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TED STATES PATENT 

2,581,791 

OFFICE 
2,581,791. 

NDUSTRAL LIFTRUCK., 

Wilbert M. Gilman, Wellesley Hills, Massass 
signor, to Lewis-Shepard Company, Water 
town, Mass., a corporation, of Massachusetts 
Application June 18, 1949, Serial No:100,018: . 

13. Claims. (CI. 187-9) 
- . . . . . 

TSirvention relates to improvements in lift, 
tricks: usable for; high-stacking; loading of... 
freight: cars; and like purposes and in which, for. 
convenience...in loading; the load-carrier is: CuS 
tomarily provided with: a pair of forwardly pro-, . 
jecting forks so; that when the load-carrier is . 
in its lowermost sor loading position; the forks: 
willibe:Substantially, atifioor. level: and can be: . 
showed under:the load like a Scoop: to pickit up., 
More particularly, 
areba Sedkonia, type of struck of the general chairs 
acteritaforesaidland: Sometimes refered to as the: 
"full-free: lift type; wherein the truck body is... 
provided at its front end; with a mast, having a 
vertically extendible portionitos increase...its ef. 
fectiyeglength and:wherein hydraulically-opera . 
ated means: are:employed to raise the load-car 
rier from the bottom-to, the top of the extendible. 
portion of the mast; and then, with: the loads. 
carrier. Supported; and held at the: top-of-the-ex - 20 
tendible portion, raise the extendible portion to. 
its supper or extended position: on the mast. 
In therspecific type of truck just-referred to, e. 

it is desirable that the hydraulic pressure lines 

the present improvementS. O. 

5 

2. 
liness-9-of-Fig. 4; Fig. 10-issa transverse.sec.-- 
tion the plane of which is indicated by: the line. 
0-0, of Fig. 9; and Fig.11 is a view.indicatings. 

diagrammatically the hydraulic pressure. line, ... 
control valve...and the relation of that valve-to 
the reservoir, pump and rams. 

In the present embodiment of the...invention. 
Showa in the drawings the mast comprises...two. 
frames: one-of-which telescopes, within the other... 
and both:of which are:disposed in a plane trans 
verse of the; truck...body:20; the outer...one. 2 isof. 
these frames constitutes the main portion of the ; ; 
mastrandris attached to the forward end of...the. 
truck body, while the other, Or, inner frames. 22. . 
is-connected to the Outer-frame-SO as to..be. Verti 
cally; extendible thereon and; thuss may be res. 
ferred to as: the extendible portion-or simply the -, 
extension of the mast. ... The upright members of. 
both; these frames are preferably... channel-irons. 
as shown; and guide rollers 23; carried by eithers. 
frame and having bearing contact with the other, 
provide means...nott Only for keeping the frames. 
in-operative: contacts while the inner, moves...on 
the outer, but also. for reducing...friction...caused. 

employed in the lifting mechanism shall not re-2s by their relative-movement. 
quires the: inclusion of flexible hose coalections, : 
since: the iconstantiflexing of Suchhose incidental. 
to its;Se: in these trucks, and the Wear and tear. 
thereonarapidly leadsto, itSideterioration; if not 
to actual rulpture thereef, and thus,Substantially 
increases the expense-of-servicing the trucks;...and. 
the principals: object; of the present in Vention is: 
Soto-organize the-lifting mechanism as, to elimis. 
nate the need for any flexible,hose. Whatever; 

In the accompanying drawings, Fig.1.is a pers 
Spective view. of a lift-truck in which the inven 
tion has been incorporated, the mast on the for . 
waldend of the truck-body being shown in its 
collapsed position;...Fig. 2 is, a rear elevation of . 

The-load-carrier. 24; desirably, of the type have. 
ing forks.25 projecting, forwardly from its lower, 
edge SOthat when it is: in its lowermost, or load-. 
ing position, these forks will beat-floor-level for... 
convenience...in a loading, traverses the inner. 
frame 22, similar-guide rollers, 26-being provided. 
on that frame for, bearing contact on their cars, 
rier, or vice versal to:guide, the: carrier as it: , 
moves. On Said-frame and to reduce the fiction...: 
of their relative movement. 
To raise the carrier-along...the inner frame-or. 

extendible sportion 22 of the...mast in order .tor, 
lift it from its loading position...to.itS. upper post. 
sition on that frame, a hydraulic ram is employed. 

the mast, which is shown in its fully extended one-member...of which is fastened to the inner position...and. On a slightly larger Scale than, that 
of Fig.1; Fig. 3 is a side. elevation of the mast. 
also: shown in its fully extended position; Fig. 4. 
is a view similar to that of Fig.2 but with the 
mast shown in its collapsed position and with 
the load-carrier, raised thereon; Fig. 5 is a side 
elevation, corresponding to .the-rear...elevation of . 
Fig. 4; Fig. 6 is a side elevation similar. to that. 
of...Fig. 5, except that the loadscarrier is shown in 
its lowermost or loading position: Figs. and 8 - 50. 
are detail Sections, the planes of these Sections. 
being indicated respectively by the lines. --' 
and-8-8-of-Fig. 2;. Fig. 9 is a central vertica. 
Section...through the mast, on a still larger. Scale, . 

frame-or-mast extension 22 and its other-iment: 
be:... operatively, connected to... the is carrier. As . 
shown in the present embodiment of the inven 
tion, it is the cylinder 27 of said ram that.is fas 
tened to...thezinner.frame, or mast extension. 22, 
and the plunger. 28 thereof... that is connected to. 
the carrier; and as here.shown, the connection. 
to the carrier, comprises a pair of pulleys or.idler. 
wheels.29...carried by the upper end of the plunger. 
28...and a pair of cables: or chains 39 passing...re 
spectively over, the pulleys or idler...wheels, one. 
end of each of said. cables, or chains being. at 
tached at 3 to the inner frame or mast extension 
22 and the other-end thereof. secured.at. 32 to . 

the plane of this. Section being indicated by the 53, the carrier. 
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The Outer frame or main portion 2 of the mast 
also has a ram, or preferably as shown in the 
present drawings, a pair of rams which are dis 
posed symmetrically in the same transverse plane 
aforesaid, one on each side of the ram 27. One 
member of each ram of that Said pair is fas 
tened to the outer frame or main portion 2 of 
the mast and the other or movable member is 
disposed in such operative relation to the inner 
frame or mast extension 22 that it operates 
directly upon the latter and causes the latter to 
move concurrently with and at the same speed 
as Said movable member. One Way of bringing 
this about is to support the inner frame directly 
On Said movable member or members as by at 
taching a croSS-piece 33 to the upper end of 
the inner frame or mast extension 22 and secur 
ing the upper ends of the two movable members 

O 

15 

of said pair of rams directly to said cross-piece. 
As shown in the drawings, the members of said 
pair of rams which are secured to said cross 
piece in the present embodiment of the inven 
tion are the plungers 34 and 34, their other 
members, namely, their cylinders 35 and 35’ being 
fastened to the outer frame or main portion 2 
of the mast. Where a pair of rams, such as 35 
and 35", mounted on the outer frame or main 
portion 2 of the mast are used in lieu of a single 
ram so mounted, the hydraulic system may be 
referred to as a three-ram system to distinguish 
from a two-ram System which would be the case 
if a single ram replaced the pair 35 and 35' 
aforesaid. And for a purpose which will appear 
hereinafter in describing the operating sequence 
of the respective rams while lifting the carrier : 
and inner frame, the sum of the cross-section 
areas of the pistons of the pair of rams 35, 35' 
(or if a. single ran be substituted therefor, the 
CrOSS-Sfction area of its piston) should be less 
than the cross-section area of the piston of ram 
27, and preferably substantially equal to one-half 
the cross-section area of the piston of ram 27. 

20 

30 
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Irrespective of whether the invention be em 
bodied in a two-ram system or in a three-ram 
system, the cylinders of all the rams in the system 
are included in and constitute a part of the hy 
draulic pressure line having means, such as a 

45 

pump 36, at one end of said line, to cause fluid 
to flow from a reservoir 37 on the truck body to 
the ram, or pair of rams as the case may be, 
mounted on the outer frame 2 and thence to the 
ram 27 carried by the inner frame 22, said ram 

50. 

27 thus constituting the other end of the pressure 
line. 
to control the flow of the fluid aforesaid, are 
installed in a pipe-connection 39 leading, as 

The pump and means, such as a valve 38 
55. 

shown in the present embodiment of the -in 
vention, from the reservoir to the respective cyl 
inders of the pair of rams 35 and 35’. 
In accordance with the present invention, the 

plungers 34 and 34’ of said pair of rams are 
hollow and their interior spaces communicate 
with their respective cylinders on the one hand 
and on the other hand with the cylinder of the 
ram 27 carried by the inner frame 22, for which 
purpose a pipe-connection 40, 40' is provided. 
Thus, the Said pressure line, as here shown, com 
prises that part of the pipe-connection 39 which 
extends from the discharge end of the pump to 
the rams 35, 35, the cylinders of these rams, 
the hollow plungers 34, 34’ of these rams, the 

80 

65 

O 

pipe-connection 40, 40, and the cylinder of the 
ram 2. With the pressure line thus constituted, 
the hydraulic connection between the pair of 
rams 35, 35' and the ram 27, that is, the pipe 

4. 
connection 40, 40', may be a rigid connection 
notwithstanding that the ram 27 must be capable 
of movement relative to said pair of rams; and 
this is of considerable advantage since it permits 
the use of inflexible pipe for the connection 40, 
40' as distinguished from flexible hose which, 
under the constant flexing and wear and tear to 
which it is subject in lift trucks of this type, 
rapidly deteriorates if indeed the internal pres 
Sure to which it is also Subject does not actually 
cause it to rupture. Thus, the possibility of using 
inflexible rather than flexible hose substantially 
reduces the expense of servicing such trucks. 
The control valve 38 may be and preferably is 

a three-way valve of the open-center type and 
is provided with three external pipe-connections, 
to wit: connection 39' to the discharge end of the 
pump, a connection 4 to the respective cylinders 
of rams 35, 35, and a connection 42 to the reser 
voir 3. And said valve has three operative posi 
tions controlled respectively by a lever 43 which 
may be pivoted on the truck body in a location 
readily accessible to the operator. When this 
lever is in the position denoted "Lift' in the 
drawings, the control valve Will be in a position 
to connect the discharge end of the pump with 
the respective cylinders of the rams 35, 35' 
through the connection 39' and the connection 
4; and when in this position the control valve 
will block of the connection 42 to the reservoir. 
When said lever is in the position denoted "Hold' 
in the drawings, the control valve will be in posin - 
tion to connect the discharge end of the pump 
with the reservoir through the connection 39'. 
and the connection 42; and when in this position 
the control valve will block off the connection 
4 to the cylinders of the rams 35, 35'. ... When 
said lever is in the position denoted 'Lower' in 
the drawings, the control valve will be in posi 
tion to connect the cylinders of the rams 35, 35' 
With the reservoir through the connection 4 and . 
the connection 42; and when the control valve 
is in this position, it is immaterial whether or not 
it blocks off the connection 39 to the pump, for 
in either case, though the pump continues to 
operate, it will merely draw fluid from the reser 
voir and return it directly thereto either through 
the control valve itself or through a relief-valve 
44 installed in a pipe 45 connecting the discharge 
end of the pump directly to the reservoir. Said 
relief-valve will also serve as a safety device since 
it may be adjusted to come into operation when 
ever the load on the carrier exceeds the capacity 
for which the apparatus was designed to oper 
ate with Safety. 

It will of course be understood that a motor 
(not shown) is provided to drive the pump and, 
if the truck is of the power-propelled type, that 
a motor (not shown) will also be provided for 
its propulsion, together with driving and steer 
ing mechanism (not shown) mounted on the 
truck body so that the operator, either standing. 
or sitting in the truck, can maneuver the latter 
from place to place for loading and discharging 
the load. Moreover, the operator may obtain a 
clear view ahead for steering, by lowering the 
inner frame 22 either when the truck is loaded 
or when free of load: for this will leave a free 
Space between the side members of the outer 
frame 2, as shown in Fig. 1. And since the 
frame members 2 and 22 of the mast are dis 
posed in the same transverse plane, the fore and 
aft dimension of the space needed for instalia 
tion of the mast on the truck body will be small, 
thus tending to reduce the over-all length of the 
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truck and make it:more readily maneuverable in: ther upward movement of the inner:frame;will; i. 
restricted areas; J. Also, it is to be noted that Withi be checked by a detent or detentS3:47, thereoni: 

E. sts e the top . E. 2. E. isposed symmetrically-one-on each side of thes: the inner-frame. has reached its fully extended 
ram-27 on thie inner frame', 22; and witi, Saidiki is position, or if before it has-reached that position, ... 
frames and rams' aillying-in-the-Saaei transverse - the: load-carrier has been-raised to...the-desired 
plane, 'With-the- life-connected to is height for discharging the load, the i.e. 3...is 

ce outer fiane by-sectaring the tog CrOSS-piece? wer. its fif itS.EOld itioli. Which is, E. it.Es: E. ifE. E ionisive 3.33 E.S. 
ther-inner: "frames will ity s.reinforce said:0. any further communication of the rainS with thes: 
Streragthen eachi. Other-land: the Outer-ranSisaka pump, or:reservoir..and: thus:...the rams hold...the 3: 
outer frame will increase athe.stability. Of the 3- carrier and:inner frame in their raised positions: 
inner rain and inner frame. . while the load.is being: discharged. The SubSeri 
The entire'space, within the pressure-line is 3, quent lowering of the inner'frame.and-carriage is 

at all times filled with the hydraulic filiid, and 55 is effected-by' moving the lever: 43 from its Hold. 
when the truckis-idle the lever 3 will generally to its Lower: position which bringS. the ...controli: 
be-left in the position marked Hold thereby seal- valve 38 into position-to-connect the rains direct 
ing 'offithe... pressure line. While" the truc with: the reservoir: through;the pipe-connection 
being-loaded, said lever will also generally re's 4 and the pipe-connection. 42 and in which posi-. 
main in its Hold position: although;if the load- 20tion the weight of: the carrier, inner frame and 
ing occurs, whileithe, carrier is in its lowermost its...ram; idler-wheel and chain connections,itor. 
position said lever... may be, either. in its Höici gether...with the Weight of the... plunger's of ther... 
orin its Lower position: Assuming-now that it outer rams; force enough'fluid from the pressu: 
carrier has picked up a load, the operation of line back into the reservoir to permit the carri 
lifting the carrier to its discharging position sands 25 and inner frame to return to their starting or: 
holding it: there until the load has been dis-i. loading positions. It is unnecessary of course 
charged, and then loweringiit agaia, is aS follows: that the pump be kept in operation: duiring; the 
The pump motor; unless already operating, is lowering period but its continuous operation dur 
first-put- into operation to actuate the pump." ing that heriod will not affect the result. . 
Then the lever, 43. S shifted intothe position sus: The s lifting - operation.just described may ; be 
marked Lift; this moves the control valve; 33.intos' said to...consist of two-stages, first the raising of . 
position to connect the discharging end of...the the carrier alone, and second the raising of both. 
pump with the cylinders of the outer rans':35, the carrier and inner frame together. During the 
352 whereupon fluid is caused to flows from the first lifting stage in which the carrier is raised." 
reservoir through the paints, valve's to the top of the inner frame, the lifting: forces: 
in pipe 39,333' and on into the pressure line. exerted by the pump will be opposed by the come 
Since the -sum of the areas of the pistois. Of bined weight of the load, the carrier, the plunger: . 

| of the inner ram, and theidler wheels and chains".: 
the area of the piston of the ran 25 this attached to said, plunger, if the slightionposing 
fiuid into the pressure line.'will"first cause: the ao. force dries to:friction be neglected. . During the 
plunger of ram 2 to rises which, through the second lifting stage, the only additional-weight 
chains 30, will in turn lift the load-carrie and opposing the-lifting: force exerted by the pumpis. 
cause it to traverse along the inner frame 22 again neglecting:friction: will be the weight of: 
until its traverse on that frame is checked eith the inner frame, the cylinder of: the inner ram, 
by moving the lever 43 to its Hold position or by and the hollow plungers of the outer rams. It is: 

Sets "wErie, Ea ini-indeed, due to this... weight differential and the . e path of the carrier. herls the lever 43 is fact that the combined piston areas of the outers 
EYEEE it. ESE rams is substantially equal to one-half the piston. movement of the load-carrier relative to the inner area of the inner ram; that causes the plungers. 
famor mast extensit because in that posit of the latter to complete its lifting stroke before - tion the control valve 38 checks the flow of fluid 'the plungers of the outer-rams. begin theirs. 
to the pressure line; but when the movement of since, however, this weight differential will be the oadcaster Yeghirino small in comparison with the total weightrop 
last in 22 ity E. o: posed to the action" of the pump during each 
it. hit...is is no ec St. is lifting stage, the carrier will move from its lower. Ese, h y vt PEairi. or loading position to its upper or discharging. 
E. E. "int i. o mast Ei. position at a. substantially uniform speed. 

S. air tenner a sirs -a-A., extense ... throughout, that is, with no marked difference . 
be: checked independently of the positions of the betw 3--". sis-rr: ele. . . - - - - - - - - - s ... . Sri. Mr. a+AV+ed veril 13' etween its speed during one, lifting stage, and 
control-valve g38. Schi; detent. Cri detentS: will -- - - - . . . . . . . . . - - ''' 

it "...a, a ris r". 60; its Speed during...the other. And the Saine. Will. generally be placed in a position" on the inner: be true in lowering the carrier, to its loading posite 
frame to check the movement of the carrier only EE F. s d has been i. - a. when it reaches the top of the inner frame, but EEEEEE may if desired, be placed at any other point on . Y. S.S.P.E - that frame. As soon as the traverse of the carriers were canding Sist: 
on the inner frame has been checked by the de 655clownward. together as their combined weig i. 
tent:46, and assuming that the lever 43; remains forces the fluid in, that part of the pressure line. 
in its Lift rosition so: as to: permit the flow of: between the outer, rams and the controlyally 
finid to the pressure line to continue; the plingers. 38, back into the reservoir. At the end of this is 
34; 34's of the pair of outer rams 35-35 will stage the inner, frame will have reached: its col 
immediately commencerto: rises and cause the i-70 lapsed position within the outer-frame, and their 
inner frame:22; together with: the load-carrier is carrier, without any substantial: change: in Speed, 
attached thereto, to move vertically and iprovided: will continue its downwards movement Since its: 
the lever 43 still remains in its lift position will weight; and that of the plungel of the innerram; 
continie SO as:to move intil that frame reaches idle; 'wheels and chains rattached thereto will 
its fully:extended position: whereupongany;fu 5 force the fluid out of the cylinder of the sinner: 
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ran and thus permit the carrier to reach its 
lowermost position. 

I claim as my invention: 
1. In a hydraulic lift-truck, the combination 

of a mast comprising a main portion and a verti 
cally extendible portion, a load-carrier opera 
tively connected to the extendible portion, a hy 
draulic ram to elevate the carrier upon the 
extendible portion, a Second hydraulic ran to 
raise the extendible portion upon the main por 
tion of the mast, Said Second ram having a hol 
loW plunger Communicating with both its own 
cylinder and the cylinder of the first named ram, 
a fluid reservoir, means to cause fiuid to flow from 
the reservoir to the cylinder of Said second ram, 
and means to check the elevation of the load 
carrier relative to the extendible portion of the 
nast. Without checking the flow of fuid to the 
cylinder of Said Second ran. 

2. The combination Set forth in claim 1 and 
further characterized by this: that the means 
to cause fluid to flow from the reservoir to the 
cylinder of said second ram comprises a pump 
and that the means to control said flow of fluid 
Comprises a valve. 

3. The combination set forth in claim and 
further characterized by this: that the cylinder 
of the first named ram is fastened to the ex 
tendible portion of the mast, that the plunger of 
the first named ram is operatively connected to 
the carrier, that the cylinder of said second ram 
is fastened to the main portion of the mast, and 
that the plunger of the second named ram is 
secured directly to the extendible portion of 
the mast. 

4. In a hydraulic lift-truck, the combination 
of a mast comprising a main portion and a ver 
tically extendible portion, a load-carrier opera 
tively connected to the extendible portion, a 
hydraulic ram to elevate the carrier upon the 
extendible portion, a pair of hydraulic rams to 
raise the extendible portion upon the main por 
tion of the mast, each ram of said pair having 
a hollow plunger communicating with its own 
cylinder and the cylinder of the first named ram, 
a fiurid reservoir, a pump to cause fluid to flow 
from the reservoir to the respective cylinders of 
the rams of said pair, and means to check the 
elevation of the load-carrier relative to the ex 
tendible portion of the mast without checking the 
flow of fluid to the cylinders of said pair of rams. 

5. In a hydraulic lift-truck, the combination 
of a mast provided with a vertically extendible 
portion, a load-carrier movable on said extendible 
portion, a hydraulic ram one member of which 
is fastened to said extendible portion and the 
other member operatively connected to said car 
Irier, a Second hydraulic ram provided with a hol 
low plunger which communicates at One end With 
its cylinder and at the other end with the cylinder 
of the first named ram, and said second ram 
having its said cylinder and its said plunger fas 
tened respectively to said mast and the extendible 
portion of said mast, a fluid reservoir, a pipe 
connection between said reservoir and the cylin 
der of Said second ram, a pump and a control 
valve in Said connection, a pipe-connection be 
tween the hollow plunger of said second ran and 
the cylinder of the first named ram, and means 
to check the flow of fluid to said second ram in 
dependently of said control valve. 

6. In a hydraulic lift-truck, the combination 
of a mast provided with a vertically extendible 
portion, a load-carrier movable on said extendible 
portion, a hydraulic ram one member of which 
is fastened to said extendible portion and the 

10 
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8 
other member operatively connected to said car- . 
rier, a Second hydraulic ram having a hollow 
plunger which communicates With both itS OWn 
cylinder and the cylinder of the first named ram, 
and Said Second ram having its said cylinder fas 
tened to Said mast and its said plunger in opera 
tive relation to the extendible portion of Said 
mast, a fluid reservoir, a pipe-connection between 
Said reservoir and the cylinder of said. Second 
ran, a pump and a control valve in Said connec 
tion, an inflexible pipe-connection between the 
hollow plunger of said second ram and the cylin 
der of the first named ram, and means to check 
the flow of fluid to said Second ram independently 
Of Said control valve. 

7. In a hydraulic lift-truck, the combination 
of a mast provided with a vertically extendible 
portion, a load-carrier movable on said extend 
ible portion, a hydraulic ram one member of 
Which is fastened to Said extendible portion and - 
the other member operatively connected to said 
carrier, a pair of hydraulic rams each having 
a hollow plunger which communicates with its 
cylinder and with the cylinder of the first named 
ram, and each of Said pair of rams having one 
of its members fastened to said mast and its other 
member secured directly to the extendible por 
tion of Said mast, a fluid reservoir, a pipe-con 
nection between said reservoir and the cylinder 
of each ran of Said pair, a pump and a control 
valve in Said connection, an inflexible pipe-con 
nection from the cylinder of the first named ram 
to each of the hollow plungers of said pair of 
rams, and means to check the flow of fiuid to said 
pair of rams independently of said control valve. 

8. A hydraulic lift-truck comprising, in con 
bination, a truck body, a mast thereon compris 
ing a main portion secured to the truck body 
and an extension movable upon the main por 
tion, a load-carrier movable on the extension, 
a fluid reservoir, a pressure line including means 
to cause and means to control the flow of fluid 
thereto from the reservoir, a hydraulic ram in 
Said pressure line one member of which ram is . 
fastened to Said extension and the other member 
Operatively connected to said carrier, means to 
check the movement of said carrier relative to 
Said extension at a given point on said extension 
Without checking the flow of fluid to said pres 
Sure line, and a Second hydraulic ram in said 
preSSure line One member of which second ram 
is fastened to the main portion of the mast and 
the other member of said second ram operating 
directly on the extension of said mast, and one 
of the members of said second hydraulic ram 
consisting of a hollow plunger communicating 
with both its own cylinder and the cylinder of the 
first named ram. 

9. A hydraulic lift-truck comprising a truck 
body, a mast having a main portion and an ex-. 
tension movable longitudinally on the main por 
tion, a load-carrier movable longitudinally on 
Said extension, a ram carried by and movable 
with Said extension and the plunger of which is 
Operatively related to the load-carrier to lift the 
latter on said extension, a second ram supported 
on the main portion of said mast and the plunger 
of which is operatively related to said extension 
to elevate the latter on the main portion of said 
mast, a reservoir, a conduit connecting the res 
ervoir with the cylinder of said second ram, and 
a conduit connecting said cylinder with the cyl 
inder of the other ram, and characterized by 
this: that the main portion of said mast is lon 
gitudinally immovable on the truck body, the 
reservoir fixed to Said body, and the cylinder of 
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said second ram fixed to the main portion of Said 
mast so that the relative positions of the reservoir 
and the cylinder of said second ram remain 
fixed, whereby the conduit connecting the cyl 
inder of Said Second ram with the reservoir may 
be a rigid rather than a flexible connection. 

10. The hydraulic lift defined in claim 9 fuir 
ther characterized by this: that the conduit con 
necting said cylinders passes through the plunger 
of said second ram, and that the extension of 
said mast, the cylinder of the first named ram, 
and the plunger of said second ram are rigidly 
connected So as to move together as a single 
integrated unit. 

11. A hydraulic lift-truck comprising a body, 
a mast having a main portion longitudinally 
immovable on said body and an extension longi 
tudinally movable on said main portion, a load 
carrier longitudinally movable on said extension, 
a ram the cylinder of which is fast to said exten- ; 
sion and the plunger of which is operatively 
related to said load-carrier to raise the latter on 
said. extension, a second ram the cylinder of 
which is fast on the main portion of said mast 
and the plunger of which is hollow and opera 
tively related to said extension to elevate the 
latter on said main portion, a reservoir fixed to 
said body, a rigid conduit connecting the reser 
voir with the cylinder of said second ram, and 
a rigid Conduit Connecting the hollow plunger of 
said Second ran with the cylinder of the other 
3. 

12. The hydraulic lift-truck defined in claim 11 
and further characterized by this: that the ex 
tension of said mast, the cylinder of the first 
named ram, and the plunger of said second ram 
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are all rigidly connected So as to move together 
as a single integrated unit. 

3. A hydraulic lift-truck comprising a truck 
body, a mast having a main portion and an ex 
tension movable longitudinally on the main por 
tion, a load-carrier movable longitudinally on 
said extension, a ram carried by and movable 
with said extension and the plunger of which is 
operatively related to the load-carrier to lift the 
latter on Said extension, a Second ran Supported 
On the main portion of Said mast and the plunger 
of which is operatively related to said extension 
to elevate the latter on the main portion of said 
mast, a reservoir, a conduit connecting the res 
ervoir with the cylinder of Said second ram, and 
a conduit connecting said cylinder with the cyl 
inder of the other ran, and characterized by this: 
that the conduit connecting Said cylinders passes 
through the plunger of said second ram, and that 
the extension of Said mast, the cylinder of the 
first named ram, and the plunger of Said Second 
ram are rigidly connected together so as to 'move 
as a Single integrated unit. 

WILBERT M. GILMAN. 
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