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dale, _Cah‘f
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| 10 Claims.
1

This invention relates to jacks, and relates
more pertmulerly 10 hydleullc jacks; th&t is,
jacks operated by fluid pressure.

Hydraulic jacks are employed extensively in
‘many industries, being used in the aircrafv in-
dustry, in railr eedmg in the automotive indusiry,
ete. There is one feetu.re of such jacks that has
heretofore been the cause of considerable difii-
culty. In the event of fluid pressure leakage or
- failure with the Jaek ram in an extended position
under load, the ram will retract with possibly
‘gerious conseguences. This dif jculty is also en-
countered in hydraulic rams and hoists employed
toc elevate automotive vehicles, etc. To insure
against such ecmdental lewermg of hydraulic
jacks, it has neen the practice to thread the outer
part of the ram . and to provide a nut thereon
which may be adjusted against the upper. end of
‘the jack barrel to retain the fam . in the elevated
position. .In other instances a pin is pessed
threugh one of several openings -in the ram to
engage the jack barrel and thus Pprevent eellaps-
ing of the jack. The thread, or the openings in
the ram, materially weaken the ram against lat-
‘eral loading and carry moisture and dirt into
the jack cylinder upon lowering of the ram SO
that the hydraulic fluid soen becomes con-
taminated.

Other factors Wthh have placed llmlta,tlons
upon the use of hydraullc jacks are the extensive
cost of gccurately machining both the internal
surface of the cylinder and the external surface

of the piston or ram, and the diffi
taining a Auid-tight seal around the ram in situ-

ations where the jack is subjected to lateral
- 1oading.

- It is an object of this invention to prewde a
hydraulic jack incorporating locking means for

positively preventmg accidental lowermg or TEe-

failure or leakage, which locking means is. en-

traction of the ram in the event of fluid pressure

tirely contained within the jack eylmder and Te-
vains therein throughout the full ‘stroke of the
jack. There are no €lements of the locKing means
which extend from the cylinder to carry water or

culty of main-

2

- safety. pm '_I'he only reqmrement is that the lock
‘control lever be set in the locking position when

the jack is put into. c¢peration.
A_nother object of the invention is to prewde 9,
mek of the charaeter referred to in which the

locking means cennot be accidentally released
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dirt back through the cylinder upon retraction of =

the ram, and there are no. exposed parts subject
to maladiustment or injury. ‘Further, the lock

‘means is at all t1mes 1mmersed in a bath of the
hydraulic fluid.

an internal locking hydraulic jack In which the

Jocking means is automatic, serving to aute-
matically lock the ram in a,ny selected or re-
quired position.

It is unnecessary for the eper— ,,

.80
It is another obJeet of the invention to provide

6H

ator to thread a nut into posmen or to insert a

while the jack réemains under load, and yet may
be easily and quickly released When it is desired
to lower the ram and its load. The loading of the

J jack resists me,nual opera,tlen ef the control lever

so lorig as the jack remains Under load, but when
it is desired to lower the load, the mtroductmn

of a small emeunt of ﬂmd under pressure frees
the lock mechanism S0 that the lever may be
,1eed11y moved to the released p051t1011 with a

-

|uid

minimum of eﬁert The 1ntroduet10n of the

_pressure to the eylmder to free the leck mecha—
nism for releese further serves 1o insure that the
_eylmdel contains suf

20

*elent fluid to prevent 2
sudden forcef ul retraction of the ram under lead
Another object of the invention is to provide

o, hydraulic jack in which it is unnecessary to
| ﬂ‘rmd hone or specially finish the internal surface
of the eylmder to receive a seeled piston. The
'Specml accurate finishing of the jack cylinder has
been a regquired item of cost in prior hydre,uhe

iacks. In the jack ef the present invention, the

‘internal surfdace of the cylinder doés not require

carefil or accurate machining, and the. p1ston or

Tram carries no peekmg but merely meves threugh

g Stiitable seelmg means at the upper end of the

cylinder. The positioning of the packing or seal-

ing means at the upper end of the cyhnder 18
especially advantageous because it is affected to
5 minimum extent by lateral leed1ng and minor

lateral displacement of the ram or piston with
T espect to the eyhp.der Furthermore the seal-
ing means and Wlpmg means at the upper.end of

the cylinder prevent the entranee of water mte

the cylinder.
A further ebJect of the invention. is to pr0V1de

‘a locking. hydraulm jack of the character ebove
referred to that . is szmple and inexpeénsive {0

.me,nufaeture and that is capable of embodiment

in jack and hoist mechanisms of various Propor-

tmrls and types.

Othe1 objectives and features of the mventlen

_Will become apparent froin the following detailed
'.deserlptlon of a typical preferred form of the
invention. 111ustreted in the accompanying draw-

ings in _Wmch
Figure 1 is a perspective view of a Jech of this
invention associated with a ‘supporting trlped
Figure 9 is .4 fregmentary perspective view
illustrating the manner in which the jack uuit
may be directly supported in the tI‘lpOCl
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Figure 3 is an enlarged vertical detailed sec-
tional view of the jack unit removed from the
tripod:
-~ Figure 4 is a transverse detailed sectional view

taken as indicated by line 4—4 on Figure 3;
Figure 5 18 a bottom view of the jack unit;

igure § is an enlarged fragmentary sectional
view taken substantially as indicated by line 6—3&
on Figure 5;

Figure 7 is an enlarged bottom view of the re-
lease thrusi washer of the lock mechanism;

Figure 8 is a fragmentary sectional view of the
ram Iimit mechanism showing the pawl carrier in
the fully extended position; and

Figure 9 is a fragmentary transverse sectional

view of the ram guilding means.

The jack mechanism of this invention is
adapted for embpodiment in hydraulic jacks,
hoists and the like, for use in the various indus-
tries, and is capable of maedification to suit it for
use in devices of different capacities and {ypes.
In the foliowing description we will describe a
tyvpical form cf the invention as embodied in a
tripod jack useful in the gaviation industry, it

being understood that this is not to ke construed -

as limiting either the scope or applicability of
the Invention.

In Figure 1 we have shown a tripod T for op-
eratively supporting the jack unit U. This tri-

pod includes three inciined legs {8 secured at -

their upper ends in a central collar or carrier
member §i. Connecting braces 12 extend be-
tween the legs 18 adjacent their lower ends and
ground-engaging pads 3 are secured to the
lower ends of the legs by adjustable universal
joints i4. Refractable casters {5 are carried by
brace members 135 extending inwardly from the
Icwer parts of the legs (2. We have shown g
manually ocperable pump P supported in the lower
portion of the trincd T for supplying the opera-
tive fiuid pressure to the jack unit U. The con-
ventional pump P illustrated has the usual op-
erating levers {8 and a release or return valve
operated by a handle §i to allow the return of
the fluid to the pump or its reservoir when the
load is tc be lowered. It is to be understood that
the jack means of the invention may be em-
ployed in connection with any other suitable
sogurce of actuating fluid pressure.

‘The cylinder {7 of the jack unit U is provided
at its upper end with a flanged head (8, (see
Figure 3) by means of which the unit may be
supported in the tripod T or other carrying struc-
ture. In Figure 1 there is shown an extension
for mounting the unit U in an elevated position
on the tripod. This extension includes a2 lower
ring {5 engaged on the carrier member tf, and
upper ring 2§ and rods 21 extending between the
two rings. The akbove mentionaed head I8 of the
Jack cylinder {7 is supported in the upper ring
20 to be some distance above the normal top of
the tripod. In Figure 2 we have shown the
langed head {8 directly engaged on the earrier
member [{ of the tripod. In this case any suit-
able form of fixture or exiension 22 may be pro-
vided on the upper end of the jack piston or ram
23. It may be preferred to provide the tripod T
with a collar 2& for encireling the lower portion
of the jack cylinder {7. The collar 24 is carried
by suitable members 25 which extend inwardly
from the legs {1. The lower supporting collar
26 assists in centering and steadving the jack
unit U in the tripod.

The jack unit U of the invention includes the
aforementioned cylinder {7 and ram 28, and fur-
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cylinder (7.

4

ther includes means 26 for sealing the cylinder
and ram, and a releasable locking means 27 for
preventing accidental retraction of the ram.

It is a feature of the invention that the cylin-

der 17 may be a simple tubular member reguir-
ing g minimum of machining. A base or head 28

is suitably fixed and sealed in the lower end of
the cylinder as by welding. The piston or ram
23 enters the upper end of the cylinder, and the
cylinder and ram elements may be of approxi-
mately the same length. In accordance with the
invention, the outside diameter of the ram 23 is
appreciably smaller than the inside diamefer of
the cylinder, and the only required means for
sealing about the ram is located in the head (8
of the cylinder. This sealing means 25 may be in
the nature of Chevron {type packing engaged be-
tween a shoulder in the cylinder 17 and a ring 3
secured to the flanged head {8 of the cylinder. A
wiping ring 32 is recessed in the ring 31 to wipe
the ram as it enters the cylinder and thus pre-
vent the entrance of water and other foreign
matter into the cylinder.

It will be observed that with the construction
just described, it is unnecessary to accurately ma-
chine or finish the internal surface of the cylin-
der 17. However, the external surface of the
ram 23 is machined or finished to properly co-
operate with the sealing means 26. It is pre-
ferred to provide the ram with guide bushings
83 of brass, or the like, for cooperating with the
The guide bushings 33 are spaced
apart on the lower portion of the ram 23 and are
secured thereto hy screws, or the like. _

As will later become apparent, it is desirable
to prevent rotation or angular displacement of
the ram 28 with respect to the cylinder 11. The
means for preventing such relative movement
may take the form of a key 34 of square or rec-
tangular transverse cross section engaged with a
flat or groove in the infternal surface of the cylin-
der. The key 34 may be secured to the cylinder
by spaced screws 33, or the egquivalent. The
above mentioned guide bushings 3% of the ram
23 have gaps or openings 285 slidably receiving
the key 24 and this cooperation prevents rota-
tion of the ram 23 in the cylinder {7. The key
34 may extend throughout substantially the en-
tire length of the eylinder 7.

The ram 23 may be a simple tubular part closed
at its upper end by a cap 38. A port normally
closed by a screw or plug 37 is provided in the
cap or head 36 to permit the bleeding of air from
the interior of the ram. A similar port 28 is pro-
vided in the upper wall of the cylinder 17 to com-
municate with the annular space between the
cylinder 17 and the ram 23. The port 32 may
be employed to bleed air from the cylinder 17,
and if desired, may be eguipped with a pressure
responsive safety valve. In the arransement il-
lustrated, the port 38 is normally closed by a
screw or plug. A pressure and return line L ex-
tends from the pump P. A line 39 communicates
with a port 48 in the lower cylinder head 28 and
a similar line 41 leads from & second port 42 in
sald head. The lines 28 and 4{ are connected
with the pump line L by a valve means to be later
described. It will be observed that the cylinder
and piston assembly of the jack unit U is of
simple inexpensive construction.

The automatic locking means 27 is an imipor-
tant feature of the invention. The means 27 in-
cludes a rod or post 43 carried by the cylinder
head 28 and extending vertically through the

78 cylinder 17 to have its upper end adjacent to
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the head 36 of the rem assummg the ram to
be 1n the fully retracted pesmmn of Flgure 3.
'I‘he post 43 is supperted for, angular movement
or rotation, bemg providéd at its Jower end with
a central opemng in the. héad 28. The bearing
or we.sher means for rotetebly suppertmg the
post 43 on the héad 28 will be latér described. A

shitt lever or centre?l lever 45 is sécured to the |

lewer end of the stem 44 to be readlly eccessﬂ)le
to the operetor The lever 45 is movable thrO‘ugh
abeuu 90° to tuin the post 43 betwesn its. opera-
tive and released positions, A batking gland 46
is prowded in the cylmder head 28 te seal eround

the stem eé The post 43 has otie 0T mere séries -

of what We will term retchet teeth 41 In the

censtructlon 111ustrated there are twe serles ef.

these teeth 47 formed on dle,metncally opp051te
sides of the post The teeth 41 extend umnter-

ruptedly throughout practically the entire length s

of the pest As best 111ustreted in Flgure %, the
side portions of the post 43 .ih which the teeth
.iﬂ are formed, are c.ylmdrlce,lly curvéd ebeut the
longitudinal axis of the pest This the teeth 47
are cylindrically ¢urved. In the pertwu.ler ¢on-
struction illustr ated, the teeth &7 have flat hori-
zontal upper faces and upwardly e,nd eutwardly

pitched lower faces, it bemg understood tHat suiit-
ably s&mrelled teeth may be employed if preferred

The teeth &7 are of umform d1men310ns a,nd con- 30

_”:1guretlen and the corresponding téeth in the
two series eecupy cerrespendmg herrzentel

planes. The two diametrically opposite side

the post 43 which are devoid of the teéth 47 are
*prererably machined to présent flat vertical sur-

faces.

. The loekmg means 21 further mcludes e pewl
.essembly associated Wlth the plston or ram 23
a,nri ceo;zeratmg wuh the teeth 41 of the post AS
a cage for the pewls The cege 1neludes uipper
and lower disc-like pletes 49 and 50 secured in
the lower portion of the tubular ram 23 by screws
or the like. Round or. eylmdrmel epenmgs 80 in

the plates -39 and 50 rece1ve the flat sided post 43

in a manner to allow for the free circulation of
fluid into end eut of the h0110w ram. 23 Two
pairs of spaced vertical plates 51 extend between
and are secured to the horizontal ple,tes 49 and 59
as by welding. As best shown in Flgure 4, 'the
plates 51 lie in parellel p1enes Wthh are tene'ent
to a circle concentric with the Tongitudinal axis
of the jack. A vertlcel plete or backmg ‘member
52 extends between, and is secured to the pletes

51 of each pair of plates adjecent “the wall “of B
‘be easily turned to the released position. The
‘introduction of fluid under substantial pressure
_*fbetween the faces of thie washers 57 and 52 relses
‘the post 43 to re-sstablish Nibricant” between the

washers and thus frée the nost fer easy manual

“turning.

“that the interior of the ram - 23 -is filled with

“hydraulic fluid so that the entire lock means 27

‘is ‘containéd in a bath of the hydraulic fluid and

‘this fact materially feerhte,tes free turning of the
‘post 43, even though the jack is under a heavy
1pad.
‘tion and relation of the lever €5 and’ the cylinder
‘head 28 are such that the post is-free for limited
'Vertlr*el movement so that the. mtreductren of
fluid under pressure to the cylinder {7 frees the

“post as just ‘deseri hed, ‘and the 1ntroductlen ef
_'fﬁmd for the purpose of eper&tmg the jack is-not
_unduly restrlcted

the ram 23. Tt will be observed that the cage
just described is fixed to the ram 23 to travel
therewith.

The pawls 48 ef the lockmg meens 2'! ere bloek-

like elements carried in the above described cage ‘gg

to cooperate with the teeth a1 of the post ‘43. As
illustrated in Flgures 3 and 4, there are two op-
posing pawls, each hevmg ﬂet vertical | sides
“guided by the pletes 51 and a flat horlzontal Iower
surface riding on the plate 50. The inner or ae-

‘ratchet teéeth 47T are horizontaﬂ as shewn in the
“drawings, the same teeth 53 are cyhndrmally
curved and horizontal, and are fermed to have
Horizontal lewer feees fer coepera,tmg with the
“pper faces of the teeth 41, ’and’ downwardly and
_inwardly inclined upper faces for engaging with
tHe lower ‘surfaces of the teeth ‘47.  As seen in

.."-'- " g, - e

“Pigtire 3, the testh 87 and 53 are cemplementary

54 Wthh retetably passes through y

o
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‘tive sides of the pawls 48 have serratmns or teeth
53 for engaging with the teeth a7, Where the

70

75
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to have full mating engagement. The teeth 53
are e,dapted te slide or ratchet past the teeth 47
when the ram 23 mMoves upwardly, but lock with
‘the teeth 47 to =p=051tlve1y prevent downward move-
ment of the ram. The upper cage plate 49 has
downwerdly and outwardly inclined surfaces 54,
and the tops of the pawls 48 have correspondingly
'slepmg faces which cooperate with the surfaces
54 to urge the pawls inwardly when load is im-
posed on the pawl assembly. Spring means are
provided to urge the pawls 48 into engagement

with the teeth 47 of the post 43. Sets of spaced

heheal springs 85 are errenged under comipres-
*51011 between the member 52 and the rear faces
of the pawls to yieldingly urge the pawls in-
'Wardly

_ The cylmdrzce,l curvature of the teeth 47 and

‘58 ‘allows the post 48 to be turned between the

position where its teeth 47 are engaged by the
pawl teeth 53 and the position where its flat faces
oppese the pawls. The first named posntmn of

_post 83 is the “locking” position where the pawls

A8 ‘serve to prevent downward or retrograde

| movement of the ram and the second named po-
55 '18113101'1 is the “released” position where the ram
93 is-free to travel with respect to the cylinder 17

and pest 43,

The mv ntmn mcludes means Whereby th-m in-

rrrrr

frees the post &3 fer easy manual mrnmg be-—
tween the locking peertlen end the Teleased posi-

tion, even though the jack may be under a heavy

load. This means includes a bearing washer 57

secured to a sheulder on the post 43 at the upper

end of the stem £4 and-a bearing washer 58 en-
caged between the washer 57 ahd theupper face
cylinder he ad 28.

The washer 57 is nreferably of steel while the

‘washer 58 is preferably of hard brass, or the like.

The above deseribed port 48, which is of a smaller

capacity than the port 42, discharges into the
cylinder {7 -directly under the ‘washer 58.
‘washer 58 is recessed or counterbored at this
‘point to allow the fiuid to reach the stem 44 which
‘_'_msses throe h the Weeher Wlth seme telerence

‘The

‘‘‘‘‘

1'pettem of ehcunrrels 59 shown in Flgure q, Wthh
allows this
the engaging faces of the two washers 57 and 58.
“Assuming the jack to be under load, the sudden
introduction of fuid ‘nre ssure to the port 48
results in the delivery of ﬂmd pressure to the
:'ehe,nnele ‘58 so that a film of fluid is provided
‘between the faces of the washers.

uid under pressure to enter between

.

This ﬁlm of
11qu1d 111 ef‘fee*’ ‘“Aoats” the post 43 =0 that it may

In this connection, it is to be ebserved

‘Tt is to be unders teod. that the construc-

‘Means is prowded to assure diversion of the
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fAuid pressure io the port 49 and thus facilitate
easy turning of the post 43 as above described,
while allowing the free rapid discharge of fluid
from the cylinder {7 when the jack is to be re-
tracted. The above mentioned lines 39 and 4f,
leadine from the ports 48 and 42, respectively,
extend to a check valve which is at the end of the
pump line L. The check valve has a fthrough
port §8 leading directly from the line L to the line
38 of the oort 406. A second port Bf of the check
valve extends from the through port &l fto the
terminal of line &t{., A spring-urged ball 62 is
arranced in the wvort 8¢ to cooperate with a seat
therein and prevents pump p1 essure from fiowing
into the line 4i and port 4 Accordingly, fluid
pressure from +he pump P is obliged to travel to
the port £ However, upon release of the lock
‘means 27 and ret:::aﬂtion of the ram 23 the fluid
pressure in the cylinder {7 unssats the valve 62,
and the fluid from the cylinder returns through
the larger port 42 and line §{ ioc the pump line L.

The invention includes a safety means for pre-
venting over-travel of the ramm 23. This safety
or limit means includes a valve body 65 on the
lower side of the cvlinder head 28 and a line 64
extending from this body to the return side or
reservoir of the pump P. The psssage 63 of the
valve body 85 contains & ball 67 seating inwardly
against g seat therein o normally prevent the

outward flow of fiuid from the cylinder. A spring
632 is engaged between the ball 67 and a guide
nut 62 in the passage 58 {0 urge the ball to the
closed position. Ports 9 in the nut 68 main-
tain the passages 8% in communication with the
cylinder §7. A lilmitv rod 78 Is secured to the ball
537 and extends upwardly through the nut 68 into
the cylinder t7. We have shiown the rod V8 con-
nected to the bali a3 by a2 tall or universal joint
sg that the bail §7 is frse to center itself on the
seat. The rod 70 slidably passes through open-
ings 7§ in the cage plates 49 and 52, and is pro-
vided at its upper end with a nut 2. The nut 72
is located adjaceny the upnper end of the cylindar
{7, In the event thai the ram 23 is projected
an excessive distance, that is, beyond the in-
tended limit of its upward movement, the plate £3
cngages the nut 72 and lifvs the rod 18 to raise
the ball §7 from ifs seat. This allows fluid under
pressure te return from the eylinder 17 to the
PUMPp Cr pump reservoir, and if tne pump is fur-
ther operated, the pumped fluid is merely by-
passed through the passage 56 and line 73 bhack
to the pump reserveoir. Upon lowering of the
ram 23, the spring 68 reclesas the limit valve §7
to condition the jack for further operation.

In describing the operation of the jack, it will
be assumed that the pump P and the jack unit
U have previously been primed and conditioned
for operation. When it is desired to operate the
jack to elevate a load, the lever 45 is swung to
the “lock” position so that the teeth 87 of the
post 43 are brought into engagement with the
pawl teeth 53. The pump P is then operated to
supply fiuid under pressure to the lower end of
the cylinder {7 through the port 48 as above de-
scribed. The intreduction of this fluid displaces
or forces the ram 23 upwardly and elevates the
load. As the ram moves upwardly the teeth of
the pawls 48 ratchet over the teeth 47. When
the desired height is reached, pump operation is
terminated. The pawl teeth 33 engaged with
the teeth 47 positively prevent downward move-
ment of the ram 23 and its load, even in the
- event of subsequent fuid pressure failure or leagk-
age. Thus the lock means 271 automatically as-
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sures retention of the ram and its load in the
elevated position. The lock means 27 also serves
to prevent sudden retfraction of the load in the
event of fluid pressure failure during operation
of the pump and raising of the rain. |
When it is desired to lower the ram 23 and its
load, the pump P is put into operation for a short
time, as by giving its operating lever a Ifew
strokes, to supply fluid pressure to the cylinder
17 through the port 49. As above described, this
fluid pressure is directed in such a manner as to
provide a film of liquid between the washers 57
and 58. This renders manual turning of the
post 43 easy. ‘The operation of the pump P for
a,.short period also assures the provision of fiuid
in the cylinder (1 to replace any iluid that may
have leaked out, thus avoiding the possibility
that the ram 23 and its load may drop suddenly
when the lock means 21 is released. Following
or during the momentary operation of the pump
P, the lever 45 is turned to the ‘“reieased” posi-
tion to move the teeth 47 out of engagement
with the pawl teeth 53 and the handle 8 1s op-
erated to open the release or return valve of the
pump P. This allows the ram 23 and its load
{0 move downwardly and dispilace the fluid irom
the cylinder 7. The fluid is displaced threcugh
the port 42 and past the check valve €2 as above
described, to return to the pump or its reservoir.
It will be seen that we have provided a sinipie
dependable hydraulic jack embodying a lock
means which is entirely contained within the
jack cylinder to be permanently bathed i1n hy-
draulic fluid. There are no exposed lock parts
subject to injury or maladjustment, and no lock
parts which carry foreign matter into the jack
cylinder. 'The lock means 27 is simple and easy
to operate, and is posifive in its action. The
control lever 45 of the lock means 1s conven-
iently located, and it is unnecessary for the op-

erator to climb or reach a lock megns at the top

- of the jack cylinder as he is obliged to do in con-

ventional jacks.
Having described only a typical preferred em-
podiment of our invention, we do not wisih to be

Jlimited to the specific details herein set forth,

but wish to reserve to ourselves any features or
mogifications that may fall within the scope of
the following claims.

We claim:

1. In a hydraulic jack, or the like, two ele-
ments, one a cylinder, the other a ram operable
in the cylinder, means for introducing fuid un-
der pressure into the cylinder {0 cause one ele-
ment to be moved to any one of a plurality of
projected positions with respect to the other ele-
ment, 3 member on one element having ratchet
teeth, a pawl on the other element adapfed to
ratcehet over said teeih during such projeciion of
sald projected eiement and cocperable with said
teeth to prevent the return of caid projected ele-
ment from its projected position, said member
and pawl being arranged and related for relative
turning movement, and means for effecting such
relative turning movement to disengage said
teeth and pawl and thereby allow the return of
said projecited element.

2. In a hydraulic jack, or the like, two ele-
ments, one a cylinder, the other a ram operable
in the cylinder, means for introducing fluid un-
der pressure into the cylinder to cause one ele-
ment to e moved to any one of a plurality of
projected positions with respect to the otfther
celement, a turnable member extending longitudi-
nally of one element and having ratchet teeth,
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8 pawl on the other element cooperable with said |

teeth to prevent the return of said projected eie-
ment from its projected position, and means for
turning said member to disengage its teeth from
the pawl and al.ow the return of said projected
element,

3. A hydraulic jack, or like device, including
a cylinder, a ram operable in the cylinder, means
for introducing fiuid under pressure into the
cylinder to project -the ram therefrom, a post
turnably carried by the cylinder to extend lon-
gitudinally therein, ratchet teeth on the post, a
pawl carried by the ram for cooperating with
the teeth to retain the ram in a projected posi-
tion, and means for turnhing the post to disengage
its teeth from said pawl.

4. A hydraulic jack, or like device, including
a cylinder, a ram operable in the cylinder, means
for introducing fiuid under pressure into the

cylinder to project the ram therefrom, a post

turnably carried by the cylinder to extend longi-_-
tudinally therein, ratchet teeth on the post, a
cage on the ram, a pawl having teeth and car-
ried in the cage in a manner to have its teeth
engage the teeth of the post to retain the ram
in a projected position, and manual means 1or
turning the post between a position where its
teethh are engageable by the teeth of the pawl
and a position where its teeth are clear of the
pawl teeth.

d. A hydraulic jack, or like device, 1nclud1ng

a cylinder, a ram operable in the cylinder, means

for introducing filuid under pressure into the
cylinder to project the ram therefrom, a post
turnably carried by the cylinder to extend longi-
tudinally therein, ratchet teeth on the post, a
cage on the ram, a spring urged pawl in the cage
for cooperating with the teeth of the post to
prevent retraction of the ram from a projected
position, the pawl being adapted to ratchet over
the teeth of the post during projection of the
ram, and means for turning the post between
a position where its teeth cooperate with the
pawl and a position where its teeth are clear of
the pawl,

6. A hydraulic jack or llke dewce comprising
a cylinder, a ram operable in the cylinder, means
for introducing fluid under pressure into the
cylinder to project the ram therefrom includ-
ing port means communicating with the cylinder,
a longitudinally extending turnable post in the
cylinder, ratchel teeth on the post, a pawl car-
ried by the ram engageable with the teeth to re-
tain the ram in a projected position, means for
manually turning the post to release its teeth

from the pawl and allow retraction of the ram,
and means for facilitating such turning of the
post when the jack is under load including two
thrust bearing members having engaging faces
which support the post for rotation, and means
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and means for facilitating such turning of the
post when the jack is under load including {two
thrust bearing members having engaging faces
whieh support the post for rotation, at least one
of said faces having fluid channels, and means
for directing fiuid under pressure from said port
means to said channels to provide a lubricating
ilm of fluid between said faces,

8. A hydraulic jack comprising a cylinder,
head means on one end of the cylinder, a ram
operable in the cylinder and projectable from
its other end, a post rotatably secured to the
head and extending axially into the cylinder,
an axial row of ratchet teeth on the post, means
for introducing fiuid under pressure into the
cylinder to project the ram, a pawl carried by

the ram to ratchet past the teeth during such

projection of the ram and cooperable with the
teeth to prevent retraction of the ram, and means
for turning the post to move said row of teeth
out of ccoperation with the pawl and thereby
allow retraction of the ram.,

9. A hydraulic mechanism compnsmg a Cyl-
inder, a head on one end of the cylinder, a ram
operable in the cylinder and projectable from
the other end thereof, a post turnably secured
af the head and extending axially into the cyl-
inder and ram, an aXxial row of ratchet teeth
on the post, an axially extending untoothed sur-
face on the post adjacent said row of teeth, means
for introducing fluid under pressure into the
cyvlinder to project the ram, a pawl carried by
the ram to cooperate with the teeth to prevent
retraction of the ram, and means for turning the
post to move said row of teeth out of engage-
ment with the pawl and to move said surface

into alignment with the pawl and thereby allow

retracvion of the ram.
10. A jack including a cylmder head means
al one end of the cylinder, a ram operable in

- the c¢ylinder and adapted to extend from the
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for directing fluid under pressure from said port

means between said surfaces to provide a film
therebetween.

7. A hydraulic jack or like device comprismg
a cylinder, a ram operable in the cylinder, means
for introducing fluid under pressure into the cyl-

inder to project the ram therefrom including

port means communicating with the cylmder a
longitudinally extending turnable post in the
cylinder, ratchet teeth on the post, a pawl car-
ried by the ram engageable with the teeth to

retain the ram in a projected position, means

for manually turning the post to release its teeth
from the pawl and allow retraction of the ram
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other end thereof, means for introducing fluid
under pressure into the cylinder to move the
ram through said other end of the cylinder, a
post carried by the head means for turning move-
ment and extending axially into the cylinder,
axially extending rows of ratchet teeth on op-
posite sides of the post, untoothed surfaces on
the post between said rows, pawls on the ram
cooperable with the rows of feeth to hold the ram
in an extended position, and means for turning

the post to move the rows of teeth out of en-

gagement with pawls and to bring said surfaces

~into .alignment Wlth the pawls so the ram may

retract.

STANLEY R. HALL.
EARL JELTER.
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