
Oct. 14, 1952 A. L., STONE 2,613,915 
HOISTING DEVICE 

Filed Dec. 28, 1949 2. SHEETS-SHEET 

A4, ŠNSSNN 

s 

N NA 
A. 

2. 

r 

S. SNS SN tre %2. . s 
2 Y328 E 

NVENTOR. 

Albert L. Stone, 

hub,72A, 
Attor NEY. 

W 
W 

% 

  

  

  

  

    

  

  

  

  

  

    

  

    

  

  

  

  



Oct. 14, 1952 A. L. STONE 2,613,915 
HOISTING DEVICE 

Filed Dec. 28, 1949 2 SHEETS-SHEET 2 

1. 
% a sE 

NVENT OR. 

Albert L. Stone, 
EY 

wa,2%rek 
37 ATTORNEY. 

  

    

    

  

  

  



Patented Oct. 14, 1952 

UNITED STATES PATENT OFFICE 
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Albert L. Stone, Redondo Beach, Calif., assignor, 
by mesne assignments, to Standard Oil Devel 
opment Company, Elizabeth, N. J., a corpora 
tion of Delaware 

Application December 28, 1949, Serial No. 135,364 
4 Claims. (Cl. 254-93). 

My invention relates to a hoisting device. 
More particularly, my invention relates to a 
hoisting device which employs a hydraulic cylin 
der and a sealed flexible piston rod. 

In many operations it becomes necessary to 5 

raise or to lower a load. For example, in the 
drilling of boreholes by the rotary drilling method 
the drill pipe, casing, and various gear must 
be raised and lowered within the derrick above 
the derrick floor. This hoisting is convention 
ally accomplished by means of a 'draw works 
driven by a draw works engine. The draw Works 
and its appurtenant equipment occupy consider 
able Space on the derrick floor and on the ground 
in vicinity of the derrick which could be used 
more efficiently for other purposes. 

0. 

15 

The present invention contemplates the en 
ployment of at least one hydraulic cylinder hav 
ing a piston mechanically connected to a flexible 
piston rod for performing the function normal 
ly employed by the conventional draw works, 
draw works engine and subsidiary equipment. 
While prior art devices of this general type 
pOSSeSSed Certain advantages for the Suspension 
of loads, they also possessed certain serious dis 
advantages. The chief advantage in the em 
ployment of a flexible piston rod in devices of 
this type rather than a rigid piston rod resides 
in the fact that the length of the piston stroke is 
approximately half of that required when a rigid 
piston rod is employed. On the other hand, 
prior art devices of this type employing a flexi 
ble piston rod have not utilized a satisfactory 
means for packing around the flexible piston rod 
So as to provide a fluid-tight seal between the 
rod and the piston rod end of the cylinder. 
Failure to provide a satisfactory seal at this 
point has effectively prevented widespread com 
mercial adoption of this type of construction in 
a lifting device. . . 
Other attempts to avoid the past difficulties 

encountered when employing flexible piston rods 
while at the same time avoiding the double length 
inherent in the use of a rigid piston rod have 
involved the employment of various telescoping 
means. The telescoping means employed in 
some of these devices is similar in principle to 
the telescoping means employed in hydraulic 
jacks of conventional design. The obvious dif 
ficulty with devices employing such a telescoping 
means resides in the necessity for providing a 
multiplicity of fluid-tight seals between the vari 
ous telescoping elements. 

It is an object of my invention to provide a 
hoisting device which is capable of hoisting a 
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load approximately the same distance as the 
length of the stroke of the hydraulic piston used 
to accomplish the lifting of the load. It is fur 
ther an object of my invention to provide a-hy 
draulic hoisting device which utilizes a flexible 
piston rod provided with suitable means for 
sealing the flexible rod against the passage of 
a hydraulic fluid. It is a further object of my 
invention to provide a hydraulic hoisting mecha 
nism which utilizes a flexible piston rod.but 
which requires no telescoping means. . . . 
The objects and the advantages: of my in 

vention will be readily comprehended from the 
detailed description of the 
ing wherein. : - . . . . . . . . . . . . 

Fig. 1 is an elevation, partially in cro: 
tion, of one embodiment of my invention;..... 

Fig. 2 is a top view of the embodiment shown 
in Fig. 1; . . . . . ii. 

Fig. 3 is a perspective view of a portion of 
the embodiment shown in Fig. 1; ". . . . . . . . . 

Fig. 4 is an elevation, partly, in cross section, 
of a modification of the embodiment shown in 
Figs. 1, 2, and 3; . . . . . . . . . 
Fig. 5 is a detailed showing of a portion of 

the device of Fig. 4; . . . . . . . . 
Fig. 6 is an elevation, partly in cross section, 

of another embodiment of my invention; ... 
Fig. 7 is a top view of the embodiment; shown 

in Fig. 6; and . : . . . . . . 
Fig. 8 is an elevation, partly in cross section, 

of a modification of the embodiments shown in 
Figs. 1 to 7. . . . . . . 
In the drawing like numerals refer to like 

parts throughout. For the sake of convenience 
and clarity, the embodiment shown in Fig.1 

accompanying draw 

will be first described. . . . . . . . . . .'; . . . . . . Referring to Fig. 1, 10 designates a supporting 
structure, such as a derrick, on which the de 
vice of my invention may be mounted. Numeral 
if designates a transverse member forming a 
part of the upper portion of supporting structure 
f0. Upright journaling members 2 are affixed to 
member (, members 2 being adapted to re 
ceive and support axle f4 for rotation about its 
axis. Sheave 5 is mounted on axle 4 for rota. 
tion therewith. Upright journaling members 3 
and upright journaling members 5 are also 
affixed to member if, journaling members 3 be 
ing adapted to Support axle 6 for rotation about 
its axis and journaling members. 5’ being 
adapted to support axle f7 for rotation about 
its axis. Guide wheel 8 is mounted on axle 16 
for rotation therewith and reel 9 is mounted 
on axle f7 for rotation therewith... . . . . . . 

  

  



3. 
Hydraulic cylinder housing 20 defining cylin 

drical chamber 23 is supported in an upright 
position from supporting member 0 and may 
suitably be affixed to transverse member by 
bolts 24. Hydraulic cylinder housing 20 is mount 
ed beneath the outer periphery 25 of sheave 5 
and the outer: periphery 26 of guide wheel f8. 
Hydraulic cylinder housing 20 is so arranged 
that the longitudinal axis of cylindrical chamber 
23 is substantially tangential to the outer pe 
riphery 25 of sheave 5 and to the outer periphery 
26 of guide wheel 8. Upper end 27 of hydraulic 
cylinder housing 20 defines passage 28-Affixed 
to the upper end 27 of hydraulic cylinder hous 
ing 20 by means of bolts 29 is sealing member 
30 which will be more fully described hereinafter. 
Tubular member 3 fluidly communicates with 
cylindrical chamber 23 adjacent the upper end 
27 of cylinder housing 20 and may be secured 
to cylinder housing 20 by suitable means, as 
by means of flange 32. Tubular member 31 is 
fluidly connectible to a source of fluid under 
pressure. Cylindrical chamber 23, adjacent the 
lower end 50 of cylinder housing 20, is vented 
through port 51. Preferably, however, cylin 
drical chamber 23, adjacent lower end 50, is 
fluidly connected with a surge tank 52 by means 
of conduit 53. ... " 

Piston 33 is arranged slidably within cylin 
drical chamber 23 and carries on its outer pe 
riphery sealing means 34, which may suitably 
be ah-O-ring or piston ring, adapted to pre 
vent the passage of fluid between the said pis 
ton and the walls of cylinder housing 29' which 
define cylindrical chamber 23. Mechanically 
connected to the upper side 35 of piston 33 is 
flexible piston rod 36. Also mechanically af 
fixed to the upper side 35 of piston 33 is lon 
gitudinally-split tubular sealing member 37, -tu 
bular sealing member. 37-being arranged co 
axially with flexible: piston rod 36 and circum 
scribing that portion of said rod positioned with 
ir cylindrical chamber 23 and sealing member 
30. Longitudinally-split tubular sealing mem 
ber 37 may suitably be of any -material which 
will circumscribe that portion of piston rod 36 
positioned within cylindrical chamber 23 and 
sealing member 30 and which will provide a 
fluid...tight seal between-piston rod 36. and seal 
ing member 30. Longitudinally-split tubular 
sealing member 37 will ordinarily consist of 
natural or Synthetic rubber but may suitably be 
of any material which will normally assume a 
tabular form to provide a fluid-tight seal be 
tween piston rod 36 and sealing member 30 but 
which is capable of assuming a flat ribbon-like 
configuration when rolled upon a flat surface. 

in the drawing flexible piston rod 36 is shown 
at attached at one end to the upper side 35 of 
piston 33 and as passing through opening 28 
and sealing, member 30 and over the top of 
sheave. I5, its other end being mechanically con 
nected to a suitable load gripping means 38. 
As mentioned before, longitudinally-split tubular 
sealing member 37 is arranged coaxially with 
flexible-piston; rod. 36. while the said rod is 
confined within cylindrical chamber 23 and seal 
ing member 30 and in the drawing is shown as 
separating from piston red 36 above-sealing mem 
'ber 30 and thereafter passing over the top of 
iguide wheel - 8 and onto-reel 9 upon which it 
is wound. As longitudinally-split tubular seal 
sing member 37 passes over-the-top of guide, wheel 
8 it assumes a ribbon-like: shape and ::main 
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4. 
tains its ribbon-like shape while Wound on reel 
9. 
Sealing member 30 consists of a stuffing box 

39, which is affixed to the upper end 27 of cylin 
der housing 20 by means of bolts 29, compres 
sible packing material 40, and plug 4. Plug 4f 
is adapted to fit slidably within stuffing box 39 
and is secured to stuffing box 39 by means of 
bolts 42, the tightening of said bolts causing 
-compression of packing material 40 to form a 
fluid-tight Seal around longitudinally-Split tu 

I5. 

bular sealing member 37. 
...: lioperation load gripping means 38 and any 
loadiattached thereto may be raised vertically by 
-Supplying fluid...under preSSure to cylindrical 
chamber 23 through tubular member 3f. The 
fluid so introduced exerts pressure against the 
upper side 35 of piston 33, forcing piston 33 
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doWhwardly within cylindrical chamber 23. 
Flexible piston rod 36, and longitudinally-split 
tubular sealing member 3 also moverdownwardly 
in cooperation, with pistOn 33.: As piston rod 
36::moves downwardly it also travels over the 
top of sheave f3 thereby, raising load gripping 
means 38together with the load-attached there 
to. As longitudinally-Split tubular Sealing mem 
ber 37 moves downwardly in cooperation. With 
piston, 33, it unwinds from reel 9, travels over 
the top of guide wheel f8 and engages with piston 
rod 36 above-sealing member 30, arranging itself 
coaxially with said: piston rod...: 'Sealing member 
36 forces: longitudinally-Split tubular. Seating 
member 37 into fluid-tight contact with piston 
rod. 36, while packing material 40 provides a 
fiuid-tight seal. between...the coliter. Surface of 
longitudinally-Split. tubular, Sealing; member 3 
and the uppercend 27 of cylinderhousing 20. By 
arranging: the parts asihereinbefore described 
the eScape of fluid aroundiflexible: piston rod 
36 as it...passes ini and out of cylinder housing 20 
is prevented. 
... Ordinarily, it: Will be: desirable to maintain 
fluid in the lower portion of chamber 23, below 
piston. 33.and in. Surge tank 52. and conduit. 53. 
This fluid must, of course, be under a much 
lower pressures than: ; the fluid in chamber 23 
above piston. 33. When piston 33 is forced down 
wardly in chamber 23, the fluid below the piston 
flows: through conduit 53 into. Surge: tank 52, and 
when piston 33 moves upwardly in chamber 23, 
this...fluid flows from Surge tank: 52, through 
conduit 53 into the space in chamber 23 below 

5 5 
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piston. 33. . The-purpose in employing a surge 
tank is to reduce the amount of grit., and dirt 
which would enter, chamber 23 if-the lower 
portion of the chamber, Were merely. Vented to 
the atmosphere. ... Furthermore, when fluid is 
maintained. On...both sides of piston 33, sealing 
member 34 is wetted from both sides and is thus 
more likely to provide a fluid tight seal. 
When it is desired to lower-load gripping mem 

ber 38; together. With its attached.load, hydrau 
lic: fluidis, permitted to escape from the space 
in cylindrical chamber 23 above piston 33 through 
tubular member 3f. The rate of escape of hy 
draulic fluid from cylindrical chamber 23 may 
be controlled by... throttling, tubular member 3 
in any suitable manner as by means of a valve, 
not shown. By controlling the rate of escape 
of fluid from cylindrical chamber 23, the rate of 
descent of load gripping. means 38 is also con 
trolled. - AS fluid escapes from cylindrical cham 
ber 23, through tubular: member 3, piston. 33 
moves upwardly within; cylindrical chamber 23, 
iflexible: piston-rod -36...and...longitudinally split 
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tubular sealing member 37 also moving upwardly 
in cooperation with piston 33. As flexible piston 
rod 36 and longitudinally-split tubular sealing 
member 37 clear sealing member 30 in their up 
ward travel, they separate from each other, as 
shown most clearly in Fig. 3. Flexible piston 
rod 36 travels over the top of sheave 5. and 
longitudinally-split tubular sealing member 37 
travels over the top of guide wheel fis, and onto 
reel 9. Reel 9 is provided with a suitable 
means, as for example a spiral Spring T, for 
causing it to tend to rotate in one direction. So 
as to maintain tension on longitudinally-split 
tubular sealing member 37 so that member 37 
will retain its ribbon-like configuration while 
Wound on reel 9. 

Flexible piston rod 36 must be of sufficient 
strength to act as a piston rod in tension. When 
lifting or suspending the loads engaged by load 
gripping means 38. It must also be Sufficiently 
flexible to travel over the top of sheave 5 with 
out acquiring any appreciable permanent dis 
tortion or set. The outer surface of flexible piston 
rod 36 must be sufficiently uniform so that when 
it is circumscribed by longitudinally-split tubul 
lar sealing member 37, its outer surface will co 
operate with the inner surface of member 3 to 

10 

5 
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form a fluid-tight seal between the two Surfaces 
while permitting the outer surface of longi 
operate with the inner surface of member 37 to : 
maintain a fluid-tight seal when passing through 
sealing member 30. Although any type of flex 
ible line which will meet the aforementioned 
conditions may satisfactorily be employed, I 
'prefer to employ a flexible wire line of any of 
the types conventionally employed in hoisting 
equipment. 

Figs. 4 and 5 illustrate a modification of the 
embodiment shown in Figs. and 2. In this 
modification, sealing member 30 and guide wheel 
f8 of the embodiment shown in FigS. 1 and 2 are 
eliminated. Referring to Figs. 4 and 5, 0 desig 

3 5 

40 

nates a supporting structure, such as a der 
rick, and designates a transverse member 
forming a part of the upper portion of Support 
ing structure O. Hydraulic cylinder housing 
20 defining cylindrical chamber 23 is Supported 
in an upright position from supporting member 
O and may suitably be affixed to transverse 
member by bolts 24. The upper end 21 of 
hydraulic cylinder housing 20 defines passage 
28. Upright journaling members 2 affixed to 
transverse member support axle 4 on which 
is mounted sheave i5 for rotation about its axis. 
Journals 2 and, accordingly, sheave 5 are so 
arranged above cylindrical housing 20 that the 
outer periphery 25 of sheave 5 is substantially 
tangential to the longitudinal axis of cylindrical 
housing 20. . . 

Pivoting members 6 mounted on pivot men 
ber 6, secured to transverse member if, tend to 
support axle 62 on which is mounted reel 63 for 
rotation thereon. Spring 64 is secured by One 
send to member 60 and the other end to the top of 
cylindrical housing member 20, and tends to bias 
pivoting members 69 toward cylindrical housing 
member 20. ... . 
i. Piston 33 with sealing member 34 on its outer 
periphery is disposed within chamber 23. One 
end of flexible piston rod 36 and One end of lon 
gitudinally-split tubular sealing member 37 are 
affixed to piston 33, while the other end of flexible 
piston rod 36 passes over the top of sheave is and 
the other end of longitudinally-split tubular seal 
ing member 37 is wound onto reel 63. That por 
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6 
tion of flexible piston rod 36 and longitudinally: 
Split tubular sealing member 37 positioned with 
in chamber 23 and port 28 are in coaxial relation. 
However, as piston rod 36 and member 37 pass 
through port 28, they separate from each other 
as shown. Inasmuch as pivoting members 60 
and, accordingly, reel 63 are biased toward cylin 
drical housing member 20 by means of spring.64, 
the outer periphery 65 of reel 63 is always main 
tained substantially tangential to the longitudi nal axis of cylindrical housing member 20. of 
course, as longitudinally-split tubular sealing 
member 37 winds onto reel 63 on upward move 
ment of piston 33, pivoting members 60 and reel 
63 tend to move away from housing 20 against the 
tension of spring 64. 
Inasmuch as the stuffing box of Figs. 1 and 2 

is eliminated from the modification shown in 
Figs. 3 and 4, it is necessary in the modification 
shown in Figs. 3 and 4 that port 28 be of the 
proper dimensions to force longitudinally-split 
tubular sealing member 37 into sufficiently close 
contact with flexible piston rod 36 to cause said 
member 37 to provide a fluid-tight seal around 
Said piston rod. 
While the embodiment of the hoisting device 

of my invention shown in Figs. 1 to 5, inclusive, 
utilizes only one hydraulic cylinder unit includ 
ing the cylinder housing, piston, piston rod, longi 
tudinally-split tubular sealing member, sheave, 
and reel, the hoisting device of my invention may 
comprise a plurality of such hydraulic cylinder 
units. Of course, the total number of such units 
employed in any particular instance will depend 
upon the individual lifting potential of each unit 
and upon the magnitude of the load to be lifted. 
It will be appreciated that various modifications 
may be made in the various units themselves 
when a plurality are employed in order to accom 
modate the units to the supporting structure and 
to integrate the units into an efficient working 
assembly. It will also be appreciated that the 
supporting structure may need to be suitably 
modified to receive a plurality of hydraulic cylin 
der units. Portions of the hydraulic cylinder unit 
may even be incorporated in the supporting 
structure itself to form a part thereof. For ex 
ample, one or more legs of a supporting structure, 
Such as a drilling derrick, may be replaced by a 
hydraulic cylinder housing of a hydraulic cylin 
ider unit which, in effect, will make the hydraulic 
cylinder housing a leg of the derrick. Various 
other adaptations will, of course, become obvious 
as further embodiments of my invention are 
hereinafter described. . . . In Figs. 6 and an embodiment is shown in 
which four cylinder units are employed. Turn 
ing now to Figs. 6 and 7, 00 designates a sup 
porting structure, such as a derrick, on which the 
device of my invention may be mounted. Nu 
meral of designates a transverse member form 
ing a part of the upper portion of supporting 
structure f(0. transverse member 0 defining 
Opening f2 therein. A plurality of platform 
members 04 extend laterally from supporting 
structure 00, the said platform members being 
supported by suitable bracing.; members O5. 
Mounted on each of the platform members f4 

... are upright journaling members. O6 and f' 
and upright journaling members 07 and 97', 
journaling members 06 and 06’ being adapted 
to receive and support axle fo8 for rotation about 
its axis and journaling members 07 and ot 
being adapted to receive and support axle fos for 
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rotation abouts its axis. : Guides, wheel losis 
mounted on axle to 9 for rotation therewith and 
reelf is mounted on:axle-08 for rotation there 
With. . , 
A plurality of journaling members 2 and 2 

are: mounted on the transverse: ; member; Ol, 
members-2 and 2'-being adapted to receive 
and support axle if 3 for rotation about its axis. 
Assheave; 4 is mounted on each of axles 3 for 
rotation therewith Fig. 7 shows that one sheave 
'4, one guide wheel if f 0, and one reel. are 
arranged in a group, there being a total of four 
such groups. Within; each group, axles 08, -09, 
and 3 are substantially parallel to each other. 
Each of sheaves i? 4 are arranged so that one 
edge f 5 of each of said sheaves is located above 
opening f C2 in transverse member 0. 
... Hydraulic cylinder: housing member off 6 is 
shown in Fig. 6; as being affixed to leg fl of 
supporting structure - 60. It will be understood 
that rather than being affixed to leg T, leg. 1 
may be dispensed with entirely, hydraulic cylinder 
housing member ft 6 replacing same and forming 
apart of supporting structure...f60. - 

Hydraulic cylinder housing member? 6 defines 
internal-cylindrical chamber? 8, tubular: mem 
ber...ii.9; fluidly communicating with internal 
chamber; 8 adjacent the upper end 20 of cylin 
der. housing member, 16. Affixed to the upper 
end. 20 of hydraulic cylinder housing member 
16 as by, means of bolts 2 is sealing member 
22....Sealing member 22 may be identical in 

construction with sealing member 30 shown in 
Fig. 1, the details of which have been herein 
before described, or it may be similar to the struc 
ture shown in Fig. 4 and hereinbefore described. 

Piston - 23 is slidably arranged within cylindri 
cal chamber...it 8 and carries on its outer periphery 
sealing means 24, which may suitably be an 
O-ring or piston ring, adapted to prevent the 
passage of fluid between said piston and the in 
terior walls of cylindrical housing member f6. 
Mechanically connected to the upper side 25 of 
piston 23 is flexible piston rod 26. Also affixed 
to the upper end 25 of piston 23 is longitudi 
nally-split tubular sealing member 31, tubular 
sealing member 37 being arranged coaxially with 
flexible piston rod 26 and circumscribing that 
portion of said rod positioned within cylindrical 
chamber 18 and sealing member 22. Flexible 
piston rod 26 passes over the top of sheave 4, 
the free end of said rod being attached to load 
engaging member 28. Longitudinally-Split tu 
bular sealing member 27 separates from flexible 
piston rod 26 on emerging from Sealing member 
22 and passes over the top of guide wheel 0 

and onto reel . 
Hydraulic cylinder housing member f6, sheave 
4, and guide wheel 0 are so arranged with 

respect to each other that periphery 30 of sheave 
4 and periphery f3 of guide wheel 0 are 

substantially tangential to the longitudinal axis 
of hydraulic cylinder housing member 6. This 
arrangement is necessary so that flexible piston 
rod 26; may readily pass over the top of sheave 
A while longitudinally-split tubular Sealing 

member 3 may properly separate from piston 
rod 26 to pass over the top of guide. Wheel O 
and onto reel fl. 

Since, the operation of each of the individual 
hydraulic cylinder: units shown in Figs. 6 and 7 
is identical with the operation of the hydraulic 
cylinder unit shown iniFig. its operation Will 
'not again be described in detail. It will be suf 
::ficient to state that all of the hydraulic cylinder, 
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8 
units may be simultaneously:supplied: with: hy 
draulic fluid to 'actuate, alth of them simultaner 
ously, or it:may be desirable ini some instances to 
Supply hydraulic, fluid to less than all. . In this 
last-mentioned instance the units not actually 
being supplied with hydraulic fluid will go-through 
their normal cycle; but: "Without accomplishing 
any useful work... Of course, it will be understood 
that one or more of the hydraulic cylinder units 
may be taken out of service while the remainder 
are required to perform the required hoisting 
service by the simple expedient of disconnecting 
flexible piston.rod: 26 from load engaging mem 
ber. 28. 
In the description of Figs. 1 to 7 hereinbefore 

given, the sealing member employed for provid 
ing a seal between flexible piston rod 36 and the 
upper end 27 of hydraulic cylinder housing 20 
has been designated by numeral 37 and has been 
described as a longitudinally split, resilient; nor 
mally tubular sealing. member. It will be under 
stood, however, that: the resilient: Sealing member 
adapted to pass through port 28 in the upper 
end 27 of cylindrical housing member 20-need 
not necessarily be normally tubular in form but 
may normally be ribbon-like in form as shown 
in Fig. 8. In Fig. 8 the sealing member 37 
adapted to move longitudinally through port 28 
defined in the upper end 27 of hydraulic cylin 
der housing 20 in cooperation with flexible piston 
rod 36 to provide a fluid-tight sea between flex 
ible piston rod. 36- and upper end 27 normally 
possesses a flat ribbon-like configuration and only 
assumes a tubular configuration when it circum 
scribes flexible piston rod 36. as the said rod passes 
through port 28. Resilient sealing member 37' is 
of Such a width that as it passes through port 
28 in cooperation with flexible piston rod 36, it 
arranges itself coaxially around piston rod 36, 
the outer edges 50 and f 50’ meeting, as at 51, 
to completely circumscribe flexible piston rod 36 
Without any substantial gap between edges 50 
and 50' and without any substantial-overlapping 
of Said edges. Inasmuch as resilient sealing mem 
ber 37 normally possesses a ribbon-like configu 
ration, that portion of member 37 not actually 
confined within port 28 around flexible piston 
rod 36 Will normally possess this ribbon-like con 
figuration as shown clearly in Fig. 8. Resilient 
Sealing member 37' will ordinarily consist of natu 
ral or Synthetic rubber, but may suitably be of 
any resilient material normally having a flat 
ribbon-like configuration but which is capable of 
aSSuming a tubular configuration when passed 
through a restricted opening, as for example when 
passed through port 28. It will further be under 
stood, of course, that resilient sealing member 
37 may be used in any of the embodiments or 
modifications shown in Figs. 1 to 7, inclusive, in 
place of the longitudinally split, resilient, nor 
mally tubular sealing member 37. . . . . 
What I wish to claim as new and useful and to 

Secure by Letters Patentis: - ; : . . . 
1. A hydraulic hoisting device comprising, in 

combination, a housing having walls defining a 
chamber ... and a port communicating with said 
chamber, the axis of said port being substantially 
coincident. With the longitudinal axis of said 
chamber, Said chamber being, fluidly connectible 
With a Source of fluid under pressure, a piston 
slidably arranged in said chamber for longitudi 
nal movement therein in fluid-tight relation-with 
the Walls, forming said chamber, a rotatable 
sheave mounted in spaced relation from said 
housing, the outer periphery of said sheave being 
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Substantially tangential to the longitudinal axis 
of said chamber, a flexible piston rod affixed at 
one end to said piston and extending through said 
port and over said sheave, a resilient sealing mem 
ber adapted to move longitudinally through said 
port in cooperation with said flexible piston rod 
to provide a fluid-tight seal between said flexible 
piston rod and the walls of said housing defining 
said port, and a reel mounted in Spaced relation 
from said housing for receiving in the form of 
an elongated strip the resilient sealing member 
when said piston moves toward the piston rod 
end of said chamber and for paying off said 
resilient sealing member when Said piston is mov 
ing away from the piston rod end of said chamber. . 

2. A hydraulic hoisting, device comprising, in 
combination, at least one housing having Walls 
defining at least one chamber and a port com 
municating with said at least one chamber, the 
axis of said port being substantially coincident 
with the longitudinal axis of said at least one 
chamber, the said at least one chamber being 
fluidly connectible with a source of fluid under 
preSSure, a piston slidably arranged in Said at 
least One chamber for longitudinal movement 
therein in fluid-tight relation with the walls 
forming said at least one chamber, a rotatable 
sheave for each said at least one chamber 
mounted in Spaced relation from Said housing, 
the outer periphery of said sheave being sub 
stantially tangential to the longitudinal axis of 
said chamber, a flexible piston rod affixed at one 
end to said piston and extending through said 
port and over said sheave, a resilient sealing 
member adapted to move longitudinally through 
said port in cooperation with said flexible piston 
rod to provide a fluid-tight Seal between said 
flexible piston rod and the walls of said housing 
defining said port, and a reel mounted in spaced 
relation from said housing for receiving in the 
form of an elongated Strip the resilient Sealing 
member when said piston moves toward the pis 
ton rod end of said chamber and for paying off 
said resilient Sealing member when said piston is 
moving away from the piston rod end of Said 
chamber. 

3. A hydraulic hoisting device comprising, in 
combination, a housing having walls defining a 
chamber and a port communicating with said 
chamber, said chamber being fluidly connectible 
with a source of fluid under pressure, a piston 
slidably arranged in said chamber for longitudi 
nal movement, therein in fluid-tight relation with 
the housing walls forming Said chamber, a flexi 

... O 
ble piston rod affixed at One end to said piston 
and extending through said port, the other end 
of Said rod being adapted to engage with a load 
for hoisting said load, a longitudinally-split, re 
silient, normally tubular sealing member ar 
ranged coaxially with that portion of the flexible 
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piston rod positioned within said chamber and 
said port and adapted to provide a fluid-tight 
seal between said flexible piston rod and the walls 
of Said housing defining Said port, and a reel 
mounted in spaced relation from said housing for 
receiving in the form of an elongated strip said 
longitudinally split, resilient, normally tubular 
sealing member When said piston moves toward 
the piston rod end of said chamber and for paying 
of Said sealing member when said piston is mov 
ing away from the piston rod end of said chamber. 

4. A hydraulic hoisting device comprising, in 
combination, at least one housing having walls 
defining at least one chamber and a port com 
municating With said at least one chamber, said 
at least one chamber being fluidly connectible 
With a source of fluid under pressure, a piston 
slidably arranged in said at least one chamber for 
longitudinal movement therein in fluid-tight rela 
tion with the housing walls forming said cham 
ber, a flexible piston rod affixed at one end to 
Said piston and extending through said port, the 
Other end of Said rod being adapted to engage 
With a load for hoisting said load, a longitudi 
nally-split, resilient, normally tubular sealing 
member arranged coaxially with that portion of 
the flexible piston rod positioned within said at 
least one chamber and said port and adapted 
to provide a fluid-tight seal between said flexible 
piston rod and the walls of said housing defining 
said port, and a reel mounted in spaced relation 
from said housing for receiving in the form of an 
elongated Strip the longitudinally split, resilient, 
normally tubular sealing member when said pis 
ton moves toward the piston rod end of said 
chamber and for paying off Said sealing member 
When Said piston is moving away from the piston 
rod end of Said chamber. 
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