair of plates pivot 
ally mounted on a pin 23 secured to the body plates 6, 
and a link 24 comprising the base of a toggle-operating 
arm 25 formed by a pair of plates having at the end a 
plastic or other suitable handle 26. The link 24 is pivot 
ally connected to the link 22 by a pin 27 and is pivotally 
connected by the pin 14 to the clamping member 3. 
When the operating handle is depressed until the links 

22, 24 are in their dead-centre position or are slightly 
over dead-centre resting against a stop pin 28, the pin 14 
is at the rear of the slot 9, the pin 15 is in the rear por 
tion 11 of the slot 10 and the clamping member 3 is in 
its operative clamping position. As the operating handle 
is raised, the clamping member 3 is moved forwardly in 
the direction of the longitudinal axis of the clamp until 
the inclined slot portion 12 receives the pin 15, where 
after the clamping member continues its forward move 
ment and has also imparted thereto a swivelling move 
ment about the pin 14. The arrival of the pin 14 at the 
forward end of the slot 9 limits the travel of pin 15 to 
prevent the pin in this embodiment from leaving the open 
end of the slot portion 12. It could however, allow the 
arm 16 to swing right up. 
In consequence of the swivelling movement the opera 

tive head 19 of the clamping member is now clear of the 
flange 5 of the container, and the lid 2 may be hingedly 
moved or bodily lifted therefrom. In the case of small 
containers having a hinged lid one clamp may suffice. In 
the case of detachable lids and large containers two or 
more clamps will be required. 

Referring now to FIGURES3, 3a and 4, there is shown 
a clamp adapted for gripping a sack in a laundry trolley. 
The clamp is similar in several respects to the clamp 
shown in FIGURES 1 and 2. Similar parts in the two 
embodiments are given like reference numerals. The 
clamp body 1 comprises a pair of metal plates 29 of 
roughly triangular form each having an outwardly and 
downwardly extending curved flange 30. The plates 29 
are spaced apart by pins 31 and the clamp body is adapted 
to sit like a saddle on a tubular bar 32 on the trolley 
frame and is secured thereto by a girth member 33 and 
bolts 34. The bar 32 has a terminal clamping head 35 
of wood, plastic or other suitable material. 
The clamping member 3 comprises a pair of metal 

strips 36 which lie closely against the outer sides of the 
body plates 29 and are connected by pins 14 and 15 en 
gaging within the rear slots 9 and front slots 10 respec 
tively. A wood, plastic or other suitable clamping head 
37 of hooked formation is clamped between the forward 
ends of the strips 36. The slot 9, as in the previous em 
bodiment is a straight closed slot extending in the direc 
tion of the longitudinal axis of the clamp. The slot 10 
is closed and has a short rear portion 38 in alignment 
with the slot 9 and a relatively long upwardly inclined 
front portion 39. The slot 10 could of course, be open 
ended. 
The toggle mechanism, as before, is disposed between 

the body plates and comprises links 22 and 24, the link 
24 comprising the base of the toggle-operating arm 25. 
In this embodiment the arm 25 is pivoted on the fixed pin 
23 and the link 22 is pivotally connected to the pin 14. 
The movement of the clamping member 3 is similar to 
that of the first embodiment, the long inclined portion 39 
of the front slot 10 taking the hooked clamping head 37 
well clear of the clamping head 35 in the inoperative posi 
tion. The clamping pressure may be adjusted by slacken 
ing the bolts 34 and adjusting the position of the clamp 
body 1 on the bar 32. 
FIGURES5 to 8 show various forms of the front slot 

10 which has in each case a closed rear longitudinal por 
tion 40. The slot shown in FIGURE 5 is closed and 
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4 
somewhat similar to that of FIGURE 3, the rear portion 
40 and inclined front portion 41 being of approximately 
equal length. 

In FIGURE 6 the open front slot portion has divergent 
sides 42, 43. The side 42 is inclined to the rear slot por 
tion 40 and the side 43 is substantially normal thereto. 
The pin 15 rides on the side 42 of the slot and is held thereagainst by a spring or springs. 
The slot of FIGURE 7 is also open and its divergent 

mouth is formed by an extension 44 of one side of the 
rear slot portion 40 and by a side 45 inclined to the rear 
slot portion. The pin 15 is again held against the in 
clined side 45 by a spring or springs. 

In the modification of FIGURE 8 the front slots 40 
are straight longitudinal slots and the pin 15 is guided 
away from the longitudinal axis of the clamp by the Sur 
face 46 of a cam plate 47 secured to the clamp body1 
and disposed between its parallel plates 6. Alternatively 
the cam plate may be placed at one side of the clamp 
body or a cam plate may be disposed at each side of 
the clamp body. As shown the cam surface 46 is curved 
but it may be rectilinear as in the case of the inclined 
slots previously illustrated. 

Referring now to FIGURES 9 to 13, there are shown 
diagrammatically six different embodiments illustrating 
the movements of the clamping member under the action 
of various arrangements of guide slots. The operative 
or clamping position of the member is shown by full lines, 
the inoperative and intermediate positions are shown by 
broken lines and indicated by the reference 3a for the 
inoperative or fully advanced position and by the refer 
ence 3b or 3c for intermediate positions. The inoperative 
positions of the pins 14 and 15 are indicated by the refer 
ences 14a and 15a, 
The arrangement shown in FIGURE 9 is similar to 

that employed in the embodiments of FIGURES 1 to 4. 
It will be seen that the movement of the clamping mem 
ber has two components, namely a forward movement 
away from the operative position along the longitudinal 
axis of the clamp and a combined swivelling and bodily 
forward movement induced by the inclined front portion 
of the front slot 10. 

Referring to FIGURE 10, the front and rear slots are 
identical each having an inclined portion resulting in a 
secondary movement of the clamping member in which 
it moves without swivelling in an inclined direction away 
from the longitudinal axis of the clamp. 

In the arrangement shown in FIGURE 11, the rear 
slot 9 has an inclined front portion and the front slot 
10 is straight. In this case the second component of the 
movement of the clamping member is a combined forward 
movement and swivelling movement about the pin 15 in 
stead of the pin 14 as in FIGURE 9. 
When it is desired to obtain a large swivelling move 

ment of the clamping member each of the slots 9 and 16 
is provided with an inclined front portion the inclina 
tions extending in opposite directions as illustrated in 
FIGURE 12. 
The arrangement of FIGURE 13 is similar to that of 

FIGURE 12 except that, in order to lengthen the stroke 
of the clamping member each of the slots has a front por 
tion 48 at the end of the inclined portion which is paral 
lel to the rear longitudinal portions of the slots. 

I claim: 
1. A toggle clamp including: a body, an elongated 

clamping jaw having a clamping surface at one end there 
of, said body and said jaw being mounted together for 
relative movement therebetween, an actuating lever, a 
toggle linkage, said toggle linkage comprising first and 
second link members, said link members being pivotally 
joined at their inner ends, two pin members spaced apart 
along said jaw and carried by said jaw, one of said pin 
members positioned in a first slot in said body and the 
other of said pin members positioned in a second slot in 
said body, each of said slots having a portion thereof 
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which is generally parallel to the longitudinal axis of 
said jaw, at least one of said slots having a portion at an 
angle with said longitudinal axis, one of said toggle link 
members being integral with said actuating lever, the out 
er end of one of said toggle link members being pivotally 
secured to said body, the outer end of the other of said 
toggle link members being pivotally secured to the pin 
member which is most remote from the clamping surface 
of the clamping jaw. 

2. The toggle clamp of claim 1 wherein said actuating 
lever is pivoted to said body. 

s 
3. The toggle clamp of claim 1 wherein said actuating 

lever is pivoted to said most remote pin. . 
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