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ABSTRACT OF THE DISCLOSURE 
A mechanical clamp apparatus for a lifting implement 

composed of a framework to which a pair of horizontal 
parallel arms are pivotally secured at their rearward ends. 
A jaw is mounted on the forward end of each arm and a 
link extends toward the side from each arm and is 
pivotally connected at its free end to the framework to 
confine the movement of the arms and jaws to an ar 
cuate path extending centrally then downwardly so that 
the downward pressure of an object on the jaws causes 
the jaws to move toward one another against the ob 
ject with a pressure greatly exceeding the weight of the 
object. 

--- 

Clamp mechanism for a lifting implement 
The present invention relates to article handling im 

plements and more particularly to a clamp mechanism of 
the type to be used on an implement having an article 
supporting member adapted to raise and lower articles as 
they are transported from one location to another. The 
invention is particularly useful in connection with fork 
lift trucks and the like. 

In many of the prior clamps of the type used in con 
nection with a material handling implement such as a 
lift truck, the entire fork mechanism on the lift truck 
must be removed and replaced by the clamp mechanism. 
Making this change, of course, requires a Substantial 
amount of time and effort. It also necessitates the at 
tention of a skilled operator or mechanic for removing the 
forks and replacing them with the clamp mechanism. 
A further shortcoming of prior equipment of the type 
described is the fact that they occupy so much of the 
area in front of the lift truck that they obstruct the 
operator's vision. 

In order to reliably transport a variety of articles 
using a clamp of the general type described without 
significant danger that the article being transported will 
inadvertently fall from the clamp mechanism, it is es 
sential to obtain adequate clamping pressure. At the same 
time, jaws of the clamp must move apart a sufficient 
distance to easily clear the sides of the load when the 
jaws are being engaged as well as when the jaws are 
being disengaged from the load. 

It has been proposed, in the Moss Patent No. 3,180,512, 
to provide a clamp mechansim for a lift truck com 
posed of members adapted to engage the forks at their 
lower ends, a plurality of spaced columns connected by 
cross braces and beam members to provide a rigid 
rectangular framework. A pair of pivots are provided 
on the forward ends of the framework, an arm member 
mounted on each pivot and inclined guides are placed at 
the rearward end of the framework for receiving the rear 
ward ends of the arms. In operation, downward pressure 
of the load is transmitted to the portion of the arms ex 
tending through the guides which because of their in 
clined position force the jaws toward one another in 
direct proportion to the weight of the object being lifted. 
These prior devices are relatively bulky and employ 
numerous parts which have been eliminated in the in 
vention. Moreover, the clamping pressure is often inade 
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quate. This deficiency can be especially troublesome when 
relatively heavy objects are being carried or when the 
side walls of the object are formed from a rigid material 
having a particularly smooth surface. It will also be noted 
that while increasing the angle of the guides will in 
crease the clamping pressure, the distance the jaws move 
apart is reduced by a proportional amount. This is, of 
course, undesirable particularly where cylindrical or ir 
regularly shaped objects are to be carried. It will also 
be seen that ball bearings or other friction-reducing means 
must be used at the rearward end of the arms to prevent 
excessive friction in the guides. 

Another shortcoming of the prior art is the inability 
of the clamp mechanism to easily accommodate objects 
of different widths or at best to accommodate objects 
having certain predetermined sizes as for example 22 
inches, 24 inches, 26 inches, in short, objects having pre 
determined size differences. 

Still a further disadvantage of the prior art is the 
inability in a mechanical type clamp as opposed to a 
hydraulic or other power actuated clamp of varying the 
clamping pressure. Thus, in accordance with the Moss 
patent the clamping pressure is determined by the angle 
of the inclination of the guides and the weight of the 
object being carried. Accordingly, there is no opportunity 
for varying the clamping pressure to suit the circumstances 
under which the clamp is being used. 
A further problem encountered in some of the prior 

mechanical type clamping mechanisms is the difficulty 
occasionally encountered in engaging the clamp members 
over the object that is to be carried. Thus, if the full 
weight of the clamp arms must be overcome to move the 
clamps to their upward disengaged position, it often re 
quires considerable effort and skill on the part of the 
operator to force the jaws to the upward or disengaged 
position by engaging them with the object that is to be 
carried. 
A still further shortcoming of some of the prior mechan 

ical clamp mechanisms of the type described is the lack of 
a secure connection between the load-carrying arms and 
the framework of the clamp. In some cases, the pivotal 
connection between these members allows the arms to 
be shifted a short distance on the longitudinal axis of the 
clamp mechanism. 

In view of the deficiencies of the prior art, it is thus 
one object of the present invention to provide an improved 
mechanical type clamping mechanism for load lifting and 
transporting implements which is characterized by being 
rugged in construction, reliable in operation and capable 
of being manufactured at a relatively low cost. 

Another object is to enable the clamping pressure to 
be varied in accordance with the particular operating 
conditions encountered. 
A further object of the invention is the provision of an 

improved clamping mechanism of the type described 
which can be adjusted laterally for a continuous infinite 
number of width settings whereby an object of any 
width can be easily accommodated. 
A still further object of the present invention is the 

provision of an improved mechanical clamping mecha 
mism of the type described wherein the clamping pressure 
can be varied as required. 
A further object of the invention is to provide an im 

proved mechanical clamp of the type described having the 
capacity to provide a relatively high clamping pressure 
while at the same time the jaws are free to move a suffi 
cient distance laterally. 

These and other more detailed and specific objects of 
the invention will be apparent in view of the accompany 
ing specification and drawings wherein: 
FIGURE 1 is a plan view of an apparatus embodying 

the invention. 
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FIGURE 2 is a side elevational view of the apparatus 
of FIGURE 1. 
FIGURE 3 is a front elevational view of the ap 

paratus. 
FIGURE 4 is a partial transverse sectional view taken 

on line 4-4 of FIGURE 1. 
FIGURE 5 is a transverse sectional view of the ap 

paratus taken on line 5-5 of FIGURE 1 on a somewhat 
enlarged scale with the clamp arms in their raised posi 
tion. 
FIGURE 6 is a view similar to FIGURE 5 showing the 

clamp arms in a partially lowered position. 
FIGURE 7 is a view similar to FIGURE 6 showing 

the clamp arms in their lowered position. 
To the accomplishment of the foregoing and related 

ends, the invention then comprises the features herein 
after described in the specification setting forth one pre 
ferred form of the invention by way of example. 
As can be seen in the figures, particularly FIGURES 1, 

2 and 3, there is provided a supporting framework indi 
cated generally at 10 composed of parallel longitudinally 
extending and horizontally disposed tubular members 12 
and 14. The member 2 is provided with side, top and 
bottom walls to provide a generally rectangular trans 
verse cross section as seen in FIGURE 3. Member 14 
is similarly constructed. Each of members 12 and 14 has 
an opening at the rearward end into which a portion of 
the lift truck (not shown) in this case the forks 16 and 8 
are inserted. It should be understood that the portions of 
the forks 16 and 18 shown in the drawings are the hori 
Zontally disposed portions of the fork. Accordingly, the 
members 12 and 14 engaged upon and conforming to 
the forks 16 and 18 will also be disposed horizontally. 
Since the lift truck forks are well known, they will not be 
described in further detail herein. 

During operation when the clamp apparatus of the 
present invention is to be used, the forks 6 and 18 are 
first lifted from about 1-2 inches from the ground. Their 
forward ends are then inserted into the openings at the 
rearward ends of the support members 2 and 14. When 
the forks have been fully inserted they are raised the 
desired distance from the floor. The apparatus is then 
ready for use. 
To the rearward end of the support member 14 is 

rigidly secured a transversely extending slide member 20 
including a horizontally disposed upper section and down 
ward extending side walls. A similar member 22 rigidly 
Secured as by welding to the rearward end of the frame 
member 12 and is telescopically mounted for transverse 
sliding movement within the member 20 as can be best 
seen in FIGURE. 2. To maintain proper orientation be 
tween parts 20 and 22, a retainer such as a plate 24 is 
Welded across the bottom of the slide 20. Connected be 
tween the members 20 and 22 is a turnbuckle 26 com 
posed of the usual center section 28 threaded upon bolts 
30 and 32 which are affixed to the slide members 22 and 
20 respectively. The pitch of the threads for each bolt is 
in the opposite direction as usual so that rotation of the 
member 28 will either cause the bolts to move toward one 
another or to move apart. As the bolts are thus moved, 
the slide members 20 and 22 will move accordingly as 
will the frame members 12 and 14. 

Suitably affixed, as by welding, to the rear of each of 
the frame members 12 and 14 and to the front of the side 
members 20 and 22 are two pairs of laterally aligned bear 
ing blocks 34 and 36 and 38 and 39, the outer ones of 
which are provided with horizontally disposed trans 
versely extending slots 40, the long axis of which is 
oriented longitudinally of the framework, i.e. parallel to 
the axis of the fork engaging frame members 2 and 14 
(FIGURES 2 and 4). Within the bearings 36 and 38 are 
provided spherical sockets 42. In each socket is mounted 
a ball 44 with sufficient clearance to enable the ball to 
move freely. Pivot pins 46 and 48 extend through the 
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4. 
is secured the rearward end of a longiutdinally extending 
generally horizontally disposed clamp arm 50 and to the 
pin 48 is secured the rearward end of a longitudinally 
extending horizontally disposed clamp arm 52. A pair of 
jaws 55 and 56 are secured to the forward ends of the 
arms in any convenient manner. The lower forward seg 
ment of each of the jaws 55 and 56 is cut away at a 45 
angle as shown at 58 and 61 respectively. 
To the side of the arms 50 and 52 are rigidly secured 

laterally extending longitudinally spaced flanges 54 and 
57 respectively. Pins are connected between these flanges 
and a pair of links 62 and 66 are connected for pivotal 
movement thereon about a longitudinal axis. The links are 
connected at their outward ends to pins 68 and 70 which 
are themselves rigidly affixed to the frame members 12 
and 14 respectively by the provision of vertically ex 
tending longitudinally spaced pairs of flanges 72 and 74. 
AS can be seen the flanges 72 and 74 are positioned some 
what rearwardly of the flanges 54 and 57. The pins and 
links may be thought of as a means for connecting each 
arm at a point between its rearward end and the jaw for 
upward and outward Swinging movement about a radius 
having its center spaced laterally of the arm when the 
arm is in its lowered position. 

Secured rigidly on the free ends of the members 12 and 
14 beneath each of the arms 50 and 52 are support plates 
designated 80 and 82 in FIGURES5, 6 and 7. The plates 
80 and 82 have an appropriate thickness to hold the arms 
Such that the links 62 and 66 are inclined upwardly pro 
ceeding toward the center of the apparatus at a slight 
angle designated 6 in FIGURE 7. 6 can be any small 
angle. In practice, an angle of about 5 has been found 
satisfactory. The links are prevented from falling below 
a horizontal position in order to prevent the load from 
achieving an over center position which, if allowed to oc 
cur, would make the load difficult to release. 
As seen in FIGURES 1, 2, 5 and 6, a resilient means 

Such as identical springs 84 and 86 are positioned between 
the arms and the fork engaging members for biasing the 
arms upwardly. Springs 84 and 86 do not, however, have 
sufficient force to elevate the arms but merely exert a 
force sufficient to counterbalance a portion of the weight 
of the arms and jaws. Thus, the arms will normally rest 
on the plates 80 and 82. When, however, an object is to 
be loaded, I have found that by counterbalancing a por 
tion of the load as described, the arms can be much more 
easily shifted from the lowered to raised positions when 
engaged in the sides of the object being loaded. This ad 
vantage proved highly beneficial in allowing loads to be 
easily and quickly grasped by the clamp. 
The operation of the apparatus will now be described. 

As a first step, the forks 16 and 18 are inserted as de 
scribed at the beginning of the application. The turn 
buckle 28 is turned so that the jaws 55 and 56 are spaced 
apart the proper distance to accommodate the object that 
is to be handled. The lift truck is then driven forwardly 
until the cut edges of the jaws contact the sides of the 
object that is to be loaded. When this contact has been 
made, the forks 16 and 18 are lowered slightly so that 
the jaws 55 and 56 will be elevated relative to the frame 
members 12 and 14 as the arms 50 and 52 pivot about the 
pins 46 and 48 until the position of FIGURE 5 is 
achieved. In this position it will be seen that the jaws are 
Spaced relatively far apart. This is because the arms and 
jaws travel in a horizontal direction during the last por 
tion of the arc about the pins 68 and 70. 
As can be best seen in FIGURE 6 in which arcs of 

equal size are described about pivot 68 as a center, the 
vertical projection of the uppermost arca on a horizontal 
line d defines a horizontal distance of travel a'. However, 
as the arm moves downwardly through an arc b equal in 
size to arc a, the vertical projection d' on horizontal line 
d will be substantially smaller than the projection a'. 
Similarly, the projection c' of the arc c is very much 

left and right pairs of blocks respectively. To the pin 46 T5 smaller than the projection b’. It can thus be seen that 
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in the last portion of their upward movement the arms 
are directed laterally. On the other hand, by virtue of the 
alignment of the links 62 and 66 between the jaws and 
the pivots 68 and 70, the clamping force on the object 
Suspended between the jaws is many times the downward 
force exerted by the object itself on the jaws. Accordingly, 
very high clamping forces can be achieved. It should be 
noted that the ball and socket joints 42 and 44 universally 
connect the arms to the framework while at the same time 
the outward ends of the pins 46 and 48 extending through 
the slots prevent rotation of the arms about their own 
axeS. 

For proper operation, the arms should be in contact 
with the plates 80 and 82 when a load is placed on the 
jaws. However, if they are almost in contact with the 
plates but spaced slightly from them, performance will 
almost always be satisfactory. On the other hand, if the 
arms are substantially off the plates, say one inch above 
them, it may be possible for the load to shift. The pre 
ferred practice is therefore to keep the arms in contact or 
almost in contact with the plates 80 and 82. This is done 
with the turnbuckle 26. 

Frequently, the clamping pressure must be either in 
creased or decreased to suit the circumstances encoun 
tered. To make this adjustment, e.g. to increase the clamp 
ing pressure, the turnbuckle member 28 is turned appro 
priately to draw the members 12 and 14 toward one an 
other. When this is done, the load being carried will be 
partially supported by the plates 80 and 82 and partially 
by the links 62 and 66. 
When the entire weight of the load is just supported by 

the links, clamping pressure will be maximized. Care 
should be taken not to elevate the arms substantially 
above the plates 80 and 82 for the reasons given above. 
If the clamping pressure is to be decreased, the turn 
buckle 28 is turned in the appropriate direction to force 
the members 12 and 14 apart, but the jaws should not be 
separated sufficiently so that the load is released alto 
gether. When this adjustment is made, the load will be 
shifted to plates 80 and 82. Accordingly, the clamping 
pressure exerted upon the object by the jaws will be 
decreased. 

It is apparent that many modifications and variations 
of this invention as hereinbefore set forth may be made 
without departing from the spirit and scope thereof. The 
specific embodiments described are given by way of ex 
ample only. 

claim: 
1. A clamp mechanism for lifting implement compris 

ing in combination a supporting framework, horizontally 
disposed and forwardly extending arms connected to the 
framework by means of a universal joint at their rear 
ward ends so that the forward ends are free to move be 
tween releasing positions spaced relatively far apart and 
engaged positions spaced relatively close together, jaws 
on the forward ends of the arms for engaging a load and 
link means connecting the forward ends of the arms and 
the framework for upward and outward Swinging move 
ment of the arms and jaws relative to the framework about 
two radii having centers spaced laterally of each arm 
when the arm is in its lowered engaged position whereby 
the downward force of the load on the jaws will force 
the jaws toward one another as the arms swing through 
an area defining a portion of the surface of a cone thereby 
clamping the load in its engaged position between the 
JaWS. 

2. The apparatus of claim 1 wherein said radii are de 
fined by links connected to each arm at one end and to 
the said framework at the other end at a point located be 
tween the rearward of the arms and the jaws. 

3. The apparatus according to claim 1 wherein the 
rearward ends of the arms are pivotally and universally 
connected to the supporting framework and a means is 
provided for preventing rotation of the arms on their own 
aXCS. 
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6 
4. The apparatus according to claim 3 wherein a ball 

and socket joint is connected between the rearward end 
of each arm of the supporting framework, a bearing 
means is supported upon a framework laterally of each 
arm, each such bearing means having a horizontally dis 
posed longitudinally extending slot therein and means 
Secured to the rearward end of each arm extends through 
one such slot to thereby prevent rotation of each arm on 
its own axes. 

5. The apparatus according to claim 3 wherein a pair 
of laterally spaced aligned bearing blocks is provided on 
the framework at the rearward end of each arm, a pin is 
Secured to the rearward end of each arm and each such 
pin extends through one pair of said bearings, one bearing 
of each pair including a ball and socket joint having said 
pin extending therethrough and the other bearing of each 
pair includes a horizontally disposed elongated slot, the 
opposite end of the pin from the ball and socket joint 
being positioned in said slot and the axis of each slot 
being oriented along the longitudinal axis of the clamp 
whereby the arms are universally mounted at their rear 
ward ends and prevented from rotating on their own axis 
by the engagement of the pin in the slot. 

6. The apparatus according to claim 1 wherein said 
supporting framework is composed of two portions 
adapted to slide toward and away from one another on a 
lateral axis, one said arm being mounted on each portion 
and a means is provided for moving the two portions of 
the frame together or apart on said axis and for locking 
the two frame portions in selected positions on said axis 
whereby the spacing between the jaws in their clamped 
position can be varied as required. 

7. The apparatus according to claim 6 wherein the 
means for changing the position of the frame portions 
comprises an adjustable retainer means for securing the 
portion of the framework in a continuous infinite number 
of positions whereby the jaws can be moved to a continu 
ous infinite number of width settings and the pressure ex 
erted by the jaws upon the object being carried can be 
adjusted as required. 

8. The apparatus according to claim 1 wherein a resil 
ient means is operatively connected between the frame 
work and the arms for biasing the arms toward an upward 
position with sufficient force to partially counterbalance 
the weight of the arms and jaws. 

9. The apparatus according to claim 1 wherein a pair 
of flanges are secured at the outside edge of each of the 
arms, pins are secured between the flanges, links extend 
from the pins laterally, the free ends of the links are con 
nected between a pair of flanges rigidly secured to the 
supporting framework and the pairs of flanges secured to 
the supporting framework are positioned slightly rear 
wardly of those connected to the arms whereby the arms 
will be free to swing upwardly and outwardly with no 
tendency for the links to bind on the pivots. 

References Cited 
UNITED STATES PATENTS 

1,807,360 5/1931 Wehr -------------- 214-650 
2,497,778 2/1950 Cado --------------- 74-469 
2,842,275 7/1958 Kughler ----------- 214-653 
3,172,693 3/1965 Hansen ------------- 294-90 
3,194,345 7/1965 Kozak -------------- 187-51 
3,263,516 8/1966 Chisholm ----------- 74. 469 
3,319,815 5/1967 Uik --------------- 214-620 

FOREIGN PATENTS 
671,332 4/1952 Great Britain. 

EVON C. BLUNK, Primary Examiner. 
H. C. HORNSBY, Assistant Examiner. 

U.S. C. X.R. 
214-620, 653 


