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3 Claims. (CI. 60-52) 

The present invention relates to a novel jack assembly 
and associated housing adapted to be employed in con 
junction with hand-operated lifting trucks and the like, 
of the type where a driving piston which may be dis 
placed by movement of a truck handle causes displace 
ment of a driven piston or tappet for purposes of vertically 
adjusting the carrying assembly of the lifting truck. 
The jack units heretofore known in the art and em 

ployed with mobile lifting trucks have the disadvantage 
of being quite intricate in design employing a large num 
ber of channels for the fluid medium, thereby necessitating 
complicated and expensive methods of manufacture and 
machining. Moreover, it is impossible to vent such 
known constructions effectively, with the attendant result 
that air cushions tend to form in the pump chamber. 
The present invention eliminates these drawbacks by 

providing an arrangement wherein the pressure passage 
way between pump chamber and tappet chamber and at 
least a portion of the suction passageway between pump 
chamber and the fluid reservoir are oriented in a com 
mon plane, the latter of which approximately defines the 
lower limit of the tappet and pump chambers and is sub 
stantially horizontally disposed in the housing assembly. 
In accordance with the present invention there is provided 
a jack assembly having a housing block including vertical 
ly arranged bore means into which are slidably arranged 
displaceable piston elements. One of the piston ele 
ments and its associated cylinder bore has a tapered end 
portion engageable with one another to prevent the for 
mation of undesirable air pockets or cushions tending to 
hamper proper functioning of the pump assembly. The 
housing of the pump is further provided with channel 
means including a pressure channel and a suction channel 
which are oriented in a common plane with respect to 
the tapered end portion of one of the cylinder bores. 
The channel means are so oriented in the jack housing 
that the machining thereof is relatively simple thereby 
keeping manufacturing costs to a minimum. The ar 
rangement of the specific features of the jack assembly 
also engenders a pumping unit which is quite reliable in 
operation and well suited for use in conjunction with lift 
ing trucks and the like. - 

Accordingly, it is an important object of the present 
invention to provide a novel jack assembly and arrange 
ment of channel means permitting the manufacture there 
of to be carried out in a relatively simple and economical 
ac. - 

It is another important object of the present invention 
to provide means tending to prevent formation of unde 
sirable air cushions thereby improving operation of the 
pump unit. 

... Another important object of the present invention is 
the provision of a jack assembly which may be readily 
manufactured in a relatively simplified manner, is highly 
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reliable in its operation and, adapted for use in conjunc 
tion with lifting trucks and the like. 

- Still a further object of the invention is to provide a 
novel jack assembly and housing wherein the pressure 
passageways and at least a portion of the suction passage 
ways are lying in a common plane with respect to one end 
of a pumping chamber, thereby permitting the machining 
operation of the jack housing to be carried out in a simple 
and economical manner. 

These and still further objects and the entire scope of 
applicability of the present invention will become appar 
ent from the detailed description given hereinafter; it 
should be understood, however, that the detailed descrip 
tion and specific example, while indicating a preferred em 
bodiment of the invention, is given by way of illustration 
only, since various changes and modifications within the 
spirit and scope of the present invention will become ap 
parent to those skilled in the art from this detailed descrip 
tion. 

In the drawings: 
FIGURE 1 illustrates a perspective view of a hand 

operated lifting truck and jack assembly pursuant to the 
present invention; 
FIGURE 2 illustrates a sectional view taken along the 

line II-II of FIGURE 3; 
FIGURE 3 is a sectional view of the jack assembly 

pursuant to the present invention and taken along the line 
HI-III of FIGURE 2; 
FIGURE 4 illustrates a front view of the jack assem 

bly mounting taken in the direction of the arrow C of 
FIGURE 1. - 

General Description 
Referring now to the drawings and, more particularly, 

to FIGURE 1, there is disclosed a jack assembly A 
adapted to be employed with a hand-operated lifting truck 
or the like B. The lifting truck B is constituted by a 
frame 33 supporting the vertically displaceable lifting 
arms or forks 40 adapted to be raised and lowered by the 
jack assembly A. The frame 33 is supported on the 
wheels 31 and 31a, the wheels 31 being pivotably mount 
ed on the yoke 39 bearing against the lower portion of the 
jack assembly A. Accordingly, swivelling of the wheels 
31 causes the entire jack assembly A to turn therewith, 
the thrust being taken up by the lower thrust bearing 38 
and the upper thrust bearing 12 arranged on opposite 
sides of the jack assembly A, see FIG. 3. An angularly 
displaceable truck handle 6 movable in the direction of 
the arrow D is pivotally mounted on the jack assembly A 
and is adapted to displace a piston member 2 for recip 
rocating said piston member due to up and down move 
ment of the truck handle 6 in the direction of the arrow 
D. The specific details of operation of the lifting truck 
B is described in my copending United States patent ap 
plication Ser. No. 38,553, now Patent No. 3,026,089, filed 
June 24, 1960 and forms no part of the present invention. 
By briefly referring to FIGURE 4, it will be observed that 
the handle 6 is connected at its lower end to a crossbar 
4.0a rigidly secured to the lateral brackets 41. The lateral 
brackets 41 are pivotably connected at their respective 
lower end to the jack housing 1 by means of a shaft 
member 42. Arranged between the lateral brackets 41 
are a pair of upwardly extending linkage members 5 piv 
otably secured to the lateral brackets 41 at their lower 
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ends 43 and 44 by the pivot bolts 45 and 46, respectively. 
The upper ends of the linkage members 5 support a hol 
low crossbar 47 through which the threaded upper end 
49 of the piston member 2 extends. The hollow crossbar 
47 is held seated on the piston member 2 by a nut 48 
engaging the threaded upper end 49 of piston member 
2. The piston member 2 is displaceably supported with 
in its associated cylinder and is enclosed by an expansible 
bellows 5a. . It will thus be appreciated that movement of 
the truck handle in the direction of the arrow D of FIG 
URE 1, causes the crossbar 47 to operatively displace the 
piston member 2 due to pivotable movement of the link 
age members 5. 
The jack assembly. A comprises a housing consisting of 

a housing block having a vertical bore including an 
upper bore portion a, an intermediate bore portion ab 
and a lower bore portion 1c, the respective walls of which 
define a chamber adapted to accommodate a displaceable 
element, as for example a piston or tappet 3. The hous 

- ing block 1 is further provided with a substantially paral 
lel, laterally disposed, vertically arranged cylinder bore 
4, having a conical tapered end portion 2b, the walls of 
which define a chamber or cylinder in which there is slid 
ably arranged a displaceable driving piston 2 having a 
tapered end portion 2a adapted to snugly engage the cor 
respondingly shaped tapered end portion 2b of the cylin 
der bore 4. The longitudinal axis of the respective cham 
bers are substantially parallel to one another. A cylin 
drical sleeve 29 is supported between the upper bore por 
tion a and the lower bore portion c of the tappet re 
ceiving bore. The one end 29a of said cylindrical sleeve 
29 is provided with threads 29b engaging a correspond 
ingly threaded portion provided on the inner wall of said 
lower bore portion c. Disposed beneath said cylindrical 
sleeve 29 is a threaded plug member 10 resting on the 
wheels 31 and fastened into the lower end of said lower 
bore portion 1c. The plug member 10 is spaced a suit 
able distance from said one end 29a of the cylindrical 
sleeve 29 corresponding approximately to the diameter of 
a pressure channel 8 provided in the housing block 1. 
At the opposite end 29c of said cylindrical sleeve 29 
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pin 26 to retain the latter in its uppermost position. 
The space between the outer wall 29c of the cylindrical 
sleeve 29 and the inner wall d of the intermediate bore 
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portion 1b of the housing block defines a compartment 
serving as a reservoir for a suitable fluid medium such as 
oil. Adjacent the upper end of the housing block there 
is provided a port E4a permitting introduction of the fluid 
medium into the compartment 14 and normally closed by 
a threaded closure cap 4b. The upper end 29c of Said 
cylindrical sleeve 29 is provided with a laterally directed 
port 29d communicating the reservoir compartment 14 
with the interior of the cylindrical sleeve 29. 

Accordingly, when the tappet 3 is in its uppermost posi 
tion, with the transverse pin 26 bearing against the bot 
tom face Aab of the sealing cap , the discharge or relief 
check valve 27 is opened by the holding pin 34 and the 
fluid medium is able to be by-passed or returned to the 
reservoir 14 through the fow path defined by axial chan 
nel or bore 3e, the transverse opening 26a and the lateral 
ly directed port 29d. At the lower end of the reservoir 
compartment 14 there is provided an inclined channel 15 
communicating with a channel 2 having arranged therein 
an axially displaceable sealing piston 23, carrying at one 
end 23a thereof a push rod 28 capable of being urged 
against a spring biased check valve 22. The housing 
is further provided with the substantially parallel pressure 
channel 8 and suction channel 6 which are disposed 
at right angles to the sealing piston channel 2. The 
suction channel 6 as well as the pressure channel 8 com 
municate with the tapered end portion 2b of the pistori 
cylinder 7 by means of the respective oppositely arranged 
passageways or channels 8 and 9. Each of the chan 
nel members 8 and 16 are in registry with a check valve 
20 and 17, respectively, permitting fluid flow in only one 
predetermined direction. The pressure channel 8 com 
municates with the preferably cylindrical chamber or 
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there is internally mounted a sealing cap 11 having an : 
annular recess 11a through which extends the up 
per portion 3a of a displaceable piston or tappet 3 
slidably arranged within the cylindrical sleeve 29 and 
communicating with a shoulder 14 cooperable with 
the lifting arms 40 of the truck B. The bottom face 11b 
of the sealing cap 11 serves as a limit stop for the stroke 
of the piston or tappet 3. The opposite end or head 3b. 
of said piston or tappet 3 is provided with two radial and 
inwardly directed shoulder portions 3c, 3d spaced a pre 
determined distance from one another. The lower shoul 
der 3d normally bears against a bushing 37, which de 
fines at least a portion of the lower extremity of the pis 
ton 3, said bushing 37 being force fitted about the head 
portion 3b of the piston or tappet 3. Arranged within 
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said cylindrical sleeve 29 is a packing or sealing ring 36. 
which is urged against the other shoulder portion 3c of the 
displaceable piston 3 by means of the upwardly extend 
ing protrusions 37a of the bushing 37, which in turn are 
provided with the lateral orifice means 37b to permit con 
tact of the fluid medium with the sealing ring 36 for the 
purpose of keeping the packing 36 seated against the 
upper shoulder portion 3c of the piston or tappet 3 and 
against the wall of the cylindrical sleeve 29. The piston 
3 is provided with a transversely extending slot or open 
ing 26a within which is carried a displaceable pin 26 hav 
ing a diameter smaller than said slot 26a. Communicat 
ing with said slot is an axial bore 3e extending from said. 
slot 26a to the bottom face 3f of the piston 3, the latter 
in its lowermost position contacts the upper surface 10a 
of the plug 10. A lateral opening 3g communicates with 
an enlarged portion 3h of said axial bore 3e, which in 
turn is provided with a spring biased discharge check valve 
27 normally urging a holding pin 34 against the transverse 
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space 9 between the lower end 29a of the cylinder sleeve 
29 and the upper face 10a of the sealing cap 10 carried 
by the lower bore c, and serves as a pressure line for 
transporting a fluid medium from said driving piston cyl 
inder 7 via pressure passageways 8 and 19, check valve 20. 
to the bottom portion of the driven piston or tappet 3. 
The respective channels 8, 16, 18, 19 and 21 lie substan 
tially in a common horizontal plane with respect to the 
tapered end portion 2b of the driving piston cylinder 7 
and the cylindrical chamber 9 for the tappet 3. The re 
spective ends of the channels 8, 16 and 2i are closed by 
the threaded sealing caps 24, one end of channel 21 fur 
ther being closed by the sealing piston. 23. The channels 
18, 16, 21 and 15 define suction passageways for trans 
porting fluid medium contained in reservoir 14 to the pis 
ton cylinder 7, whereas channels 8 and 19 define pres 
sure passageways for delivery of fluid medium from said 
piston cylinder 7- to the cylindrical chamber 9 for driv 
ing the tappet or piston 3. The apex of the tapered 
conical portion 2b corresponds approximately to the low 
est portion of the channels 8 and 19. 
A control member 25 which may be manually actuated 

is carried at one end of the sealing piston 23 to cause ax 
ial displacement of the latter by means of the spiral 
groove 35 in the direction of the pressure channel 8 to 
open the check valve 22, while at the same time closing 
at least a portion of the mouth 16a of the suction channel 
16, in order to release the oil under pressure acting against 
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the tappet 3 during lowering of the carrying arms 40 of 
the lifting truck B. The sealing piston 23 upon closing 
of the mouth. 16a of the suction channel 16 prevents 
return flow of fluid medium from the motor cylinder 9 
through pressure channel 8 and suction channel 16 into 
pump cylinder 7. If such were not the case, there would 
exist the possibility that fluid medium would enter pump 
cylinder 7 and the thereby displaced piston 2 could un 
desirably and rapidly move the operating handle 6, and 
thus might cause injury to one standing near the jack 
assembly. Consequently, the provision of a sealing pis 
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ton 23 not only serves as a safety measure, but also en 
sures return of the fluid medium only back into the reser 
voir 14. 

Operation 
The action of the jack assembly A is as follows: Upon 

downward movement of the truck handle 6 in the direc 
tion of the wheels 31, the driving piston 2 forces the oil 
or other suitable fluid medium now contained in the pis 
ton cylinder 7 through the channel 19 to unseat the check 
valve 20, and then through the pressure channel 8 into 
the tappet chamber 9 to lift the tappet 3 thereby raising 
the carrying arms 40 of the lifting truck B. Subsequent 
upward movement of the truck handle 6 initiates the suc 
tion stroke of the pump, whereby the upwardly displaced 
piston 2 draws oil into the piston cylinder 7 from the 
reservoir 14 via the inclined channel 15, channel 21, the 
suction channel 16 and the suction channel 18, said chan 
nels defining a suction passageway or network for the 
fluid medium. During the suction stroke of the piston 2, 
the check valve 17 is opened by the fluid medium in re 
sponse to the negative or suction pressure appearing in 
the piston cylinder 7. During the pressure or pumping 
stroke of the piston 2, the control lever or member 25 
is in the position shown in FIGURE 2 with the check 
release valve 22 in closed condition. If the operator de 
sires to lower the lifted tappet 3 for purposes of unload 
ing the transported goods, actuation of the control lever 
25 causes axial displacement of the sealing piston 23 to 
open the check release valve 22 while simultaneously 
closing the mouth 16a of the suction channel 16. Con 
sequently, the fluid medium contained in the cylinder 
sleeve 29 is returned back into the reservoir 14 via the 
channels 8, 21 and 15. 

It will thus be readily appreciated that the aforemen- - 
tioned pumping assembly and housing arrangement is 
readily conducive to efficient and relatively simplified man 
ufacture. All the pressure and suction passageways may 
be formed in a relatively simple and economical manner 
by means of drilling suitable borings from externally of 
the pump housing. Moreover, the pumping arrangement 
ensures effective venting of the pump cylinder since the 
pumping piston in its lowermost position prevents forma 
tion of undesirable air cushions due to tapering of one 
end of the piston and its associated cylinder. 

Having thus described the invention what is desired to 
be secured by United States Letters Patent is: 

1. In a jack assembly, the combination of a housing in 
cluding a housing block provided with a pair of vertically 
extending, spaced and substantially parallel bore means 
defining respective compartments, a fluid pressurizing 
member and a fluid actuated member mounted for recip 
rocatory movement in said respective compartments, 
sleeve means arranged within said compartment of said 
fluid actuated member to define an annular reservoir 
compartment for a fluid medium, said housing block hav 
ing channel means communicating each of said compart 
ments with one another, said channel means including a 
pressure and a suction channel lying in a common sub 
stantially horizontal plane with respect to at least the 
lower end of said compartment of said fluid pressurizing 
member, valve means disposed in said channel means, said 
valve means comprising a first valve cooperating with said 
suction channel and opening in the direction of said fluid 
pressurizing member, a second valve cooperating with 
said pressure channel and opening away from said fluid 
pressurizing member, and a release valve cooperating with 
said pressure channel and adapted to be opened by seal 
ing piston means, said channel means further including 
a transversely extending channel, said transversely extend 
ing channel being provided with displaceable sealing pis 
ton means movable in the direction of said pressure chan 
nel for obturating one end of said suction channel and 
opening said release valve to communicate said pressure 
channel with said annular reservoir, said sealing piston 
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6 
means during lifting operation of said jack assembly being 
free of said one end of said suction channel, and means 
operatively connected with said sealing piston means to 
displace the latter. 

2. In a jack assembly, the combination of, a housing 
including a housing block provided with a pair of ver 
tically extending spaced and substantially parallel bore 
means defining respective first and second compartments, 
respective first and second displaceable members mount 
ed for reciprocatory movement in said respective first 
and second compartments to provide a pump unit and a 
fluid actuated unit respectively, one end of one of said 
compartments and one end of its associated displaceable 
member being provided with a tapered conical portion 
engageable with one another to prevent formation of an 
air cushion, said housing block having channel means 
communicating said respective compartments with one 
another, said channel means including a first channel and 
a second channel lying in a common substantially hori 
zontal plane with respect to said tapered conical portion 
of said one compartment, valve means disposed in said 
first channel opening away from said pump unit and valve 
means in said second channel opening toward said pump 
unit, said channel means further including additional 
channel means communicating with a low pressure area 
and one end of said second channel, said additional chan 
nel means being provided with displaceable sealing piston 
means movable in the direction of said first channel for 
obturating one end of said second channel and opening 
a releasable valve means to communicate said first chan 
nel with said low pressure area, said sealing piston means 
during lifting operation of said jack assembly being free 
of said one end of said second channel, and means op 
eratively connected with said sealing piston means to 
displace the latter. 

3. In a jack assembly adapted to be employed in con 
junction with a lifting truck; the combination of a hous 
ing block provided with first compartment means in 
cluding upper, intermediate and lower portions and sec 
ond compartment means including a tapered bottom por 
tion spaced a predetermined distance from said first com 
partment means with the longitudinal axis of said respec 
tive compartment means substantially parallel to one an 
other, a cylinder sleeve carried by said upper and lower 
portions of said first compartment of said housing block 
and spaced from the inner walls of said first compart 
ment to define an annular reservoir compartment, a re 
spective displaceable piston element mounted in said cyl 
inder sleeve and said second compartment means for 
reciprocable movement therein, said piston element in 
said second compartment means being a fluid pressurizing . 
member and said piston element in said cylinder sleeve 
being a fluid actuated member, said displaceable piston 
mounted in said second compartment means and being 
provided with a tapered end portion which in its lower po 
sition snugly seats in said tapered bottom portion of said 
Second compartment means to prevent an air cushion from 
forming therein, a plug member carried by said lower por 
tion and spaced from one end of said cylinder sleeve to 
define a cylindrical chamber, said housing being pro 
vided with channel means communicating said second 
compartment means with said annular reservoir compart 
ment and said cylindrical chamber of said first com 
partment means, said channel means including a pressure 
channel in registry with said annular second compart 
ment means and said cylindrical chamber disposed ad 
jacent said one end of said cylinder sleeve, said channel 
means further including a suction channel communicating 
said reservoir compartment with said second compart 
ment means and substantially parallel to said pressure 
channel, valve means including inlet and outlet valves in 
said channel means cooperating with said first and sec 
ond compartments permitting pressurization of a fluid me 
dium by said fluid pressurizing member and transfer there 
of to drive said fluid actuated member, said suction chan 
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nel and said pressure channel together with said cylin 
drical chamber and said tapered bottom portion of said 
second compartment means lying in a common horizontal 
plane, said channel means further including additional 
channel means communicating with said reservoir con 
partment, and one end of said pressure channel, said ad 
ditional channel means being provided with a displace 
able sealing piston means movable in the direction of said 
pressure channel for obturating one end of said suction 
channel and opening a releasable valve means to com 
municate said pressure channel with said reservoir com 
partment, said sealing piston means during lifting opera 
tion of said jack assembly being free of said one end of 
said suction channel, and means operatively connected 
with said sealing piston means to displace the latter. 

8 
References Cited in the file of this patent 

1,025,222 
1,387,674 
1,656,430 
1,745,024 
1,799,298 
1,850,273 

19 2,091,876 
2,211,479. 
2,471,770 
2,495,319 
2,528,464 

5 2,804,186. 

UNITED STATES PATENTS 
Wallace ---------------- May 7, 1912 
Wood et al. ------------ Aug. 16, 1921 
Dybens ---------------- Jan. 17, 1928 
Malone ---------------- Jan. 28, 1930 
Jakob ----------------- Apr. 7, 1931 
Thayer ---------------- Mar. 22, 1932 
Oldham --------------- Aug. 31, 1937 
Pomeroy -------------- Aug. 13, 1940 
Noble ---------------- May 31, 1949 
Ferris et al. ------------ Jan. 24, 1950 
Wilkerson et al. -------- Oct. 31, 1950 
Keir et al. ------------- Aug. 27, 1957 


