2,663,285

B. JOHNSTON ET AL

Dec. 22, 1953

LIFTING APPARATUS

5 Sheeis-Sheet 1

Filed April 23, 1949

/8

79

74

Z 4
//

/7

74
256

~

F/6.

5

5

#A1

INVENTORS
BUAINE SOHNETON
SOIN &, MASON

Kol v Facaogrre

BY

ATTOONEYS



Dec. 22, 1953

Filed April 23,

#

£76.3

Y

B. JOHNSTON ETAL
LIFTING APPARATUS

o

(il

28

1949
‘ 7 I
S " w
# ,,) :
% 4 ”
NS
7 /[i///
/ﬁ vl
U . [
Y —/ﬂ —__r
5 N 3
Y7 P
//7
/ ---
L/7
4
/
//!-/ -~ -/?
-1
Wi
N1 \
AN\
1 .
N | [ i
l B
\l

5 Sheets-Sheet 2

|

\

NE4

e

é -/6

X'ﬁf

—544

i &

54

. INVENTORS
BLAINE JOWNETON
JSOAN &, MASON

il e

AT TOONEYS



Dec. 22, 1953 B. JOHNSTON ET AL 2,663,285
: LIFTING APPARATUS : .

Filed April 23, 1949 | 5 Sheets—Sheet 3
% ' :
Yavf] ~ /-'/6:/? ” ‘\Q//l
] ’ ? 4 <5 N O
?ﬁ%’\ A &
SR 2
2 ’§L\\ 9377
W ez ™
\ '
N - 74
\ - ‘/
| =
s B
4
& i o
e
8 il IN%Z
4 | 4
7 //
o
y %
“o il ]
# >4
%A N # \ I g e /
] i
2 _/% 3P il »Y4
B2l B
4 - 'n /6.4
ﬁé ¥ i
p N: :
AN
INCERNZZ 1IN | 17 <4
\ B '.96—’—’ E: ‘
9 <) N[/ INVENTORS
7 \ | BLAINE JOWNETON
. /! JOHN €, MASON
' N o[ BY '

ATTORNEYS



2,663,285

B. JOHNSTON ET AL

Dec. 22, 1953

LIFTING APPARATUS

5 Sheets-Sheet 4

Filed April 23, 1949

INVENTORS

- BLANE JOMNSTON
JOIN & MRSON

ol v Fseacrnne

\\\\\\\\\\\\\\\\\\\\\\\\\

AR
,I/Iff//'%/)tﬂ.’.l/\\

.A“wﬂﬁmmmm_msw N . mm R /.M\
s 1

ATTORNEYS



Dec. 22, 1953 B. JOHNSTON ET AL 2,663,285

LIFTING APPARATUS

Filed April 23, 1949 5 Sheets—Sheet 5
1w 1T |
ZZAN R Y il \
6.8 m\\: e |
y= Y ,///5Zd
RN - 7 :
7 N2 %—"/”f
O I V4 || 4
it // g \
Ny
118 49 ! /
: & 7
TIE 7 / i
as P YN /37.'7‘;, |
A SN w0 %
185 &Y o N
(4 w—1 | |
4 4 |
& 0 17
N |
— 0/l 261 -
/65'7' 1 P 3/ : \ 7/
ol )
VIR f
v /7 L7
Vg 7 1
“ / a-Y Y,
NG /
/a7 - 0| , f@
N7z |
{f e dNZZE Y
2 Py A e
b ////”“ [T, % 24
L
i e
/ . :
1 NUN AR AU
/49 /]; '
INVENTORS
BLAINE JOHNSTON
JOHN &, MRSON
BY : .
M% W

ATTORNEYE



Patented Dec. 22, 1953

2,663,285

UNITED STATES PATENT OFFICE

v 2,663,285 ,
LIFTING APPARATUS

Blame Johnston, Pasadena, and John C. Mason,_f., .
" Bellflower, Calif.; said Johnston assignor,. by,f ’
_mesne. assignments, to said Mason b

Applxcatxon April 23, 1949, Serlal No 89,327
(CL 121—46) '

. 12 Clalms
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This invention relates to an hydrauhc device
of the type including a cylinder, a piston recipro-
table therein, and a wire line or cable operated

by the piston. More particularly, it relates to .

an hydraulic device of the character described
having improved means for .sheathing the wire
line and for supplying hydraulic pressure to and
bleeding hydraulic pressure from the piston. .
As set forth in Mason U. S. Patent No. 2,240,794,
entitled “Drilling Lift,” granted May . 6; 1841,
- well drilling rig operations may be: earried: out
by means of hydraulically operable ¢ylinders and
pistons.
cable operated by the piston is sealed by means
of a plurality of nestable or télescoping tubes;

As there. set. forth, the wire line or.

10

one of which is fixed to one end of the. cylinder -

and another to the piston, there being any de~
sired number of intermediate tubes and the sev-

eral tubes being slidably engageable one :within =
-%:sure to and bleeding - hydraulic pressure from

another so as to provide an: effective.seal for
the cable and at the same time to allow a long
stroke of the piston. :

It is an object of the present 1nvent10n to pro-

vide an improved hydraulically operable dev1ce .

of the character described.:

It is a particular object of the: 1nventlon to :
vrovide an hydraulically- operable device of the -
character described, including a cylinder; a pis-

ton reciprocable therein.and a plurality of nest-
able or. telescoping tubes for sealing the ‘wire
line operated by the piston.

It is a particular object of the 1nvent1on to
provide improved sealing means -for-wire .cables
operated by pistons in the manner described.

It is a further particular object of the inven-
tion to provide improved -means for supplying

30U

fluid pressure to an hydrauhc dev1ce of the char=: .

acter described.

These and other obJects of .the mventlon will

be apparent from the ensumg descr1pt10n and
the appended claims.:

|

40

Certain forms which the 1nvent10n may as-',':

sume are exemplified in the following description
and illustrated by way of eyample in the accom-
Panying drawings in which: .

Figs. 1 and 2 are diagrammadtic, vertlcal sec-
tional views of one form of hydraulic device of
the invention, Fig. 1 showing-the.piston at the

.45

end of its down stroke and the nestable sealing :

tubes in‘ their extended. position, and Fig. 2

80

showing the piston at the end of its upstroke and -

the nestable tubes in collapsed or telescoped pos1-

tion.
Figs. 3 and 4 are fragmentary, vertmal sec-

tional views, Fig. 3 bemg taken through the lower .

b5

2
portmn and the mtermedlate portlon of - the.
hydraulic device, and Fig. 4-being taken. through
the .upper portion. of the device. R

Fig.: 5 is a view, partly in elevation and partly -
in section, of the.coupling means employed to..
couple the upper and lower sections of the main.
cylinders. .

Pig. 6-is'a fragmentary v1ew m vertical sectlon
through- the coupling means of: F1g 5, illustrat-
ing certain details thereof.

Figs. 7.and 8 are views similar:to Fxgs 3 and 4
respectively, but 1llustrat1ng a dlfferent embodi-
ment of the invention. : -i

Referring now to:the drawings, and more par-
ticularly to Figs.-1 and 2; the hydraulic ‘device is-.
generally. designated as 10 and it comprises. an
upright cylinder {[,-including -upper and lower
sections 12 and 13 coupled at 14. . A supply con-
duit 15 is provided for supplying hydraulic pres-

the cylinder and a piston 16 is reciprocable with-
in-the cylinder for the purpose of operating a
wire line or cable IT which is led over sheaves .
18 and 19:and supports.a load 20-at its other end.-
A liner 25 is disposed:within the cylinder .{{.and.
is spaced therefrom to ‘provide an annular. pas-
sage 26, and a plurality of collapsible or nestable
tubes 27 and an air inlet 28 are also provided. . --
Referring now more particularly to Fig. 5, the .
coupling means 14, comprises :a grooved ring or -
nut 35 which engages threads or cam members .
36 formed on a flange 3T at the bottom of the :
upper: section {2 -of the. cylinder. The ring 35-
bears against a conical flange 88 formed on the
lower section 13, and lugs 39 formed on the lower.
section are provided for limiting downward move- .
ment of the ring when the sections are un-
coupled. Clamping means 40-are provided . for
securely--clamping the upper and lower sections.
together. - It will be: apparent, of course, that
other coupling means-may be employed,-e. g.. an
ordinary - flange and bolt constructmn (not
shown). : g
As 1llustrated in F1g 5 the liner 25 is also sec-
tional in construction; comprising -upper -and-
lower  sections 25a. and 25b, respectively. The
upper section 25q¢ is guided and centered inter-
mediate its ends by means of an annular guide
member 41 which also seals off the annular pas-
sage 26. Therebelow a plurality of holes 42 are
formed in the liner for passage of hydraulic fluid. -

. At its upper:end the liner is guided and centered

by means of radially spaced lugs or pilot members:
43:bolted to the cylinder, as shown in Fig, 4. At

its - lower :end - the . upper liner - section 25¢ is ..
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threaded to a tubular connecting member 44
which is threaded at its lower end to a flange 45
which is fixed by means of cap screws 45 to lugs
41, which are spaced radially about and are
welded to the inner surface of the upper cylinder 5
section 12. The lower liner section 25b is di-
rectly threaded on a_flange 48 which is fixed by
means of cap screws-48a.to radially. spaced lugs-
49, which are welded to the lower cylinder sec-
tion 13. 10

As best shown in Fig. 6, pilot means compris- -
ing a tongue 58 and a companion recess 5 i-formed- -
in the flanges 45 and 48, respectively, are pro-
vided for bringing the upper and lower liner, sec~:.
tions 25¢ and 25b into precise alignment. A 15
sealing member 52 is provided for effecting a
pressure-tight seal between the upper. and.lowers:
cylinder sections 12 and 13. As also illpstrated, ...
pilot means for the upper and lower cylinder —
sections is provided in the form of machined lugs 20
53 welded to and spaced-radially-about-the lower-.
end of the upper section- {2 of-the eylinder. .

As shown in Fig. 3, the-liner-28 rests-upon: a-
base member §&- and is centered-and-guided by
means of an annulus 54q formed-as an integral.-25
part of the base. A rubber-bumper 55 is-fixed to’
the annulus §4¢, as shown, and is formed with:

a central passage-58 whioch cemmunicates with
the air pressure line 28,1t will be apparent-that-
the liner 25, although -guided: and - supported at: 30
top and bottom is free-to-move-axially relatively

to the cylinder (i, thus-allowing for different co- -
efficients of expansion of these members:- -

Referring -to Fig. 4, there- is: clamped -to the
upper end of the cylinder by means.of-cap screws 1
§0, a crown block 61 having a-central:opening 62.:
An air pleed passage 63 is formed at:the upper
end of the cylinder for communicating with air
bleed lines 64, as illustrated..-A coupling member.
85 is clamped in the opening 62 by means.of a 40
spanner nut 66 and a lock nut-67. ~A plurality of:
stacked, annular rubber-cable wipers 68 are dis-
posed in a-cylindrical liner 78 and.-are clamped-
tightly in place between washers .7 and. 12 by
means of a nut 13, The ¢oupling-member:65 1545
formed at its lower end-with-a-flange 74 having- &
recess 15, a radial passage 18 communicating with:
the recess 715, and a depending lug 17: Theinner-:
most member 18 of the: nestable :tubes. 27 is
threaded at 18 to the coupling member 65. The::30
next or adjacent nestable -tube 80.is threaded at::
8i to a coupling member 82 which:is:threaded at:-
83 to o flange or head member 84, - The head::
member 84 is formed with-a flange 85. having. @x:
facing 8%a of relatively - soft, -machined--alloy ;55
such as soft brass, the radius of- whieh is-such;-
as to form a close, sliding: fit within the liner- 25+
The head member 84-is also-formed-with a-lug .80
received within the recess-715 of the:-coupling-«
member 63, and it is provided-with- a - rubber:£0
pumper 91 disposed -in alignment with:the de-.
pending lug 17 of the coupling: member. 65. = The
head member 84 is also provided with a pair-of
oppositely disposed-lip seals 92, seated in-annular
grooves 93, said sealing members being in sealing .85
.engagement with the outer surface of the inner- :
most- nestable tube T18. - Vertical passages 94 are::
formed in the flange 85.

Each of the outer nestable tubes 98, 97, and 88: -
is similarly provided with a head .member: 84. -T0
However, -each adjacent pair of these head mem-...
bers is provided with a-dash pot.arrangement, as- :
illustrated, comprising. a recess 99 formed-in:one;--
of the head members and.a companion lug or
plunger 108 formed in the underlying head-mem-.75

ber. The outermost nestable tube 28 is threaded
at 119 to the body or main casting i{{ of the
piston 6. (See Fig. 3.) The casting {f{ Is
formed with annular grooves {12 and with ver-
tical passages (12a. A rubber sealing member
{13 having lip seals {14 is vulcanized thereto.
The_cable or wire line 11 passes through a rubber
vibration dampener 116 -and-p coupling: member
or retainer {11, and a button 118 is fixed to the
bottom of the cable for retaining the same with-
in a hollow chamber 11§ formed in the casting
{{1:;:>A bottom closure (29 is provided for the
piston, being secured thereto as by means of cap

_ screws 21 and,-as Hlustrated, a rubber clamping

pad- 22 is:seated at the bottom of the closure
member 120, Each of the nestable tubes 78, &8,
96 and-97 is;provided at its lower end with a
flange {23 for a reason explained hereinafter.
As also shown in Fig. 3, an annular member {23
is fixed to the piston 18. Such member is pro-
vided-with:a:soft: alloy:facing::{25 and with ver-
tical.. passages: 126,:2:The-annular ~member 124
serves. $0-take the weight.-of the piston and lowsr
end of the nestable tubes when: the cylinder is in
horizontal position; thus:preventing deformation
of the rubber:sealing'/member: 1 13.

The-structure.thus: described operates as fol-
lows: -To-lift e load; hydrawlic pressure is ad-
mitted to:the cylinder.through eonduit: & The
fluid passes:upwardly-through the-annular space
26 between: cylinder: {1 and:liner 25, thence
through: openings: 42 into- the liner-and through
passages. 94 in the flanges.88 to: the piston 8.
The-piston is-thus foreed:down. The:innsrmost
nestable tube:78; being fixed 4o the upper end of
the -cylinder, remains:stationary. The other or
outer mestable: tubes; 80,86, :87 and 98 move
downwardly "as &.unit.until:--the head member
84 of the:tube.80 strikes:bottom . flange {25 on
the innermost .tube 18,  thus  arresting - further
downward movement.of: tube:28: ~Then tubes 9§,
97 and 98 continue their downward movement
as a . unit until:tube :96. battoms on the fange {23
of tube- 80; etc.-until:the tubes are extended as
shown in Fig. 1. Meanwhile; the cable: {7 will
be pulled; thus lifting the load 28, and the cahle
will be effectively sealed against-loss of pressure.
The: wipers.68: effectively. :prevent entry of dust.
Tt will:be noted that the tubes 27 are not in actual
sliding :contact ~with ‘each:.other:except. at the
annular sealing members.92; «Thus, undue fric~
tion is- avoided; but:ibecause of. the multiplicity
of and overlapping relation:of:-the tubes and their .
sealing::members;-loss: of pressure-is effectively
avoided.

Thedash pot arrangement.is:effective .to pre- -
vent-. shoek,--and-resultant. noise <:and. damage,
when the tubes are telescoped. The-employment .
of a-liner,.and of an annular passage-for flow
of fluid,: is-advantageous-because it: simplifies: hy-
draulic connections and strengthens.the :struc- -
tures  ‘Thus,-fluid :can-be admitted.and drained
from-a -point near-the bottom,.thusiobviating the
necessity of-piping:fluid.to.the-top of. the cylinder.
This is of considerable-importance.in practice,.
wherein-a:100 foot or:longer:-cylinder may be used.
A great-advantage:is derived. from the use of a
liner in-that:it; obviates the:mecessity-of. machin-
ing thereylinder:zThe structure.described may be
of great height.and-diameter:and may be used
as a.major: structural; load-supporting element, of
a portable:.derrick: +:Obviously, in such::a: case:
the eylinder must be of rugged construction, and -
machining:the interior:of.the-cylinder-to-form-a
sliding; sealing fit- with: the-piston-would-be ex-.-
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ceedingly expensive. ~Also, in such event, damage

“" tion here.

to the..cylinder- would he likely 16~ hamper or "

make impossible further operation of the piston,
until the damage is repalred . Employ_ment of a

liner obviates these. dlﬂicultles and since the liner

bears no structural load, it may be made of rela-
tively lizht section and pf a hght alloy such as

an -alloy of ‘aluminum.

A further advantage results: fmm use of the

flanges 84 and their facings 85d. _Thus, it’is only

10

these members which are in sliding ¢ontact with™ "
the liner 25, and as stated the facings 854 are.con- "

structed of soft brass and . are accurately ma-

chined. ~Thus, & shug fit is. ensured yet the ma-

chined surface is of very small ar e, and bec:

se 1

of the soft alloy, wear on the’ lmer is. mmnmzed
Further operatlon of the: structure deseribed ™

will be: appatent. 'Thus, to hold a load the pres- .
istant, and to lower

sure in the cylinder is held [l

a load pressure is bled from.the cylinder. As

cable.

o

‘Similar parts are numbered as -in
Fig. 3.

Operation of the structure of Figs. 5 and 6
will be apparent from the above description and
the operation. of the apparatus of Figs. 3 and 4.

It is thus apparent that a form of hydraulic
apparatus has been provided, including a cylin-

_der, a piston reciprocable therein, a cable oper-

ated by the piston and means for sealing the
le. Such apparatus effectively seals and op-
erates the cable, and. it embodies numerous im-

.provements as detailed hereinabove. -

While we have shown the preferred forms of
our invention, it is to be understood that various
changes may be made. in its construction by
those skilled in the art without departing from
the spirit of the mventlon as defined in the

o appended claims; -

20

the tubes 21 telescope; the. dash pot arrancement',

will effectively prevent Shoek..
The structure  thus descrlbed

siderable height.

s spemally’f
adapted for cylinders’ of large diameter and con-

iyl
43

In Figs. 7T and 8, there is illustrated a somewhm.' .

simpler but generally similar hydraulic devies

which is better adapted to cylinders of smaller
diameter and length.

Refe1r1ng to these ﬁgures the structure is gen~ 3

erally designated as {30, and it comprises a ¢ylin-
der 131, a liner {32, a piston {33 reciprocable in
the liner 132 for operating 2, wire line {34 and
a plurality of nestable tubes generally designated
as 135.

It will be noted that the liner {32 does not ex-
tend to the top of the cylinder.
132a are provided which are spaced radially about
and are bolted to and-centered-in the eyhnder
as shown. It will also be noted that the liner
132 is fixed to the bottom of the eylinder at {52

The nestable tubes -135 comprise an innermost
tube 136 fixed to the upper end-of the cylinder, )
138, and an

outermost nestable tube 139 ﬁfged to the piston. -
The upper end of the cylinder 13{ is closed by,

intermediate nestable  tubes (31,

Instead, guides:

means of a cover 149 fixed thereto as by means

of cap screws 141 and having a central opening -
142 in which a coupling merber 443 is received.’,
The coupling mefber {43 is clamped to the eylin<’

der by means of a spanner nut {44, Annular
rubber cable wipers 145 are provided, being re-
ceived in a retainer {46 and clamped in place
by a nut {47 and washer i148. The coupling mem-
ber 143 is formed with a recess 149 in which a
rubber bumper. 150 is received and which also
forms a dash pot for receiving a plunger (51
formed on the head member or top flange 180
of the adjacent nestable tube 137. The flange
168 is formed with a vertical passage 161 and it
is threaded to the upper end of a coupling mem-
ber 162 which is threaded, at its lower end, to
the tube itself. Lip seals {63 are provided, as
illustrated.

The other nestable tubes 138 and {33 are
similarly constructed and equipped. However,
each adjacent pair of movable tubes is provided
with a dash pot {64 and/or a plunger {§5 and,
instead of having a continuous flange, the tubes
138 and 139 are provided with spaced, radial lugs
166 which are machined and are of a radius, to
form a close, sliding fit with the liner i32. The
construction of piston 132 is generally similar
to that of Fig. 3 and requires no further descrip-

50

65

€0

65

70
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Having thus described our invention, what we
claim and desire to secure by Letters Patent is:

1. An hydraulic_ device "of the character de-
scribed comprising a cylinder; a piston reecipro-
cable therein, a cable fixed at one end to and op-
erated by said piston, said cable passing through
one end of said cylinder, and a plurality of tele-
scoping tubes for sheathing said cable including
2 fixed tube fixed to Said one’ éend‘of ‘the cylin-
der’ and ‘another tube ﬁxed to’ sald piston, said
tubes. ‘other. than ‘said fixed tube bemg each pro-
vided Wlth annular guide méans at one end to
guide the same, in’ sa1d cyhnder

2. An hydrauhc device of” the character de-
scrlbed compusmg a. cyhndel, a piston recipro-
cable ‘therein, a “cable fixed at one end to said
piston and operated thereby ahd passing through
one,end of said’ cyhnder ‘and & plurality of tele-
seoping fubes’ f01 sheathmg said cable includ-
ing "a.tubeé fixed to said cyllnder and another
tube fixed to said plston said tubes including
head’ membexs for abutment When the tubes are
telescoped #nd dash pot means for operation
between adjacent tubes during telescopmg of said
tubes t0 prevént shock thereto

2, Lutlng “ppaxatus comprlsmfr ‘& rigid verti-
cally éxtending cylinder - plston reciprocally
dlsposed in said cylmdel an_elongated force-
transfer element secm ed to sald piston, said ele-
ment extendmg through one end of said eylinder
s0 a8 to be securable to'aload; and, telescoping
tube ‘means for sheathing said ‘element, includ-
ing a fixed tube rigidly secured to said one end
of said cylinder and another tube rigidly secured
to said piston, said tube means each being pro-
vided with annular guide means engaged with the
inner surface of said cylinder.

4. Lifting apparatus as set forth in claim 3
wherein said cylinder is formed with means per-
mitting ingress and egress of fluid into said cylin-
der, ingress of said fluid forcing said piston to-
ward said one end of said cylinder so as to raise
said load, and egress of said fluid permitting said
piston to be moved away from said one end of
said cylinder.

5. Lifting apparatus, comprising: a rigid verti-
cally extending cylinder; a tubular liner con-
centrically positioned within said cylinder; a
piston reciprocally disposed in said liner: an
elongated force-transfer element secured to said
piston, said element extending through one
end of said cylinder so as to be securable to a
load; and, telescoping tube means for sheathing
said element, including a fixed tube rigidly se-

cured to said one of said cylinder and another
tube rigidly secured to said piston, said tube

» means each being provided with annular guide
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means -engaged -with the .inner surface of said...

liner.

5. Lifting apparatus.as set forth.in claim. 9.
wherein said, cylinder and liner are formed with..
means permitting ingress and egress of fiuid into .
said liner, ingress of said fluid forcing said piston .

toward said .one end.of said liner so as to raise

said load, -and egress. of said fluid permitting

said piston to be moved. away from said ome.

end of said liner. .-
7. Lifting apparatus, comprising: a rigid. ver-

tically extending cylinder;. a piston reciprocally.

disposed in- said .cylinder; .an_elongated force-
transfer element. secured. to said piston,. said

element extending through one end of said cylin-

der so as.to be securable to a load; a plurality of
telescoping tube. means, for sheathing said flex-
ible element, including a fixed tube. rigidly se-
cured to said one end of said cylinder and an-

other tube rigidly secured to said piston; annular 2

guide means formed on said, fube means having
2 sliding engagement, with-the inner surface of
said ecylinder; -and, dash.pot means interposed
between adjacent tube means to prevent shock

thereto when said tube means are telescoped fo-

gether.

8. Lifting apparatus_as set forth in claim 7
wherein said cylinder is formed with means per-
mitting ingress and egress of fluid into said cyl-

inder, ingress of said fluid forcing. said. piston :

toward said one end. .of said.cylinder so as to
raise said load, and egress of said fluid permitting
said piston to be moved away from said one end
of said eylinder, said tube means being telescoped
together as said piston is so moved. .

9. Lifting apparatus, comprising: a rigid ver-
tically extending cylinder;.a tubular liner con-
centrically positioned within said cylinder; a pis-
ton reciprocally disposed in said. liner; an elon-

gated force-transfer element secured to said pis-

ton, said element extending through one end of
said. cylinder so as to be securable to a load; a
plurality of telescoping tube means for sheath-
ing said flexible element, including a fixed tube
rigidly secured to said one end of said cylinder
and another tube rigidly secured to said piston;
annular guide means formed on said tube means
having a sliding engagement with the inner sur-
face of said liner; and, a dash pot means inter-
posed between adjacent tube means. to prevent

10

shock thereto when said tube means are tele-
scoped together.. .

10. Tifting apparatus as set forth in claim 9
wherein said cylinder and liner are formed with
means permitting ingress and egress of fluid into
said liner, ingress of said fluid forcing said piston
away from said one:end of said cylinder so as .
to raise said load, and egress of said fluid per-
mitting said piston to be moved away from said
one end.of said cylinder within said liner, said
tube means being. . telescoped together . as said
piston is so moved. .

11. Lifting apparatus as set forth in elaim 7

~ wherein said dash pot means includes an axially

T
<

50

extending coaxial annular projection formed on
the end of one tube and s coaxial annular cavity
formed on the proximate end of the tube ad-
jacent said. one tube for receiving said projec-
tion, said cavity being of reduced diameter at its
end ‘remote from said one tube.

12. Lifting apparatus as set forth in claim S
wherein said dash pot.means includes an axially
extending coaxial -annular projection formed on
the end of one tube and a coaxial annular cavity
formed on the proximate end of the tube ad-
jacent said one tube for receiving said projec-
tion, said cavity being. of reduced diameter at
its end remote from said one tube.

BLAINE JOHNSTON.
JOHN C. MASON.
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