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My invention relates generally. (0 industrial
trucks and, more specifically, is directed to a mast
construction for industrial trucks.

Present mast constructions for use with indus-
trial trucks generally comprise a pair of vertical-
1y extending telescopic assemblies, each compris-
ing a pair of telescopic ¢-shaped. channel mem-
bers, one of which is adapted to be mounted in
fixed relation on the main frame of the industrial
truck and the other of which is movable relative
to the one channel member. The movable chan-
nel members are connected at their upper ends
by a crosshead which carries a pair of sprocket
gears. Disposed between the pair of telescopic
assemblies is a vertically extending hydraulie
piston and cylinder assembly which is fixed at ivs
lower end to the main frame of ‘the fruck and
at its upper end is fixed to the crosshead for
effecting movement of the latter and the movable
channel. members. Guided for vertical move-
ment in the movable ‘channel members - is a load
supporting carriage to which ‘the one ends of a
pair of chains are fixed. The chains are trained
‘over the sprocket gears and are fixed at their
other ends to the fixed channel members.  Ver-
tical movement of the crosshead and movable
channriel members, through the chains, effects a
corresponding vertical movement of the load sup-
porting carriage. While this mast construction
has proven satisfactory from a mechanical op-
eration standpoint, it has proven guite unsatis-
factory from a safety standpoint. That is, since
the hydraulic piston and cylinder assembly for
“effecting movement of the load supporting car~
riage is disposed between the pair of telescopic
“assemblies, it is directly in front of and in line
with the operator of the industrial truck, thus
partially obscuring his vision and producing a
blind spot. This is.not only hazardous, but also
decreases the speed with which the truck can be
maneuvered, since the operator must operaie the
truck cautiously due to the blind spot directly
in front of him. I :

It is an object of my present invention to pro-
vide & mast construction for use with an indus-
trial truck which will not obscure the operator’s
vision directly in front of the truck.

In the preferred embodiment of my present
invention, I contemplate the provision of a for-
ward pair of vertically extending piston and cyl-
‘inder assemblies in which the pistons are adapt-
ed to be mounted in fixed relation, with respect to
the main frame of the truck, and in which the
cylinders are movable relative to the pistons. I
further contemplate the provision of a rear pair
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of vertically extending piston and c¢ylinder as- -

semblies in which the cylinders are adapted to
be mounted in.-fixed relation to the main frame
of :the truck and in which. the pistons are mov-
able telative to the ¢ylinders. "A. erosshead 'is

60

provided for connecting the upper ends of. the

cylinders of the forward pair of piston and cyl-
inder assemblies and the upper ends of the piston
rods of the pistons of the rear pair of piston and
cylinder assemblies.” The erosshead is adapted to
carry a pair of sprocket gears. A load support-
ing carriage is slidably mounted on the cylinders
of the forward pair of piston and cylinder as-
semblies and a pair of chains are fixed at their
one ends to the load supporting carriage. The
chains are trained over the sprocket gears and
are fixed at their other ends to the cylinders of
the rear pair of piston and cylinder assemblies.
When fluid is admitted to the cylinders of the
front and rear piston and cylinder assemblies,
the erosshead is raised which, through the chains,
causes upward movement of the load supporting
carriage. ‘The load supporting ‘carriage is low-
ered by bleeding the fluid from the cylinders of

‘the front and. rear piston and -cylinder assem-

blies. It will be apparent, from the above de-
scription, that I have provided a mast construec-
tion for use with an industrial truck which will
not obscure the operator’s vision directly in front
of ‘the truck, since I have eliminated the con-
ventional centrally: located vertically extending
hydraulic piston and cylinder assembly.

While I have described the mast construction
as comprising four piston and cylinder assem-
blies, it will be understood that either a greater
or lesser number may be employed, depending on
the load carrying capacity of the mast desired.
I .a,lso do not wish to be limited to fluid actuated
piston- and cylindler assemblies, 'as obviously
other forms of prime movers may be used as
long as they are disposed ‘within the confines of
each piston and cylinder assembly:

Now, in order to acquaint those skilled in the
art with the manner of construecting and using
the devices of my présent invention, T shall de-
scribe in: connection with the accompanying
(ti.rawings‘a preferred embodiment of my inven-

ion,

In the drawings:

Figure 1 is'a side elevational view of an in-
dustrial truck incorporating the mast construe-
tion of my present invention; :

Figure 2 is a plan view of the industrial truck
and mast construction shown in Figure 1;

Figure 3 is a side elevational view of the mast
construction of Figure 1 in a retracted position;

Figure 4 is a rear elevational view of the mast
construction of Figure 3 in an intermediate ex-
tended position; and

Figure 5 is a side elevational view of a portion
of the mast construction of Figure 3 in an inter-
mediate extended position. ‘

Referring now to the drawings, there is shown
an industrial truck, indicated generally by the ref-
erence numeral 10, which comprises a horizontally
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extending U-shaped main frame {{. The main
frame |1 provides support for a prime mover or
engine 12, which is preferably of the internal
combustion type, having a radiator 13 and a
clutch housing t4. Connected to the clutéh hous-
ing 14 is a combination hydraulic pump and mo-
tor unit 15, preferably of the compound type, hav-
ing three stages of delivery of fluid under pres-
sure which may be controlled through' ahy suit-
able valve mechanism in conjunction with ‘the
throttle control of the engine 12.

The pump and motor unit 15 is adapted to-have -

ouflet lines 16 and 17 leading therefrom: to’ fluid
operated motors 18 and (8, respectively, ' these
- fluid motors being so arranged that fluid under
bressure will operate to impait rotary movement
to the pinion shafts 20, extending outwardly
therefrom. The pinion shafts 20 project into
‘drive housings 21, suitably mourited on the frame
I'f of the truck 10, which drive housings 21 sup-
port wheel spindles 22. Mounted on the wheel
spindles 22, on the 6tuthoard side of the drive hous-
Ings 21, are drive whééls 23 and 24. Pinions 25
are secured to the outer ends of the pinion shafts
20 and are disposed in meshing engagement with
béveled ring gears 26 mounted on the spindles 22
and are adapled to impart rotary movement to

. the drive wheels 23 and 24.

The main frame (I of the industrial truck 10
‘also Pprovides support for a conventional steering
‘column 27 having a hand steering wheel 28
mounted adjacent the upper end thereof. -Dis~
posed closely adjacent the steering column 27 is a
driver’s seat 29. Suitable control levers 8, illus-
trated diagrammatically in Figure 2, are disposed
closély adjacent the driver’s seat 29.

- The steering column 27 has suitable connection
%o control means which is adapted to selectively
‘admit fluid to either of the fluid motors 18 or {9,
individually or conjointly, in the same or in op-
bosite directions for varying the torque delivered
to the drive wheels 23 and 24. A caster wheel
assembly, indicated generally by the reference
numeral 30, is suitably mounted to the main frame

11, adjacent the rear end thereof. Since the drive -

means and control means form no part of my
* present invention, it is believed that the brief de-
scription will be sufficient for the purposes of the
présent application. ' . '

I shall ' now desecribé a preferred form of mast
‘construction of My present inhvention.

Referring to Figiires 3, 4, and 5, there is shown
‘a frame member 31 which is adapted to be mount-
ed to the main frame Il of the industrial fruck
10, transversely thereof, by spaced brackets 3ia.
Rigidly mounted to the frame member 31, ad-
jacent each’side théreof, aré a pair of vertically
extending tubular cylinders 32 in which are slid-
ably mounted pistons 33 and pistoh rods 33¢. The
forwardly projecting leg 315 of the frame mémber
‘31 "is "adapted to support, adjacent each side
thereof, immediately forward of cylinders 32, a
‘pair of vertically extéending piston rods 34, hav-
ing pistons 34e, about which are slidably mounted
‘vertically extending tubular eylinders 35.

The upper ends of the piston rods 33¢ and cyl-
inders 35 are interconnected by means of a hori-
zontal crosshead 36, which provides support for
a pair of horizontally spaced rotatable sprocket
-gear members-31. : )

- - Aload supporting carriage; indicated ‘generglly
at 38, is provided, having spaced vertically ex-
tending tubular portions 38a slidably mounted on
the cylinders 35. - Suitable chains -39 are trained
over the -sprocket gears -37 and have connection
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adjacent their one ends to the load supporting
carriage 38 and at their other ends to.a cross
member 40, suitably mounted between the cylin-
ders 32. '

The frame member 31 has suitable fluid pas-
sageways 3lc formed therein, which communicate
with the interior of the cylinders 32 and, through
central openings 34b formed in the piston rods
34, with the interior of the cylinders 35. The
fluid passageways 31c¢ in the frame member 3i
are adapted to be selectively placed in communi-

-cation with a .source of fluid under pressure

through a hose line 41,

 The mast construction of my present invention
is shown in its normal retracted position in Fig-
ure 3. When the operator of the truck 10 de-

‘sires to raise the load supporting carriage 38; he

need only operate the suitable control lever at 9
which selectively admits fluid under pressure
through hose line 4 to the fuid bassageways 3le
formed in the frame member 3. From the pas-
sageways 3lc fluid is transmitted to the cylinders

. 32 forcing the pistons 33, together with piston rods
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33a, upwardly, and simultaneously fluid is trans-
mitted through the central openings 34b formed

“in the piston rods 34 to the upper end of the cyl-

inders 35, reacting on the piston 34a, forcing cyl-
inders 35 upwardly. Upward movement of the
piston rods 33 and cylinders 35 causes upward
movement of the crossheads 36, together with the
sprocket. gears 31, rotatably mounted thereon.
Since the chains 39 are fixed at their one ends
to the cross-member 40, the other ends, which
are connected to the load supporting carriage 38,
are urged upwardly thereby causing the load sup-
porting carriage 38 to slide upwardly on the cyl-
inders 35. The mast construction is shown in an .
intermediate extended position in Figure 4. The
load supporting carriage 38 may be lowered by
bleeding the fluid from the fuid passageways 3ic
in the frame member 8{. From the foregoing de-
scription, it will be seen that I have provided a
mast construction which will not obscure the
operator’s vision in front of the truck.

As shown in Pigures 1 and 2, the load support-
ing carriage 38 comprises a pair of vertically
spaced transversely extending fraime members 42
and 43. Pivotally mounted to the upper trans-
verse frame member 42, about a horizontal axis
42a, is a vertically extending load engaging rack
44, which rack 44 is adapted to be pivoted about
its horizontal mourting by means of a centrally
located hydraulic piston and eylinder assembly,
indicated generally by the reference numeral 45,
which comprises a ¢ylinder 46 pivotally mounted
to the frame member 3{ and a piston rod 41,
pivotally mounted to the lower end of the load
engaging rack 44,

By selectively operating one of the control
levers at 8, fluid under pressure may be admitted
to the cylinder 46 of the hydraulic piston and
cylinder assembly 45, through fluid lines 60,
thereby causing the piston rod 47 to be extended,
which, in turn, effeets outward movement of the
lower end of the load engaging rack 44, causing
the latter to pivot about the connection 42a.
Upon release of pressure from the cylinder 46,
the piston rod 47 is adapted to return to its
normal position, as shown in Figure 1, thereby
disposing the load engaging rack 44 in a sub-
stantially vertical position. - When the load en-
gaging rack-44 is in its normal position, the lower
portion thereof is adapted to abut-against the
lower transverse frame member 43 of the load
supporting carriage 38. - - - ’ :
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‘Secured to the lower edge of the load engaging
rack 44 are a pair of horizontally spaced fork
housings 48 which  extend lengthwise" of the
truck 10.. Disposed within the fork housings 48
are a pair of fork frames 49 which are adapted
to be extended and retracted relative to: the
fork housings 48 by means of ‘a pair of hydraulic
piston and . cylinder assemblies, indicated  gen-
erally by the reference numeral 43, which each
comprise cylinders 59 suitably mounted to the
fork housings. 48 and piston rods 51 pivotally
mounted to laterally extending link members 61
secured to the fork frames 49.  Upon actuation
of the suitable control lever of the group: at 9,
fluid under pressure is adapted to be admitted,
through fluid lines 62, to-the closed ends of the
cylinders 56 of the hydraulic piston and cylinder
assemblies 49. Admission of fluid to the cylin-
ders 50 extends the piston rod 5i rearwardly,
thereby causing the fork frames 49 to be retracted
inwardly toward the industrial truck 10, relative
to the fork housings 48, to the dotted line posi-
tion -shown in- Figure 2. Upon admission of
fluid under pressure to the opposite ends of the
eylinders 59, the piston rods 51 are caused tc be
retracted inwardly of the cylinders 50, thereby
causing the fork frames 49 to be extended away
from the industrial truck 10, relative to the fork
housings 48, to the sohd line position shown in
Pigure 2.

While I have described a spemﬁc form of load
engaging rack -and retractable load engaging
forks, it will be understood that various other
load engaging devices may be secured to the load
supporting carriage 38.

While T have shown and described what I be-
lieve to be a preferred embodiment of my pres-
ent invention, it will be understood that various
modifications and rearrangements may he made
therein without departing from the spirit and
scope of my present invention..

I claim:

1. For use with an industrial truck® having
a main frame, a mast construction comprising,
a pair of vertically extending telescopic assem-
blies' each comprising a pair of telescopic ele-
ments one of which is adapted to: be mounted
in. fixed relation on said main frame, and the
other of which is movable relative to said one
element, means for extending said pair of mov-
able elements being disposed within the confines
of each telescopic assembly, a load supporting
carriage guided for movement solely on one ele-
ment of each of said telescopic assemblies, and
means between said telescopic assemblies and
said load supporting carriage for effecting up-
ward.movement of the latter when said movable
elements are extended.

9. For use with an industrial truck having a
main frame, a mast construction comprising, a
pair of fluid actuated assemblies each compris-
ing piston and cylinder elements having their
lengthwise axes extending - substantially ver-
tically, one of said elements being adapted to be
mounted in fixed relation on said main frame,
and the other element being movable relative
to said one element, a load supporting carriage
guided for movement on one element of each
pair of said fluid actuated assembiies, and means
between said fAuid actuated assemblies and said
load supporting carriage for effecting upward
movement of the latter when sald movable ele-
ments are extended.

3. For use with an industrial -truck having
a main frame, a mast construction comprising,
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& pair of fluid actuated assemblies ‘each. com-
prising piston and eylinder elements having their
lengthwise axes extending substantially = ver-
tically, one of said elements being adapted to be
mounted in fixed relation on said main frame,
and the other element being movable relative
to said one element, a load supporting carriage
guided for movement on. said pair of movable
clements, and means between said fluid actu-
ated assemblies and said load supporting car-
riage for effecting upward movement of the lat-
ter when said movable elements are extended.

4. Por use with an industrial truck having a
main frame, a mast construction cormprising, a
pair of fluid actuated assemblies each compris-
ing piston and cylinder elements having their
lengthwise: axes .extending  substantially - ver-
tically, one of said elements being adapted to be
mounted in fixed relation on said main frame,
and the other element being movable relative
to said one .element, a load supporting carriage
guided for movement on said pair of movable
elements, and means between said movable ele-
ments and said load supporting carriage for ef-
fecting upward movement of the latter when said
movable elements  are extended.

5. For use with an industrial truck having a
main frame, a mast construction comprising,
a. pair of fluid actuated assemblies each compris~
ing piston and cylinder elements having their
lengthwise. axes extending . substantially - ver-
tically, one of said elements being adaptedito be
mounted in fixed relation on said main frame,
and the other element being movable relative to
said one element, a load supporting carriage
guided for movement on said pair of movable
elements, a horizontal crosshead connecting the
upper ends of said movable elements, and means
carried by said crosshead for effecting upward
movement. of said load supporting carriage when
said movable elements are extended.

6. For use with an industrial truck having
a main frame, a mast construction comprising,
a pair of fluid actuated assemblies each com-
prising piston and cylinder elements having their
lengthwise axes extending substantially vertical- -
ly, ‘one of said elements being adapted to be
mounted in fixed relation on said main frame, and
the other element being movable relative to said
oné element, a load supporting carriage guided
for movement on said pair of movable elements,
a horizontal crosshead connecting the upper ends
of said movable elements, a sprocket gear carried
by said crosshead, a chain trained over said
sprocket gear and being fixedly mounted at :its
one end and mounted at its other end to said
load supporting. carriage.

7. For use with an industrial truck having a
main frame, a mast construction comprising, a
pair of fluid actuated assemblies each compris=~
ing piston and cylinder elements having their
lengthwise axes extending substantially vertical-
ly and in which said piston element is adapted to
be mounted in fixed relation on said main frame
and said cylinder element is movable relative
to said piston element, fluid passageways formed
in said piston elements and opening into said
cylinder elements, said passageways being adapt-
ed to be placed in communication with g source
of fluid under pressure for effecting movement of
said eylinder elements relative to said piston ele-
ments, a load supporting carriage guided for
movement on said pair of cylinder elements, and
means carried by said cylinder elements and
having connection with said load supporting
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means for effecting upward movement of the lat-
ter when said cylinder elements are extended.

8. For use with an industrial truck having a
main frame, a mast construction comprising, s
first pair of vertically extending telescopic as-
semblies each comprising a pair of telescopic ele-
ments one of which is adapted to be mounted in
fixed relation on said main frame, and the other
of which is movable relative to said one element;
a second pair of telescopic elements one disposed
rearwardly of each of said first pair of telescopic
assemblies, each of said second pair of telescopic

- assemblies -.comprising a pair-of telescopic ele-
ments one of which is adapted to be mounted in
fixed relation on said main frame, and the oth-
er of which is movable relative to said one ele-
ment; means for extending said movable ele-
ments of said first and second pair of telescopic
assemblies being disposed within the confines of
each telescopic assembly, a load supporting car-
riage guided for movement on one element of
each of said first pair of telescopic assemblies, and
means between said telescopic assemblies and
said load supporting carriage for effecting up-
ward movement of the latter when said movable
elements of said first and second pair of tele-
scopic ‘assemblies are extended.

9. For use with an industrial truck having a
main frame, a mast construction comprising, a
first pair of fluid actuated assemblies each com-
prising piston and cylinder elements having their
lengthwise axes extending substantially vertical-

* 1y and in which one of said elements is adapted
to be mounted in fixed relation on said main
frame, and the other element of which is mova-
ble relative to said one element; a second pair
of fluid actuated assemblies one disposed rear-
wardly -of each of said first pair of fluid actuated
assemblies, each of said fluid actuated assem-
blies comprising. piston and -cylinder elements
having their lengthwise axes extending substan-
tially vertically and in which one of said -ele-
ments is adapted to be mounted in fixed rela-
tion on said main frame, and the other element
of which is movable relative to said one element;

a load supporting carriage guided for movement
on one element of each of said first pair of fiuid
actuated assemblies, and means between said
fluid actuated assemblies and said load support-

ing carriage for effecting upward movement of 3

the latter when said movable elements are ex-
tended.

10.. For use with an industrial truck having a
main frame, a mast construction comprising, g

first pair of fluid actuated. assemblies each com-
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prising piston and cylinder elements having their =

lengthwise axes extending substantially vertical-
ly and in. which said piston element is adapted
to. be mounted in fixed relation on said main
frame and said cylinder element is movable rela-
tive o said piston element; a second pair of fluid
actuated assemblies one disposed rearwardly of
each of said first pair of fluid actuated assemblies,
each of said fluid actuated assemblies comprising
piston and cylinder elements having their length-

80

wise axes extending substantially vertically and

in which said cylinder element is adapted to be
mounted in fixed relation on said main frame
and said piston element is movable relative to
said cylinder element; a load supporting car-
riage guided for movement on said cylinder ele-
ments of said first pair of fluid actuated assem-
blies, and means carried by said cylinder ele-

70

8 .
ments of said first pair of fluid actuated assém-
blies and having connection with said load sup=~
porting means for effecting. upward movement
of the latter when said eylinder elements of said
first pair of fluid actuated assemblies and said
piston elements of said second pair of fluid
actuated assemblies are extended.

11. For use with an industrial truck having a
main frame, a mast construction comprising, a
first pair of fluid actuated assemblies each com-
prising piston and eylinder elements having their
lengthwise axes extending substantially vertically
and -in which said piston element is adapted to
be mounted in fixed relation on said main frame
and said cylinder element is movable. relative to
said piston element; a second pair of fluid actu-
ated assemblies one disposed rearwardly of each
of said first pair of fluid actuated assemblies,
each of said fluid actuated assemblies comprising
piston and cylinder elements having their length-
wise axes extending substantially vertically and
in which said cylinder element is adapted to be
mounted in fixed relation on said main frame
and said piston element is movable relative to said
cylinder element; a load supporting carriage
guided for movement on said cylinder elements
of said first pair of fluid actuated assemblies, a
horizontal crosshead connecting the upper ends
of said cylinder elements of said first pair of
fluid actuated assemblies and said piston ele-
ments of said second pair of fiuid actuated as-
semblies, and means carried by said crosshead
for effecting upward movement of said load sup~
porting carriage when said cylinder elements of
said first pair of fluid actuated assemblies and
said piston elements of said second pair of fluid
actuated assembliés are extended.

12. For use with an industria]l truck having a
main frame, a mast construction comprising, a

frst pair of fluid actuated assemblies each com-

priging piston and cylinder elements having their
lengthwise axes extending substantially vertically
and in which said piston element is adapted to
be mounted in fixed relation on said main frame

> and said cylinder element is movable relative to

sald piston element; & second pair of fluid actiu-
ated assemblies cne disposed rearwardly of each
of said first pair of fluid actuated assemblies, each
of said fluid actuated assemblies comprising pis-
ton and cylinder elements having their length-
wise axes extending substantially vertically and
in which said eylinder element is adapted to be
mounted in fixed relation on said main frame
and said piston . element is movable relative to
said cylinder element; a, load supporting carriage
guided for movement on said cylinder elements
of said first pair of fuid actuated assemblies, a
horizonta] crosshead counecting the upper ends
of said eylinder elements of said first pair of fluid

-actuated assemblies and said piston elements of

said second pair of fluig actuated assemblies, a
sprocket gear carried by said crosshead, and a
chain trained over said sprocket gear and being
fixed at its one end to said cylinder elements of
said second pair of Auig actuated assemblies and
at its other end to said Iocad supporting carriage.
GEORGE L. TURNER.
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