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INDUSTRIAL LIFTETRUCK::
Wilbert. .M. .Gilman, Wellesley.. Hills,..Mass.,.. as~

signor.. to.. Lewis-Shepard .Company,. Water-
town, Mass., a. corporation. of Massachusetts -

Appli¢ation-June 18,1949,-Serial No.:100,018: - ‘
13.Claims. . (CL 187=-9)"
Thisvirivention relates:tosimprovements in lift: line: 8—9:.0f. Fig. :4;-Fig, 10.is:a:transverse. sec--.
trucks:: usable -fors highsstacking;.. loading: of.. tion.the plane.of.which.is.indicated by:the: line:..

freightcears; and:likepurposes:and:in: which, for: {0—10.0f ;Fig. 9;-and.Fig.~11.is-a view indicating.:.
convenience::ifi- loading;: theload-carrier: is:cus-- diagrammatically . the. hydraulic- pressure..line,..

tamartly;provided with:a:pair-of.forwardly pro-. -5..control :valve..and the.relation:.of that:valve.to..
jecting cforks sso: that-when:the-load-carrier.-is ..  the:reservoir, pump-and:rams... '
invdts ddwermostior loading;.position:the-forks: In::-the~present embodiment. of - the. invention.
wilbibewssubstantiglly: at:floor-level.-and:can:;:be:: showm.in the.drawings, the mast .comprises. two..
shoved under:theiload:like a:scoop; to-pick it up.:. frames. one.of -which:telescopes: within the other..
More:-particularly, the: present - improvements- 10..and:both:ofrwhich.are.disposed.in a plane trans-

arexbased:on-a.type:ofAruck: of:the-general chars . verse-of-ithertruck.body:28;.the: outer. one: 21..0f."
acteriaforesaid-and:sometimes referred:-to-as-the = these frames: constitutes the.main portion of. the::
“fullzfree:1ift” type; wherein the truck:body is:: mast-andris.attached to-the forward end:of.the..

pravided:at:its:front end: with a.mast.-having-a- truck- body,- while..the -other.-or. inner frame:22..
vextically: extendible:portion:.to:increase-its-ef-. 15 is-connected:to-the: outer.frame-so.-as-to-be.verti—
fectivezlength; and whereinhydraulically-oper- -  cally:extendible, thereon .and:thus. may. be.:re-
ated-means;:arezemployed.to:raise-the Joad-car-.  ferred:to as:-the-extendible portion-or simply the..
rier from:the bottom-to.the:top:of; the extendible.- extension of the mast. . The upright members:of..
portion:of-thermast -and..then, -with.-the- load---  bothrthese frames. are preferably. channel-irons..
carrierisupported:and-held at.the:top.of-the-ex~-2¢ as shown; and-guide rollers 23;-carried. by either..
tendible portion;-raisethe:extendible..portion -to. frame and having bearing contact with the other;

itscupper:or-extended: position:on: the masi:.: provide means.not:only:for keeping the frames..
Invthe:speeific .type oF truck: just.referred-to,-.  in..operative-contact..while:the..inner., moves.on
ityis desirable;{hat sthe:-hydraulic.pressurerline-  the.outer,-but alse.for.reducing. friction..caused. -

employedrin. thelifting,mechanism shall not: re--- 33, ,by--their relative.movement...
quire:the-inclusion;of flexible:-hose :connections,.  The:load~carrier.24;.desirably of the:-type.hav-.
sinee:the;constant.flexing-of.such:hose incidental . ing forks.25% projecting.forwardly from.its lower.:
ta:itsquse: in-these: trucks; and.the.wear-and {ear - edge:so-that when.it is:in its lowermost. or load-.
thereon;:rapidly: leads:to-its:deterioration;:if .not ing: position,. these forks will be.at.-floor-level for..
toactual:rupture thereof; and:thus.substantially - 30,Ig:onvenience,»,».vinf:. loading;... traverses. the . inner..
inereases the.expense-of:servicing the trucks; and. = irame.22,similar.guide rollers.26.being. provided...
the:principal:.object: of -the-~present - invention :is - on.that:frame for.bearing contact:.on.ther-car-
so-to.organize the:liftingmechanism as.to.elimi- rier,:.or.. vice: versa,. taguide: the:.carrier. as:it--

nate.the need for.any. fiexible.hose - whatever:. - moves.on said. frame and to reduce. the.friction.
In the accompanying drawings, Fig. 1.is a:pet- 4. of: their:relative -movement...

spective view.of a lift-truck in which the inven~ %" To raise.thescarrier.along.the.inner. frame._or..

tion.has been incorporated, the mast on the for- - . extendible-portion.;22..0f. the..mast .in. crder .to-.

ward.end.of the truck-body being shown_ in its.. lift.it from.its.loading position.fo.its.upper po-
collapsed.:position;. Fig.-2 is.a rear elevation of .  sition on thatframe, s hydraulic.ram is.employed.
the. mast. which.is.shown .in.its. fully extended. oi:0ne-member..of which. is fastened to. the. inner
position.and.on a slightly larger scale.than. that. frame.or-mast extension 22 and its.other.mem-:
of.-Fig..1; Fig. 3 is a side elevation of the mast. ber..operatively .. connected.. to. the..carrier.. As .

also-shown. in its fully extended.position; Fig.. 4.  shown.in.the.present.embodiient. of. the. inven-
is.a wiew similar to.that of Fig. 2 but with the . tion, it.is.the.cylinder 21 of-said ram. that.is fas-
mast.shown .in its collapsed position .and with. 45 fened. to.the-inner. frame.or. mast extension.22,”
the load-carrier. raised.thereon; Fig.. 5 is. a.side- and.the. plunger.28 thereef. that is_connected to.
elevation.corresponding. to.the:rear elevation of .  the.carrier;.and.as.here.shown,.the connection.
Fig..4;. Fig. .6 is-a side elevation similar to that  to.the carrier comprises.a pair.of pulleys.or.idler..

of.Fig..5 except that.the load-carrier is shown.in. wheels.29.carried by the upper end of the plunger.
its. Jowermost. or loading position: Figs. 7 and.8 -5p.-28.and a.pair of cables.or. chains.3§ passing. re-.

are. detail sections;.the planes of these sections. .  speefively over. the. pulleys. or. idler..wheels, one.
being, indicated. respectively. . by.. the linss. -7 . end..of,.each .of .said. cables.or chains being at-.
and-8—8 -of Fig. 2; Fig. 2 is a. cenfral verfical  tached.at.3l tothé inner.frame or mast.extension
section.through the -mast.on:a still larger: scale,.. 22._and.the .other. end. thereof. secured . at. 32. to.
the.:plane-of .this.section being.indicated. by. the 55 tHe. carrier.
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The outer frame or main pdrtion 21 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 21 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-

10

15

ing the upper ends of the two movable members

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 eylinders 35 and 35’ being
fastened to the outer frame or main portion 21
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 g 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 j

" and inner frame, the sum of the cross-section
areas of the pistons of the pair of rams 35, 35’
(or if a single ram be substituted therefor, the
cross-section area of its piston) should be less
than the cross-section area of the piston of ram
21, and preferably substantially equal to one-half

the cross-section area of the pisten of ram 27.

20

30

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 21-and thence to the

ram 27 carried by the inner frame 22, said ram

60..

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 88 -
55

shown in the present embodiment of the-in- °

vention, from the reservoir to the respective c¢yl-
* 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 bipe-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

(i)

10

‘ pipe-connection 49, 40’, and the cylinder of the ;

- ram 27, With the pressure line thus constituted,

the hydraulic connection between the pair of

rams 35, 35’ and the ram 21, that is, the pipe--

58

connection 40, 40’, may be 2 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,
48’ 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
s 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 41 to the respective cylinders
of rams 35, 35’, and a connection 42 to the reser-
voir 37. 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
41; and when in this position the control valve
will klock off the connection 42 to the reservoir.
When said lever is in the position denoted “Hold"”
in the drawings, the control valve will be in posi- -
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
41 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, 3%’
with the reservoir through the connection 41 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 mofor (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 stending
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 21, 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 installa~
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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5%
truekand:make it more readily maneuverzbled
restricted-areas:+ Alsoyit isitoibe noted<that wi
thépair:of-rams: 3%, 355 onthasouter framy
dispesed symmetrically- one-on-eachi side of
ram=21on-the-inner frame: 225 and wits

frames-and rams:ail-lyingin-thie-same transverses:
plane; and:with+the-dmner-frame-conneeted. to:v

the-outer framae:by-securing. the ‘top cross-piet
33to-the -plingers-34;::34*, the outerframe and
the~inner:-frame>will ‘mutwally - reiriforce ~and
strengtheneachother-and: the -outer-rams:and

outerframe--will “increase=thé<stability of vihes:

inner-ram and-inner-frame. -

THe-entire~space: within: the: pressure:-lifie
at all times filled with the hydraulic:fiiid, and«
when the-truck-is-idle-the lever 43 willgenera

be-leftin the position'marked Hold ‘thereby seal->-

ing~off“the-pressure-line: Whilethe truekis
being«loaded, said Jever: will’also generaliyire«

mgin’ in-its-Hold positien-althoughtif “tHelogd~"-

ing-oceurs=whileithe: earrier-is in+its-lowermos
position; said: lever-may-béveither-in: itz -HS

orin its Lower position:- Assuming:now:thiatthe »

carrier-has -picked- up-a-load;-the- operation=of

lifting-the earrier to: its discharging. position:and:
holding it “there-until tHe-doad- has bhéerm-dig-i-

chirged; ‘and'then lowering:it-again,is asfoligws::

The«pump: motor; unless::already -operating, -ig-
first+put-inte operation:-to actuate: the- pump::
THén: thelever -43:is shifted ‘into -the: posxtmn:a
intos

markedLift ;- this-movesthé:control valve

position«to:connect ‘the' discharging end of - the«:
pump -with* theveyliiders of:‘the outer rams-38,>
35" whereupon:fluid is*caused %o -Héwsfrom thg:
reservoir-through' the pump-and ‘control: valve:
in~pipe -39,:38”¢ and “on-into-thespressure dine.
Sinee the-sunr of-the areas of-the: mst@m of Pl
rams- 35 ‘357 1s substa*ltla‘ly equal SN ol

ch"aiins so,‘wi:u »’in-?tur»n"-lif-t fthe«-id’a'd'—ca :
causexit: to-traverse-along-the inner-frame:

urtiliits traversecon:thab:frame isicheeksd-eithers
by moving the-lever 43-10:its:Hold position:or-by::
a *detentor- detents:-48-on the:inner frame-in:

the path”of' the:carrier: When-thelever- 133~'
moved-to-its. Hold position:it:halts-thé:

moveraentiofithe toad-carrier relativestothednner
frame or mast extensioh:22:because in:that-posi=:

tion:the-control valve: 38 /checks:the fow-of Ay
to-thiespressure line; butwhen:thé movement-of
thé-load=carrier relative-to:the inner-frame-or
mast extension: 22-4s +halted by ~the: detent or
detents-45the: flow:of fAuid “is  notichiéckéd: bt
continues-to: fiow to.-the: pressurevlifie. - Iethe
latter:case; the elevation of 'the Joad-carrierrek
tive to the inner frame or mast extension:2’
be:checked: independently of-'the position:of-the
control-‘valve -38."

onthe inner frame-hias heen checksd b the s
tent: 48 and assuming -that thie:lever 43 femai

In+its Tt nosition so-as to-permitiithe fAcw ofis
hiid-to thépressureliiieto continue; the nhimgers:«
350 will
;70:lapsed position withinrtheouter-frame;-and-the:s

34:2°347 of "the  pair”of ‘outer rams-3
imimediztely  .commenrceitor rise <andi
inney frame=:22; together: witht the.
attachedithereto;to move vertically-andiprovide!

ause the

thelsver 43 stilll remains-in:its: T.ift position; willls

continve:so asito-move nntil thatframe reache
itsfullyrextended; position: whereupon;:any:;:f

vigt

\"and‘ #t

50,

Wil

Suchtdetent: or:«detents’ will®
generally-be-placed:in’ g position-onstHe inners
frame:to-chéck'the movement of thé-carrier-only:-
whén: it *eacheés the 4op of the:inner frame kit
may; if ‘desired; 'bé¢ placed at-any-other-point bon -
thatframe: Assoonas-thetiraverse-of tHe carrier:

-logd~carriet -

6"
thér upward:movementvof. the: inner-frameswills
be checked by a detent or detents:41 Aliereomnt:
engaging the top of the:ouiervirame 21.1 When
the inner-frame-has-reached its. fully: extended
u position;or ifi pefore it:has reachedsthatiposition,:.
the:load-carrier-has:béen-raised to:the-desireds:
height’-forsdischarging~the load; the-lever 43.is
moved -from its:Lift to-its-EHold' position: whichir
brings-the ‘eontrol.valve 38:into.position o bloekss
- any-further: communicationof the. rams with thé
pump: orireservoir-and:thus:the rams hold the
carrier 'and:inner frame-in-theirsraised:positions::
while thesload is:beingidischarged:. . The: subses:-
quent-lowering ofthe: inner:frame and carriags
ds-effected-hy-moving: the:lever:4% from:its:Hold::
toits-Lower:position-which brings:the..controli:
valve 38 into:position.to-connect the rams-directly::
with? the ‘reservoir-through:the  pipe-connection:
41 and the pipe-connection: 42 and in:which:posi~: .
wilonsthe weight: of:thé-carrier;- inner:frame and
its-ram; idler-wheelrand “chain connections; tox.
gether-with” the »weight- of: the. plungers of: theu
outer rams; forece -enough fluid from the:pressu:
linerback into: the reservoir to permit the carrier::
and inner frame to return to their starting:or:
loading positions.  It*isunnecessary -of ‘course
that:the: pump: be:kept-in:operation-during:the: -
lowering period:-hut:its continuous operation dur-:-
ing tHat neriocd: will 'not.aiffect the:result.:
gy:-  The-lifting operation just -descrived: may: be -
said"to.consist-of:two: stages; first -the raising:of -
the.carrier-alone;.and:seeond:the:raising:ofihoth..
the carrier-and ihner frame togethier. Diiring the::
first liftitig:stage invwhich thévcarrier is raised:”
. to the top of the inner frame, the lifting:«fotce::
exerted by the pump willibéroprosed by the com=
bined’ weight of thé:load; the carrier; the plunger::
of-thé'inner ram;:and the-idlér-wheels and:chains:
attachéd to: said plinger; if the slight:onposing::
. force driestorfriction: be-neglected. : During sthe::
second lifting:stage, the only: additional:-weight::
opposingtHe-1lifting: force: exerted. by thepump:
again -neglecting-friction: will"be: the weight of+"
the-inner frame, the-cylinder-of *the ‘igner ram, -
. and’the-hollow plungers-of the-outer-rams.- It'is.
“indéeed due-to this weight- différential-‘and-the -
fact that: the cembined piston areas-of“the-euter-
-rams is'substantially equal to one-half $he piston -
area-ofthé inner-ram; that causes-the plunger+
of“‘the-1atter-to-complete its lifting stroke before -

155

thé -plungers-of**the  outer rams-begin -theirs:
Since;-however;~this weight - differential - will he
small”in -comparison ~with -the total: weightop-- '
posed “to-the action—of ‘the pump during-each™
55 ifting stage; the carrier will move from its:lower
or+loadihg -position -toits. upper-or discharging
positiobn—. at a.". substantially uniform - speed.’
throughout, that is; with no marked diffsrence .
between its speed duiring;one . lifting stage, and
60;:itS speed. during the other.. And the same. willl’
be true in lowering the carrier to.its Toading posi- -
tion.again;. for.after.a load has. bsen . discharged.”
and _thé lever. 43 shifted. to the position.marked
Lower, the carrier and.inner frame will-first:move. .
saadownward. together..as. their. combined .weight ..
forces.the. fluid.in. that.part. of the pressure lins...
between .the.outer. xams and.the.control:valve..
38,.back into fthe.reservoir.. At.the-end.of this::
stage the inner.frame.will: have reached: its.col---

cam:ier,—-fwithouhanyasubst_antié}l:changeg'in speed,
will-continue-its-downward -movement since s~
weight-and:.that: of-the plunger-of: the inner-rar
. idlerrwheels-and:-chains~attachedthereto;-wil::
i5iforee the: fluid-out «ofithe-cylinder of the:inner::
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ram and thus permit the carrier to reach its
lowermost position.

1 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 ram 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
mast without checking the flow of fluid to the
cylinder of said second ram.

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 clalm 1 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. Tn 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,
3, fluid 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-
‘rier, 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 ram 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 combmatlon
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
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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 -
ram, 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 combmatmn

‘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 ram of said pair, a pump and a control
valve in said connection, an infiexible 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 fluid to said -
pair of rams independently of said control valve.
8. A hydraulic lift-truck comprising, in com-
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 lif{-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 eylinder 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 g fijr-
ther characterized by this: that the conduit con-
necting said eylinders 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,
8 mast having a main portion longitudinally
immovable on sald 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 ram with the cylinder of the other
ram. .

12. The hydraulic lift-truck deflned 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.

13, 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 ecarried by and movable
with said extension and the plunger of whieh 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 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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