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OFFICE 
COMBINATION CLAMP AND ROTATING 

MECHANISM .. 

Fred Sherriff, Battle Creek, Mich, assignor to 
Clark Equipment Company, Buchanan, Mich 
a corporation of Michigan 
Application March 1, 1950, serial No. 147,004 

My invention relates to a combination clamp 
and rotating mechanism for industrial trucks of 
a character capable of clamping a load and then 
rotating the load. . . . 
The mechanism of my present invention may 

be adapted for handling a wide variety of com 
modities, but for purposes of describing a specific 
embodiment of my invention, I have chosen to 
illustrate and describe, my invention as it is em 
bodied in a mechanism for handling large diam 
eter pipe. . . . . . . ! . . . 
At the present time, when picking up sections 

of large diameter pipe, and more particularly 
Vitrified clay Sewer pipe having a bell portion 
formed adjacentitS One end, which are stacked in 
either a horizontal or a vertical position, One Sec 
tion must first be broken out manually in order 
that access may be had to it and the remaining 
Sections, in that present forms of clamping means 
"are excessively bulky and cannot be disposed 
'Within the spaces between adjacently stacked 
Sections. . . . . . . . . . . . 

It is an object of my invention to provide a 
clamping means having clamping arms of nar 
row extent. So as to enable the disposal thereof 
to engage. a load standing in a row, without 
necessitating manual breaking of the load out 
of the road. 

In the instance referred to in the handling of 
bell pipe, which may for example, comprise a 
plurality of pipes arranged. On end and adja 
cent each other in a row, the clamp arms of the 
mechanism of my invention may be disposed in the 
Spaces at opposite sides of one pipe Section and 
the pipe sections adjacent each side thereof so : 
that the one pipe Section may be removed without 
first having to dispose it manually in a positicin 
out of therOW. . . w ' 

It is a further, object of my invention to pro 
vide the aforementioned clamp arms With SWivel 
mounted clamp jaWS together With means for lo 
tating the SWivel clamp jaWSSO that a load may 
be picked up in either a vertical or horizontal 
position and deposited or stacked in either a hori 
Zontal or vertical position. 
Now in order, to acquaint those skilled in the 

art with the manner of constructing and using 
devices embodying the principles of my inven 
tion, I shall describe in connection with the ac 
companying drawings a preferred eibodiment of 
my invention.... . 

In the drawings: - - - 

Figure 1 is a perspective view of a conventional 
type of industrial truck with which my present 
invention has been embodied; 
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Figure 2 is an enlarged perspective view of the 

front portion of the truck of Figure 1 with the 
front cover plate of the clamping and rotating 
mechanism removed to show in front elevation 
hydraulic means provided for actuating the 
clamping means of my present invention; 

Figure 3 is an enlarged perspective view of the 
front portion of the truck of Figure 1 having a 
section of a pipe in clamped position between 
the clamping jaws with the side cover plate of 
one of the clamping arms removed to show in 
elevation the rotating mechanism for rotating a 
clamping jaw; s. . 

Figure 4 is a side elevational view of the clamp 
ing and rotating mechanism of my invention sup 
porting a section of pipe; - 

Figure 5 is a sectional view of a swivel clamp 
jaw taken substantially along the line 5-5 of 
Figure 1 looking in the direction indicated by 
the arrows; 

... Figure 6 is a plan view of the swivel clamp jaw, 
taken substantially along the line 6-6 in Figure 
5 looking in the direction indicated by the 
arrows; 

Figure 7 is a partial plan view of a modified 
form of rotating mechanism of my present in 
vention; and 

Figure 8 is a partial side elevational view of 
the modified form of rotating mechanism shown 
in Figure 7. . 

Referring now to Figure 1, there is shown a 
conventional industrial truck, indicated gen 
erally by the reference numerall 0, having front 
driving wheels and rear steering wheels. i2. 
A vertical mast of known construction, indicated 
generally by the reference numeral 3, comprises 
two pairs of channel-shaped vertically extend 
ing members, such as members 4-4 and 
f5-5, which are telescopically arranged and 
actuated in a known manner by conventional 
hydraulic piston and cylinder means 6. The 
masthas connection as at 7 to a suitable hy 
draulic piston and cylinder assembly for effect 
ing tilting of the mast. - 
The industrial truck to is provided with a 

steering column 8 having at its upper end a con 
ventional hand steering wheel 9 which is adapted 
to be manipulated by an operator of the truck. 
Control levers, 20a, 20th and 20c, are provided for 
the operator for controlling respectively, vertical 
movement of the mast, actuation of the rotating 
means, and actuation of the clamping means of 
my present invention. The truck is additionally 
Supplied in a conventional manner, with a mo 
tor, clutch and brake pedals, and suitable gear 
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shift controls so that the vehicle may be driven 
either forwardly or backwardly. 
Adjacent the front end of the truck is a load 

Supporting carriage of known construction, com 
prising a pair of frame members 2 and 22 ex 
tending transversely of the truck, which are 
adapted to be moved vertically upward or down 
Ward on the mast 3. 
The rotating and clamping means of my in 

Vention, indicated generally at 23, is adapted 
to be supported on the frame members 2 and 
22 of the load Supporting carriage. The ar 
rangement is such that the rotating and clamp 
ing means 23 is detachably supported on the 
load Supporting carriage, so that if desired, it 
may be removed and Other attachments Sub 
stituted therefor so that the truck may be used 
for a wide Variety of purposes. The rotating 
and clamping means 23, as shown in Figure 2, 
comprises a fixed plate member 24 which is dis 
posed centrally of the ends and in juxtaposition 
of the frame members 2 and 22 of the load sup 
porting carriage. The plate 24, as shown in 
Figure 4, is attached to the load supporting car 
riage by means of one or more hook-like brackets 
25 welded to the rear surface of the plate 24 and 
hooked over the upper frame member 2 . The 
plate 24 is additionally secured to the upper 
frame member 2 by means of one or more 
brackets 26 bolted to the rear surface of the plate 
24 and having upwardly extending flanges which 
are adapted to engage the lower edge of the up 
per frame member 21. The lower frame mem 
ber 22 forms a brace against which the lower 
portion of plate 24 may bear. This construction 
permits the rotating and clamping means of my 
invention to be easily and speedily detached to 
permit substitution of other devices on the front, 
end of truck O. 
The aforementioned plate member 24, in a 

sense defines a main frame member providing for 
the support of the clamping mechanism of my 
present invention. The clamping mechanism as 
best shown in Figure 2 preferably comprises a 
pair of Spaced apart parallel and relatively mov 
able clamp arms 27 and 28 one being disposed 
at opposite sides of the plate member 24 at 
right angles thereto. The clamp arms 27 and 28 
each comprise a horizontally extending rear 
ward portion and a forward portion extending 
angularly downwardly forwardly therefrom. 

Suitable guide means are provided for guid 
ing the movement of the clamp arms'27 and 23 
toward and away from the sides of the plate 
member 24 and such means preferably com 
prise a pair of telescopic assemblies, indicated at 
29, disposed forwardly of the plate 24, each hav 
ing a rod member 30 journalled for axial move 
ment within a sleeve member 3f. One of the 
assemblies 29 is disposed horizontally adjacent 
the upper edge of the plate 24 with the outer 
end of the rod 30 being suitably secured to the 
inner vertical side of the clamp arm 27 adjacent 
the upper rear corner portion thereof and the 
outer end of the sleeve 3 being suitably secured 
to the inner vertical side of the clamp-arm 28 
adjacent the upper rear corner portion thereof. 
The other of the assemblies 29 is disposed hori 
zontally adjacent the lower edge of plate 24 with 
the outer end of its rod 30 being suitably secured 
to the inwardly facing vertical side of the clamp 
arm 28 adjacent the lower rear corner portion 
thereof and the outer end of the sleeve member 
3 being suitably secured to the inwardly fac 
ing vertical side of the 'clamp arm 2 adjacent 
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the lower rear corner portion thereof. The tele 
Scopic assemblies 29 are guided in their length 
Wise movement by a plurality of pillow blocks 32 
which are rigidly secured in a suitable manner 
to the front of the plate member 24 one at each 
of the corners thereof. 

Suitable actuating means is provided for mov 
ing the clamp arms 27 and 29 toward and away 
from each other, and Such means preferably 
Comprises a pair of hydraulic piston and cylinder 
assemblies 33 and 34 located forwardly and cen 
trally of the plate member 24 in opposed rela 
tion, as shown in Figure 2. The closed ends of 
the cylinders 35 and 36 of the hydraulic piston 
and cylinder assemblies 33 and 34 are pivotally 
Secured to the front of the plate 24 as indicated 
at 37 and 38, respectively. The outer end of 
the piston rod 39 of the hydraulic piston and 
cylinder 33 is detachably connected in a conven 
tional manner to the inwardly facing vertical 
side of the movable clamp arm 28 adjacent the 
central rear portion thereof. The free end of 
piston rod 40 of the hydraulic piston and cylin 
der a SSembly 34 is connected in a conventional 
manner to the inwardly facing vertical side of 
the movable clamp arm 2 adjacent the lower 
rear portion thereof. A plurality of fluid lines 
60, 6, 64, 65, 66 and 67 are provided to conduct 
fluid under pressure, developed, for example, 
by means of a pump, driven by the engine of the 
truck to the hydraulic actuating assemblies 33 
and 34 to effect movement of the clamp arms 2 
and 28 toward and away from each other in a 
manner to be described in greater detail herein 
after. The sequence of operations involved in 
actuating the clamp arms 27 and 28 will also 
hereinafter be described. 
Located adjacent the outer, ends of each of the 

forwardly and downwardly projecting ends of the 
clamp arms 27 and 28 area, pair of clamp jaws 
At and 42 which are disposed laterally of the 
inner sides of the arms 27 and 28 in facing rela 
tion. 
The jaws 4 and 42 are of the same construc 

tion and they are mounted in an identical man 
ner to the arms 27 and 28, respectively, in view 
of which the following description is limited to 
jaw lif. 
Clamp jaw A is of a curved configuration 

'forning Substantially the segment of a cylinder 
SO aS to be adapted to engage'a, cylindrical load, 
and has Secured, as by Welding, to its convex 
Side, a pair of parallel spaced apart outwardly 
extending arm members 5 and 6 which have 
aligned openings 77 and 78 formed respectively 
...therein. It will be understood that the jaws (4 
and 2 may be of other configuration in that the 
shape of the jaws is dictated by the shape of 
the load to be handled. Secured, as by welding, 
to the inwardly facing side of the clamp arm 27 
is a Spacerbar:8 to which a bracket 82 is welded 
along. One edge. Secured to the bracket 582, as 
by Welding, is a hub member 33 in which abush 
ing 87 is disposed and in which, in turn, a shaft 
44 is journalled. A sprocket pinion '45 is suit 
ably keyed to the Outer end of shaft 44 and, as 
shown, lies in an opening formed in clamp arm 
2. Welded to the inwardly projecting gend of 
shaft 44 is a cup-shaped member 84 which has 
aligned openings 85 and 86 formed therein. An 
annular ring or washer 88 is provided between 
the hub member 83 and the cup-shaped member 
'84 to maintain them in spaced apart relation. 
The arm members 75 and 76 of the clamp-jaw 4. 
are positioned on Opposite sides of the cup 
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shaped member 84 with the openings TT and 78 
of the arm members 75 and 76 aligned with the 
openings 85 and 86 of the cup-shaped member 84, 
respectively. Pins 79 and 80 are disposed in each 
of the pair of openings So as to form a pivotal 
Support for the clamp jaw 4. It will be noted 
a frictional facing material 85, such as rubber, 
may be applied to the concave side of the clamp 
jaw 4. . As previously noted, the clamp jaw 42 
may be rotatably mounted to the clamp arm 28 in 
the same manner as above described in connec 
tion with clamp jaw. 4 and therefore, it is be 
lieved, a detail description of the mounting of 
clamp jaw 42 is unnecessary. 
The aforementioned rotating means for in 

parting rotary movement to the clamp jaws 4 
and 42 is located partially within the confines of 
the clamp arms 2 and 28 and partially extends 
laterally outwardly of the Sides of the arms 27 
and 28. Since the rotating mechanisms pro 
vided for each of the clamp jaWS 4 and 42 are 
identical in construction, except that they are 
disposed in reverse relation to each other, I shall 
describe in detail only the rotating mechanism 
associated with the clamp arm. 28. 
Within and adjacent the other end of the 

opening in clamp arm. 28, in which sprocket 
pinion 45 of clamp jaw 42 is disposed in a second 
sprocket gear 46 mounted on a shaft (not shown) 
which is supported adjacent its ends by an inner 
cover plate member 47 shown in Figure 2, and 
a U-shaped bracket 48 mounted, as by boltS 49, 
to the outer side of the arm. 28. A chain 50 is 
trained about the Sprocket gear 46 and the 
sprocket pinion 45 for providing a driving rela 
tion therebetWeen. 

Suitable actuating means is provided for rotat 
ing the gear 46, and such means preferably con 
prises a hydraulic piston and cylinder assembly 
5 located adjacent the outwardly facing side of 
the clamp arm 28 adjacent the rear portion 
thereof. The closed end of the cylinder 52 of 
the hydraulic piston and cylinder assembly 5 is 
pivotally secured, at 53 adjacent the rear end of 
the clamp arm. 28. The free end of piston rod 
54 of the hydraulic piston and cylinder assembly 
5 is pivotally connected by means of a yoke 
member 55 to the outer end of a crank arm 56 
which is rigidly secured, as by Welding, to an 
outwardly facing hub secured to the aforemen 
tioned gear 46. 

It will be seen that when the piston rod 54 of 
the hydraulic piston and cylinder assembly 5 
is extended from the position shown in Figure 3, 
rectilinear movement of the piston rod 54, by 
means of the crank arm 56, is translated into 
counterclockwise rotary movement of the 
sprocket gear 46. The counterclockwise rotary 
movement of the sprocket gear 46 is translated 
into counterclockwise rotary movement of the 
pinion 45, by means of the chain 50, which causes 
the shaft 44 to rotate counterclockwise, thus in 
parting counterclockwise rotary movement to the 
clamp jaw 42. When the piston rod 54 of the 
hydraulic piston and cylinder assembly 5 is re 
tracted from the position shown in Figure 3, 
rectilinear movement of the piston rod 5 is 
translated into clockwise rotation of the gear 46 
which, by means of chain 50, pinion 45 and shaft 
44, cause the clamp jaw 42 to rotate in a clock 
Wise direction. A plurality of fluid lines 69,70, 

and 72 are provided to conduct metered fluid 
under pressure from a flow divider, indicated at 
69-c, to the hydraulic actuating assemblies, one 
of which is shown at 5 in Figure 3, mounted on 

O 

5 

20 

30 

55 

60 

65 

5 

6 
the outwardly facing sides of the arms 27 and 
28 to effect synchronized rotation of the clamp 
jaws 4 and 42 in a manner to be described in 
greater detail hereinafter. 
The degrees of rotation and the Speed of rota 

tion of the clamp jaw 4 may be varied by alter 
ing the stroke of the piston rod 54 of the hydrau 
lic piston and cylinder assembly 5 and by chang 
ing the gear ratio between the gear 46 and the 
pinion 45. 
A typical illustration of the manner in which 

the aforedescribed mechanism may be utilized 
will now be described. 
The operator may, for example, position the 

truck to in front of a section of pipe lying on 
the ground with the clamp arms 2 and 28 and 
jaws 4 and 42 in the position shown in Figure 1. 
The truck is manipulated so that the clamp 
arms 27 and 28 are positioned parallel to the 
lengthwise axis of the Section of pipe. The op 
erator then spreads the clamp arms 27 and 28 
by selectively operating one of the remote con 
trol levers of the group at 20 which controls the 
selective connection of fluid lines 60 and 6 f with 
a Source of fluid under pressure developed by 
Suitable pump means carried by the truck O. 
When either line 60 or 6 is connected with the 
Source of fluid under pressure, the other is bled. 
The lines 60 and 6, as shown, extend to suitable 
terminal blocks 62 and 63, respectively. A pair 
of fluid lines 64 and 65 extend from the terminal 
block 62 to the forward ends of the cylinders 35 
and 36 of the hydraulic pistOn and cylinder aS 
Senbies 33 and 34. Another pair of fluid lines 
66 and 6 extend from the terminal block 63 to 
the closed ends of the cylinders 35 and 36 of the 
hydraulic piston and cylinder assemblies 33 and 
34. In the position of the parts shown in Figure 
2, the line 6 is under pressure and the line 6 
is under bleed so as to provide for the admission 
of fluid under pressure through the terminal 
block 63 to lines 66 and 67 so that the piston rods 
39 and 40 are disposed in extended position. 
After the clamp arms 2 and 28 have been 

spread apart, the truck O is then driven forward 
until the clamping jaws 4 and 42 are disposed 
closely adjacent to the horizontal diametrical 
axis of a pipe section intermediate of the ends 
thereof, 
In order to effect camping of the Section of 

pipe, the valve controlling the connection of 
fluid lines 60 and 6 is manipulated so that the 
line that was under pressure is now under bleed 
and the line that was inder bleed is now under 
pressure. This reversal of the pressure condi 
tions of the lines effects flow through the termi 
nal block 62 to lines 64 and 65 and establishes 
bleed of lines 66 and 6. Under these condi 
tions the piston rods 39 and 4 of the hydraulic 
piston and cylinder assemblies 33 and 34 are 
forced to a retracted position until the clamp 
jaWS 4 and 42 engage, the Sides of the section 
of pipe. 
By Selectively operating a different ever of 

the group at 29, fluid is induced into the hydrau 
lic cylinder assembly 6 forcing the telescopic 
members 5-5 of the mast 3 upward. The 
members 5-5 carry the load supporting car 
riage and clamping and rotating mechanism up 
Wardly. With it, thus raising the section of pipe 
off of the ground enabling it to be transported 
to a new location. 
NOW, When depositing a load, the procedure as 

outlined above is reversed. That is, the truck 
is positioned in front of and adjacent to the area, 
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where the section of pipe is to be: deposited. The 
hydraulic piston and cylinder, assembly i. 6 is 
suitably actuated to: lower the telescopic...mast 
inenbers 5-5 and the load Supporting car 
riage, until the lower portion of the: Section of 
pipe engages the Surface of the ground. There 
after, the clamp. arns: 2 and 28 may be re 
tracted from engagement. With the section of pipe. 
The truck may then be backed a Way. 

If the sections of pipe are picked up in a hori. 
zontal position, with the bell, portions facing the 
truck, and are required to be stacked or unloaded 
in a vertical position or a horizontal position 
With , the bell portions, facing away from the 
truck, as shown in Figure 4, the operator Only 
has to actuate the previously described rotating 
inechanism to revolve the clamp jaws and Section 
of pipe therewith. It will also be understood that 
a section of pipe inay be picked up in a vertical 
position, as shown in Figure 3, and stacked or 
unloaded in a horizontal position. With either the 
bell portion facing the truck, or . With the bell 
portion faciing away from the truck, as ShoWn in 
Figure 4. It Will be further understood that a 
Section of pipe may he picked up in a horizontal 
position. With the belortion facing away from 
the truck, as shown in Figure 4, and deposited 
Or stacked in a Vertical position, as showra in 
Figure 3, or in a horizontal position. With the bell 
portion facing the truck. 

If the operator desires to effect rotation of the 
claimp, jaws fi and A2, he selectively operates 
ever, 28b, adjacent, the driver's Seat, Which coin 
trols the selective connection of fluid lines 39A 
and SSB, with a Source of fluid under pressure de 
veloped as previously Inertioned, by Suitable 
pump ineans carried by the truck, Which fluid 
under pressure is directed to the flow divider 69C 
which accurately divides the flow into two equal 
Volumes irrespective of the fluid resistance in 
the hydraulic pistCIn and cylinder aSSemblies 

. The fluid is then directed into either pair 
of fuid lines 69 and , or 70 and 72... When 
either pair of lines. S. and , or. and 2, are 
connected With the Source of fluid under press 
Sure, the other pair is bled. The lines 7 and 7 
extend fron the aforeinentioned flow divider 69C 
to the closed ends of a pair of hydraulic pistOn 
and cylinder assemblies, one of which is indicated 
at 5 of Figure 3, Which are mounted to the out 
Wardly facing sides of the clamp arms 27 and 28 
While inses S. aid extend from the fiOW divider 
GSC to the forward ends of the cylinders. Con 
prising the last linentioned hydraulic piston and 
cylinder asserolies. 

In order to effect rotation of the camp jaWS 
if and 42 through 90° counterclockwise from the 
position shown in Figure 3, lines 69 and 2 are 
placed under bleed and lines and T. under 
pressure. The piston rod 58 of the hydraulic 
assembly 5 is pushed outward causing gear 8 
to rotate counterclock Wise. Which, in turn, rotates 
gea, G5, shaft 4 and ciamp jaw 42 counterclock-, 
Wise. It Will be understood that the correspond 
ing parts (not shown) mounted to the outer face 
of a TIn 2. Will be actuated in a Similar manner. 
If it is desired to rotate the clamp. jaWS 4 and 
2 - 90° clockwise from the position shown in 
Figure 3, the opposite lines are actuated. That 
is, lines 9 and E2 are placed under pressure while 
lines it, and i are placed under bleed condi 
tions. 
Thus, by Suitable control of the admission of 

fluid under pressure to the hydraulic actuating 
means associated With the clamp jaWS, the drive. 
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8 
may selectively dispose the clamp jaws in either a 
horizontal or vertical position, and by appropriate 
control of the hydraulic actuating means, for 
the clanping means, as described, effect, actu 
ation of the camping and rotating, mechanism 
as may be desired in handling various kinds of 
commodities: 
A inodified for of rotating mechanism is 

shown: in Figures: 7 and 8. Since the mechanism 
is symmetrical about a Vertical median plane, 
it is believed that a partial plan. View and a Side 
elevational View: : Will be sufficient for purposes 
Of the present disclosure. Prined reference null 
neirals have been eployed in these figures to 
designate those parts: which are the Sane or 
Similar to parts: forming the preferred embodi 
ment of my invention. 

Since, the rotating mechaiaism is connected to 
the clamp ja:WS in a similar nanner, I shall de 
Scribe in detail, only the coinection of the rotat 
ing mechanism With the clasp jaw it'. 

Secured to the Outsr: Vertical Surface of the 
Clarnp arm 2', as by Welding, adjacent the rear 
portion: thereof, is a Wertical backet which 
extends above, the upper; hoi'izontal edge of the 
clamp arm 2'. The bracket 8 is spaced from 
the clamp arm 27 at its upper end and provides 
a. Support; ifor. One: end of a spined shaft Gl 
extending transversely of the truck, immediately 
forward of a plaine passing through the vertical 
Support plate member 24. The spined shaft 
f is additionally supported intermediate of its 
ends by means of block naenber's 82 and 3 
Welded to the plate Chember 2. 
Mounted on the Splined shaft , between 

camp arm 2' and bracket 3, is a sprocket 
Wheel. A having an internally splined central 
opening adapted to nate with the splined shaft 

. . . A thrust bearing 5 is suitably mounted 
on the upper: edge of clamp arm 2 for nove 
ment therewith and the splined shaft is 
journalled therein. A second sprocket wheel 
is disposed coaxially of the Sprocket gear 6 
between the lattei' and the U-shaped bracket 48 
mounted to the outer side of arm 2'. The 
SprocketS 6' and 5 are adapted to be iotated 
Conjointly. A chain. S. is trained about the 
Sprockets: 64, and, f(3 for providing a driving 
relation therebetween. 

Fixedly mounted to the Splined shaft 0 in 
termediate of the ends thereof, between Sup 
port block neinbers 2, is a crank arm f. Which 
haS Connection, at its Outer end With a piston 
rod. 08. of a hydraulic piston and cylinder as 
sembly 09 pivotally anchored to a bracket (not 
Shown) carried , by the Supporting plate 24'. 
Looking, now at Figure 8, it will be observed, if 
the piston rod 08 is extended downwardly under 
the influence of fluid pressure controlled by the 
Operator. Of the tuck, the crank arm. Of Will 
be rotated clockwise. Clockwise rotation of the 
Crank arm (7 Will, cause conjoint clockwise ro 
tation of the Splined shaft, foll, sprocket wheel 
0, chain 36, Sprockets: A and 36', chain 50, 
and sprocket pinion 45, which effects clockwise 
rotation of the clamp pad: '.. It should be real 
ized that While the claimp pad li" is being rotated 
that the clamp pad: mounted to the other clamp 
arm. On the Opposite side of the truck is also being 
rotated. It Should further be: observed that since 
there is a mechanical connection between the 
rotatable clamp. pads, they are rotated in Syn 
chironism. When it is desired to rotate the clamp 
pads Counterclockwise, the operator of the truck 

is may admit fluid to... the hydraulic piston and cyl 
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inder assembly G9 causing the piston rod 08 
to be retracted upwardly. The splined shaft Of 
is held against lateral shifting by means of a 
Collar member ?o secured to the support block 
member 03. Since the splined shaft of is 
journalled in brackets carried by the clamp arms, 
the clamp arms may be moved laterally without 
Eting Synchronized rotation of the clamp 
pads. : . . . . . . . . . . . . . . 

While I have shown and described what I 
consider to be a preferred embodiment of my 
invention, it will be understood that various 
modifications and rearrangements may be made 
therein without departing from the spirit and 
Scope of my invention. . " " ' " 
I claim: . 
1. For use with an industrial truck having 

a load supporting carriage, a combination clamp 
ing and rotating mechanism comprising, a ver 
tical plate member adapted to be supported by 
Said load supporting carriage, a pair of vertical 
spaced apart parallel relatively horizontally mov 
able clamp arms at opposite sides of said plate 
member, said clamp arms having a horizontally 
extending rearward portion and an angularly 
downwardly extending forward portion, means 
for effecting relative horizontal movement of Said 
clamp arms toward and away from each other, 
a pair of clamp jaws one pivotally mounted 
about a horizontal axis at each of the forward 
ends of said clamp arms, the axes of said clamp 
jaws lying in a horizontal plane which extends 
below said rearward portions of said clamp arms 
and means on said clamp arms for rotating at 
least one of said clamp jaws about its axis. 
load supporting carriage, a combination ciamp 
ing and rotating mechanism comprising, a ver 
tical plate member adapted to be supported by 
said load supporting carriage, a pair of vertical 
spaced apart parallel relatively horizontally mov 
able clamp arms at opposite sides of said plate 
member, each of said clamp arms comprising a 
plate having an elongated opening formed there 
in, means for effecting relative horizontal move 
ment of said clamp arms toward and away from 
each other, a pair of clamp jaws one pivotally 
mounted about a horizontal axis at each of the 
forward ends of said clamp arms, a Sprocket 
pinion connected to each of said clamp jaws and 
being disposed one. Within each of said elongated 
openings in the respective clamp arms adjacent 
one end of each thereof, a sprocket gear dis 
posed one within each of said elongated open 
ings...in said, clamp arms adjacent the other end 
thereof, chain means between the respective 
sprocket pinions and sprocket gears, and means 
for rotating said sprocket gears for effecting 
rotary movement of said clamp jaws about their 
2XS. . . . . . . . 

3. For use with an industrial truck having a 
load, Supporting carriage, a combination clamp 
ing and rotating mechanism comprising, a verti 
cal plate member adapted to be supported by 
said load Supporting carriage, a pair of Vertical 
spaced apart parallel relatively horizontally mov 
able clamp arms at Opposite sides of Said plate 
member, said clamp arms each having a hori 
zontally extending rearward portion and an 
angularly downwardly extending forward por 
tion, each of Said clamp arms having an elon 
gated opening formed in the forward portion 
thereof, means for effecting relative horizontal 
movement of said clamp arms toward and away 
from each other, a pair of clamp jaws one piv; 
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otally mounted on a horizontal axis at each of 
the forward ends of said clamp arms, a sprocket 
pinion connected to each of said clamp jaws and 
being disposed one within each of said elongated 
Openings in the respective clamp arms adjacent 
One end of each thereof, a sprocket gear disposed 
one within each of said elongated openings in 
said clamp arms adjacent the other end of each 
thereof, chain means between the respective 
sprocket pinions and Sprocket gears, and means 
for rotating said sprocket gears for effecting ro 
tary movement of said clamp jaws about their 
axeS.-, -- - - 

4. For use with an industrial truck having a load supporting carriage, a combination clamp 
sing and rotating mechanism comprising, a ver 
tical plate member adapted to be supported by 
said.load supporting carriage, a pair of vertical 
spaced apart parallel relatively, horizontally 
movable.clamp arms at opposite sides of said 
plate member, said clamp arms each having a 
horizontally extending rearward portion and an 
angularly downwardly extending forward por 
tion,...each of said clamp arms having an elon 
gated opening formed in the forward portion 
thereof, means for effecting relative horizontal 
movement of said clamp arms toward and away 
from each other, a pair of clamp jaws one piv 
otally mounted about a horizontal axis at each 
of the forward ends of said clamp arms, a 
sprocket pinion connected to each of said clamp 
jaws and being disposed one within each of said 
elongated openings in the respective clamp arms 
adjacent one end of each thereof, a sprocket gear 
disposed one within each of said elongated open 
ings in said clamp arms adjacent the other end 
of each thereof, chain means between the re 
spective sprocket pinions and sprocket gears, Said 
sprocket gears, sprocket .pinions, and chain 
means being disposed within the confines of the 
vertical side surfaces of said clamp arms, and 
means for rotating said sprocket gears for effect 
ing rotary movement of said clamp jaws about 
their axes. . ... . . . . . . . . . . - - 

5. For use with an industrial truck having a 
load supporting carriage, a combination clamp 
ing and rotating mechanism comprising, a ver 
tical plate member adapted to be supported by 
said load supporting carriage, a pair of vertical 
spaced apart parallel relatively horizontally 
movable clamp. arms at opposite sides of said 
plate member, said clamp arms each having a 
horizontally extending rearward portion and an 
angularly downwardly extending forward por 
tion, each of said clamp arms having an elon 
gated opening formed, in the forward portion 
thereof, means for effecting relative horizontal 
movement of said clamp arms toward and away 
from each other, a pair of clamp jaws one piv 
otally mounted about a horizontal axis at each 
of the forward ends of said clamp arms, a 
Sprocket pinion connected to each of said clamp 
jaws and being disposed one within each of said 
elongated openings in the respective clamp arms 
adjacent one end of each thereof, a sprocket gear 
disposed one within each of said elongated open 
ings in Said clamp arms adjacent the other end 
of each thereof, chain means between the re 
Spective Sprocket pinions and sprocket gears, a 
pair of crank arms one each rigidly secured to 
the hub portions of one each of said sprocket 
gears laterally outwardly of said clamp arms, 
and means connected with the outer ends of said 
crank arms for rotating the latter for effecting 
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rotary movement of said clamp jaws about their 
aXeS. 

6. For use with an industrial truck having a 
load supporting carriage, a combination" clamp 
ing, and rotating mechanism comprising, a ver 
tical plate member adapted to be supported by 
said load supporting carriage, a pair of Vertical 
spaced apart parallel relatively movable. clamp 
arms at opposite sides of said plate member, Said 
clamp arms each having a horizontally extend 
ing, rearward portion and an angularly down 
Wardly extending forward portion, each of Said 
clamp arms having an elongated opening formed 
in the forward portion thereof, means for effect 
ing relative movement of said clamp arms toward 
and away from each other, a pair of ciamp ja:WS 
one pivotally mounted at each of the forward 
ends of said clamp arms, a Sprocket pinion con 
nected to each of said clamp jaws and being dis 
posed one within each of said elongated open 
ings in the respective clamp arras adjacent one 
end of each thereof, a sprocket gear disposed One 
within each of said elongated openings in Said 
clamp. arms adjacent the other end of each theire 
of, chain means between the respective Sprocket 
pinions and sprocket gears, a pair of crank arms 
one each rigidly secured to cne each of the hub 
portions of said sprocket gears laterally out 
wardly of said clamp arms, a pair of hydraulic 
piston and cylinder assemblies one each mounted 
adjacent one end to the outwardly facing verti 
cal side of one each of said clainparns, and the 
end of each of said hydraulic piston and cylinder 
assemblies having, connection to One each of the 
outer ends of the respective crank arms. 

7. For use with an industrial truck having a 
load supporting carriage, a combination clainping 
and rotating mechanism, a vertical plate inenber 
adapted to be supported by said load Supporting 
carriage, a pair of vertical spaced apart parallel 
relatively movable clamp arms at opposite sides 
of said plate member, said clamp arms having 
a horizontally extending rearward portion and 81. 
angularly downwardly extending forward pot 
tion, each of said clamp arms having an elon 
gated opening formed in the forward, portion 
thereof, means for effecting relative novernent of 
said clamp arms toward, and away from each 
other, a pair of brackets one each Secured to the 
inward vertical Sides of each said clamp, aris 
adjacent, and extending across. One end of each. Of 
said elongated openings in Said clamp arms, a 
first shaft journalled in One each of Said brackets 
and extending transversely of said camp arms, 
a pair of clamp' jaws. One mounted at one end of 
each of Said Shafts laterally, in Wardly. Of Said 
clamp arms, a sprocket pinion mounted on the 
other end of each of said first shafts and disposed 
One within each of said elongated openings in the 
respective camp arms at the one end of each 
thereof, a plate member provided for the inner 
Side of each of Said clanp arms for Substantially 
closing Said elongated openings therein, a l 
shaped bracket mounted to the outer SideSurfaces 
Of Said, clamp arms adjacent to and extending 
across the other end of each of said elongated 
Openings in said claiap, arms, a second pair of 
shafts one each extending transversely of said 
clamp arms and being journalled at one of the 
ends thereof in said plate members- and at their 
other ends in said U-shaped brackets, a sprocket 
gear mounted on each of Said second shafts in 
termediate of the ends thereof, and within said 
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and Sprocket gears, and ineans for rotating Said 
Sprocket gears for effecting rotary Goverinent of 
Said cap jaWS. 

8. For use with an industrial truck having a 
load Supporting carriage, a combination carrying 
and rotating aechanisin, a vertical plate ment 
bei adapted to be Supported by said ioad Szpi Cit 
ing carriage, a pair of Weitical Spaced apart air 
aile relatively in ovable clamp arms at Opposite 
sides of Said plate ine, Aber, said clap ai: Sina,V- 
ing a horizontally extending rear Ward portiCi) 
and an angularly downwardly extending for 
Ward portion, each of Said camp airns having all 
elongated opening formed in the foi Ward portion 
thereof, neans for effecting relative 'overient, 
of Said clamp airins toward and away from each 
other, a pair of rackets One each Sec. redi to tile 
inWard Veltical Sides of each. Said can air? S 
adjacent and extending across one end of each Gif 
said elongated openings in Said Ciamp anS, a. 
first shaft journalled in one ea?il of Said backetS 
and extending transversey of Said cana) anS, a. 
pair of claring jaViS One II: Gunted at One end of 
each of Said shafts laterally inwail'dy of Said 
claimi arms, a Spocket pinion isoned on the 
other end of each of Said first shafts as disposed 
One within each of said elongated openings in the 
respective camp airns at the one end of each 
thereof, a late neber provided for the inner 
side of each of Said clamp arms for Substantially 
closing Said alongated opening therein, a 
shaped bracket in Ouinted to the Outer side Sur 
faces of Said clay) arms adjacent to and ex 
tending across the other end of each of Said 
elongated openings in Said clainp arms, a second 
pair of Shafts one each extending transversely of 
Said Clar arms and being journalised at one of 
the ends thereof in Said plate members and at, 
their other ends in said J-shaped brackets, a 
Sprocket gear Enounted on each of Said second 
shafts internediate of the ends thereof and With 
in Said elongated openings in Said clamp arms, 
chain ineans between the respective sprocket, pin 
ions and Sprocket gears, a pair of crank. arms one 
each rigidly Secured to the hub portions of one 
each of Said Sprocket gears laterally Gutwardly 
of Said clamp arms inwardly of said U-shaped 
brackets, a pair of hydraulic piston and cylinder 
aSSemblies One each mounted adjacent one end 
to the outwardly facing vertical side of each of 
Said clanp arms, and the outer end of each of 
Said hydraulic piston and cylinder assemblies 
having connection to one each of the outer ends 
Of the respective crank arms. 

9. For use with an industrial truck having a 
load Supporting carriage, a combination clanp 
ing and rotating mechanism comprising, a ver 
tical plate member adapted to be supported by 
Said load Supporting carriage, a pair of vertical 
Spaced apart parallel relatively horizontally mov 
able clamp arms at opposite sides of said plate 
member, Said clamp arms each comprising a plate 
having a horizontally extending rearward portion 
and an angularly downwardly extending forward 
portion, each of Said clamp arms having an eloia 
gated opening formed in the forward portion 
thereof, means for effecting. relative horizontal 
movement of said clanap arms toward and away 
from each other, a pair of clamp jaws one pivot 
ally mounted on a horizontal axis at each of the 
forward ends of Said clamp arms, the axes of said 
clamp jaws lying in a horizontal plane which ex 
telds below Said rearward portions of said clamp 
arms, a Sprocket pinion connected to each of said 
clamp ja:WS and being disposed one within each 
of Said elongated openings in the respective Clamp 
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arms adjacent one end of each thereof, a sprocket 
gear disposed one within each of said elongated 
openings in said clamp arms adjacent the other 
end of each thereof, chain means between the re 
spective sprocket pinions and sprocket gears, 
means for rotating said sprocket gears for effect 
ing rotary movement of said clamp-jaws, and 
means having connection with said last named 
means for synchronizing rotary movement of Said 
clamp jaws about their axes. 

10. For use with an industrial truck...having a 
load supporting carriage, a combination clamp 
ing and rotating mechanism comprising, a verti 
cal plate member adapted to be supported by said 
load supporting carriage, a pair of vertical spaced 
apart; parallel relatively movable clamp arms at 
opposite sides of said plate member, said clanp 
arms each having a horizontally extending rear 
..Ward portion and an angularly downwardly ex 
tending forward portion, each of Said clamp arms 
having an elongated opening formed in the for 
ward portion thereof, means for effecting relative 
movement of said clamp arms toward and away 
from each other, a pair of clamp"jaws one pivot 
ally mounted at each of the forward ends of said 
clamp arms, a sprocket pinion connected to each 
of Said clamp jaws and being disposed one with 
in each of said elongated openings in the respec 
tive clamp arms adjacent one end of each there 
of, a sprocket gear disposed one within each of 
said elongated openings in said clamp arms ad 
jacent the other end of each thereof, chain means 
between the respective sprocket pinions and 
Sprocket gears, a pair of crank arms one each 
rigidly secured to One each of the hub portions 
of said sprocket gears laterally outwardly of Said 
clamp arms, a pair of hydraulic piston and cylin 
der assemblies one each mounted adjacent one 
end to the outwardly facing Vertical side of one 
each of said clamp arms, the end of each of Said 
hydraulic piston and cylinder assemblies having 
connection to one each of the outer ends of the 
respective crank arms, fluid hoses for conduct 
ing fluid under pressure to said hydraulic pis 
ton and cylinder assemblies, and flow divider 
means interposed in said fluid hoses for equally 
dividing the fuid under pressure between said 
pair of hydraulic piston and cylinder assemblies 
for effecting synchronized rotary movement. Of 
Said clamp ja:WS. 

11. For use with an industrial truck having a 
load supporting carriage, a combination clamp 
ing and rotating mechanism comprising, a verti 
cal plate member adapted to be supported by Sald 
load supporting carriage, a pair of Vertical Spaced 
apart parallel relatively movable claimp arms at 
opposite sides of said plate member, said clamp 
arms each having a horizontally extending rear 
ward portion and an angularly downwardly ex 
tending forward portion, each of said clamp arms 
having an elongated opening formed in the for 
ward portion thereof, means for effecting rela 
tive movement of said clamp arms toward and 
away from each other, a pair of clamp jaws one 
pivotally mounted at each of the forward ends 
of said clamp arms, a sprocket pinion connected 
to each of said clamp jaws and being disposed One 
within each of said elongated openings in the 
respective clamp arms adjacent one end of each 
thereof, a sprocket gear disposed one within each 
of said elongated openings in Said clamp arms 
adjacent the other end of each thereof, chain 
means between the respective sprocket pinions 
and sprocket gears, a splined shaft extending 
horizontally and transversely of Said vertical 
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14 
plate member forwardly thereof, a pair of first 
Sprocket wheels one each carried by said clamp 
arms, said first sprocket wheels being non-rotat 
ably mounted on said splined shaft and unre 
Strained against lengthwise movement there 
along, a pair of second-sprocket wheels one each 
mounted to each of Said, sprocket gears coaxially 
thereof, chain means...between the respective first 
and second. Sprocket. Wheels, a crank arm rigidly 
Secured to. Said splined shaft, and a hydraulic 
piston and cylinder assembly...having connection 
to the outer end of said. crank arm for effecting 
limited rotation of the latter. ... . . . . . . . . . . 
... 12. For use with an industrial truck: having a 
load. Supporting carriage, a combination, clamp 
and rotating: mechanism comprising, a vertical 
plate member adapted to be supported by said load 
Supporting carriage, a pair of Vertical spaced apart 
parallel relatively movable clainp arms at oppo 
site sides of said plate member, means for effect 
ing relative movement of said clamp arms to 
Ward and away from each other, a pair of clamp 
jaws one pivotally mounted at each of the for 
ward ends of Said clamp arms, a pair of hydraulic 
piston and cylinder assemblies one each Inounted 
to each of Said clamp arms, means between the 
outer ends of each of Said hydraulic piston and 
cylinder assemblies and the respective clamp jaws 
for effecting rotation of the latter in response 
to movement of the outer ends of said hydraulic 
piston and cylinder assemblies, fluid hoses for 
conducting fiuid under pressure to said hydraulic 
piston and cylinder assemblies, and flow divider 
means interposed in said fluid hoses for equally 
dividing the fluid under pressure between said 
pair of hydraulic piston and cylinder assemblies 
for effecting Synchronized rotary movement of 
Said clamp jaws. 

13. For use with an industrial truck having a 
load supporting carriage, a combination clamp 
and rotating mechanism comprising, a vertical 
plate member adapted to be Supported by said 
load Supporting carriage, a pair of Vertical spaced 
apart parallel relatively horizontally movable 
clamp arms at opposite sides of said plate men 
ber, means for effecting relative horizontal move 
ment of Said clamp arms toward and away from 
each other, a pair of clamp jaws one pivotally 
mounted on a horizontal axis at each of the for 
ward ends of said clamp arms, a splined shaft ex 
tending horizontally and transversely of said ver 
tical plate member forwardly thereof, means be 
tween the ends of said Splined shaft and the re 
spective clamp jaws for effecting rotation of the 
latter in response to rotary movement of the for 
mer, and means having connection with said 
splined shaft for rotating the latter and said 
clamp jaws conjointly therewith. 

14. For use with an industrial truck having a 
load supporting carriage, a combination clainping 
and rotating mechanism comprising, a vertical 
plate member adapted to be Supported by Said 
load supporting carriage, a pair of vertical Spaced 
apart parallel relatively horizontally movable 
clamp arms at opposite Sides of Said plate men 
ber, means for effecting relative horizontal move 
ment of said clamp arms toward and away from 
each other, a pair of clamp jaws one pivotally 
mounted on a horizontal axis at each of the for 
ward ends of Said clamp arms, hydraulic piston 
and cylinder assembly means mounted to one of 
said clamp arms, means between the outer end 
of said hydraulic piston and cylinder assembly 
means and respective clamp jaw for effecting ro 
tation of the latter in response to movement of 
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the outer end of said hydraulic piston, and cylin 
der assembly means, and said means being dis 
posed within the confines of Said clamp arm. 

15. The combination clamping and rotating 
mechanisin of claimi4 wherein Said means COin 
prises, a sprocket pinion connected to said clainp 
jaw, a sprocket gear rotatably mounted to said 
clamp arm, chain means between said sprocket 
gear and said Sprocket pinion, and a crank artin 
secured to said Sprocket gear and having conneC 
tion at its outer end, with the outer end of Said 
hydraulic piston and cylinder assembly means. ." 

16. For use With an industrial truck having a 
load Supporting carriage, a combination clamping 
and rotating mechanism comprising; a Vertical 
plate member adapted to be Supported by Said 
load supporting carriage, a pair of vertical Spaced 
apart parallei relatively horizontally Inovable 
clamp arms at opposite Sides of Said plate nem 
ber, one of said clamp arms comprising a plate 
having an elongated opening formed therein, 
means for effecting relative horizontal movement 
of said clamp arms toward and away from each 
other, a pair of clamp jaws one pivotally mounted 
about a horizontal axis at each of the forward 
ends of said clamp arms, a sprocket pinion'Con 
nected to one of said clamp jaws and being dis 
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posed. Within Said elongated opening in the re 
spective clarinp arm adjacent. One end thereof, a. 
Sprocket gear disposed within said elongated 
opening in Said clamp arm adjacent the other end 
thereof, chain means between said sprocket pin 
ion and Sprocket gear, and means for rotating 
said sprocket gear for effecting rotary movement 
of Said clamp jaW, about its axis. 

FRED SHERRIFF. 

References Cited in the file of this patent 
UNITED STATES PATENTS: 

Number Nane Date 
1,490,664 Eidmann ---------- Apr. 15, 1924 
1,884,861 Rende ------------ Oct. 25, 1932 
2,004,349 Schwab ------------ June 11, 1935 
2,099,998 Berg -------------- Nov. 23, 1937 
2,368,122 Dunham ---------- Jan. 30, 1945 
2,390,293 Colson ------------- Dec. 4, 1945 
2,403,356. Francis ------------ July 2, 1946 
2,413,661 Stokes ------------ Dec. 31, 1946 
2,469,321 Wood -------------- May 3, 1949 
2,475,367 Avery -------------- July 5, 1949 
2,497,118 Ferrario et al. --- Feb. 14, 1950 
2,509,023 Wogel et al... ------- May-23, 1950 
2,536,151 Backofen et al. ------ Jan. 2, 1951 


