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UNITED STATES

1,545,963
PATENT OFFICE.

JOHN C. KOPF, OF BELLEVUE BOROUGH, PENNSYLVANIA, ASSIGNOR TO THE DUFF

. MANUFACTURING . COMPANY,
TToN OF PENNSYLVANIA.

oF PITTSBURGH,; PENNSYLVANIA, A CORFPORA-

SELF-LOWERING JACK.

Application fled October 26, 1620, Serial No. 419,634

T'o allwhoin it may concern: S

Be it known, that I, Jomw C. Kort, a
citizen of the United Stdtés; and a fesident
of tﬁe bototigh of Bellevue, iii. the county
of Aﬂégﬁéﬁy a.xid‘-_St"éite,_'(){' Pennsylvania,
have inveited a new ahd useful Self-Lower-
Jing Jack; of which the following is ‘a speci-
fication. . . Lo T
- My object is to provide & self-lowéring
jack suitable for high Iift and heavy dity,
which shall be sate, éfficient in lifting, easily
and_certdinly controlled for lowering, ot
subjéect to failure in ‘operation or to dé-
teroration through lack of attention; and
susceptible of very simple and economical
construction: In accordance with the inven-
tion the vertically movable Ioad niember
of the jack, with the load, is lifted by me-
chanical means comprising a steep-pitch
screw adapted to fun down under the load,
and held. or chocked indefinitely at any
height and lowered by fluid means. Other
features of the invention will become ap-
parent from the description of the present
prgfefi-ed,einbbdiirieﬁt shown in the accom-
panying drawings, wherein : -

fig. 1 is an elevation of the jack with its
load member slightly raised;
. Fig. 2 is a central vertical section looking
at right angles to Fig. 1, with some of the
parts cut by thé plané of the section and
othrer parts in front of the plane in eleva-
tion; . o '

* Fig. 3 is a central vertical séction, on a
larger scale; of the lowér part of the jack,
looking.at right angles to Fig. 2; .
‘Dig. 4 is a vertical section, on the scale
of Fig: 3, taken on the line 4—4% of Fig. 2;
and, : ,

Fig. 5 is a horizontal secfion on an inter-
mediate scale, taken on :the liné 5—5 of
Fig. 2. . L
 The jack illustrated in_ these views con-
prises a closed base 1 having an upstanding
hollow standard 2 ‘with a bearing 3 in its
top, and a vertically movable cylindrical
load member or ram 4 slidably guided in
the bearing. A key 5 in the bearing coop-
erating with a vertical groove 6 in the ram
keeps the latter from turning.

A wvertical screw 7 having a bevel gear 8
dpon its lower portion is rotatably sup-
ported on the removable bottom plate 9 of
the base, by means of a ball thrust bearing

10, and passes upward through = fitit it,
of female nat part, formed :oh or séeuréd ift
thé lower end of the load member 4: The
thteads of the screw parts #ie of stegp:

pitch, that is to say, beyond the angle of -

repose, so that they will permit the 164d
member to déscend undef the actioh of the
load, the nut in this instance fotating the
screw, and the remainder of th¢ gpefatitiy

mechanism beinig such as to permit this ac:

tion. :

Operating means for the sérew may cofi:
prise the bevel gear 8 and a bevel pition
19 on a horizontal operatihg or lifting shaft
13 passing thtough a bearing 14 in the will
of the base, on the outer end of which shaft
is a pivoted pawl rocker 15, havinf the
usual socket 16 for the reception of a levét
handle. A pawl 17 piveted -on the rotker
engages a customary ratchiet wheel 18 fixed
on the shaft, the pawl being piessed by a
spring plunger 19, which will also hold the
pawl out of ac¢tion for lowering. :
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A handle knob 20 on the pawl rocket en- .

dbles the rocker to be uséd ds a erank for
quickly raising the jack up to the load; or
for running 1t down unloadéd whén ‘the
weight of the ram itself is insufficient. For
the latter purpose means aré provided for
locking the pawl to the rocker so that it witl
not 1idé idly over the sloping sides of the
teeth, which may be accomplished in & sifn-
ple manner by providing registering Holes
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in the pawl and rocker, and a pin 2t; which

can be inserted through them or removed. -
The load member is here constriieted o

that its hollow interior 22 forms a fluid-

pressuré-tight cylinder. or ~working Shadi-
ber, in which is a stationary piston 24 on
the upper end of the screw, said piston hdwv-
ing a tight sliding fit with' the stfiooth well
of thé eylinder by virtue of & cup packifiy
95, secured by a plate 26, and ddapted to
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hold against pressure in the ‘pressire cham-

ber 27 of the cylinder; which extends ahd
confracts as the ram fises a#nd descends:

Tn the case of an overhead pressure ¢ham-
ber such as illustrated, oil is supplied thére-
to from the general reservoir in the base,
through a longitudinal duct 28 in the screw,
this duct opening into the pressute cham-
ber through the upper end, and having one
or more lateral openings 29 in the lower
part of the screw, above the gear 8. A sta-
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tionary header collar 30 encircles this por-

tion of the rotary screw, containing an an-

nular chamber 31 communicating with the

openings 29, and made tight by upper and
6 lower reversed cup packings 32. At one side
the header has an inlet conrection 83 con-
taining an outwardly closing ball check
valve 34; and at another point is a valved
escape, controlled by a handle 35 outside
the jack. Preferably, the retarding or es-
cape valve 36 is likewise a ball closing out-
wardly under the pressure of the fluid and
a spring 37 against a seat 38, said seat be-
ing in an enlarged portion 39 of the escape
passage. The handle is a wheel on the outer
end of a stem 40 passing through a stufling-
box 41 in the wall of the base and having
a screw-threaded portion 42 engaging in-
ternal threads in the wall, the inner end 43
20 of the stem being adapted to project within

. the escape opening 44 in the valve seat, to
contact with and unseat thz ball. When the
stem is out of contact with the valve, ihe es-
cape is entirely closed, and by virtue of this
and the sealing provisions, the liquid is ab-
solutely confined in the pressure chamber
so.that the load cannot sink. By advancing

1
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the screw control stem the escape valve 15

unseated, and according to the extent of
opening thus created the load will descend
at any speed desired, and uniformly since
the ‘retarding neans does not pick up mo-
mentum. At any point the lowering can be
stopped without jar by causing or permit-
35 ting the escape valve to close, the screw con-
trol having sufficient time element to avoid
abrupt closing.

The load-sustaining chamber 27, includ-
ing the supply passage from the check-valve
.onward, is always full of oil; and when
the load member and load are lifted by
means of the serew, partial vacuum might
_be relied upon to draw liquid from the base
.into the enlarging chamber to cause the liq-
uid to follow the load. In order to ob-
viate resistance, however, it is advantageous
to provide positive means for delivering
the :liquid simultaneously with the lifting
of the load. F¥or this purpose a supply
pump 45 has been represented in the base,
driven by crank connection with a small
.spur pinion 46 from a gear 47 on the shaft
13 behind the bevel pinion 12. As this pump
acts against trifling pressure it is substan-
itially without wear and can be of simple
and inexpensive character. The check
valve inlet 48 of the pump is arranged to
take in oil from the lowest part of the gen-
60 eral reservoir, and its outlet 49 is connected

by a pipe 50 with the inlet connection 33 of
the header. The capacity of the pump
should be greater than that of the chamber
27, and an automatic relief 51 containing a
valve 52 opening outwardly against a spring
53 discharges the excess, the said spring

3

(=

45

65

65

1,545,063

being adjusted to a pressure such that it in-
sures an ample supply from the pump to the
chamber, without substantial pressure on
the liquid during the lifting strokes. The
relief outlet is between the pump and the
check valve 34, and can be extended so as
to serve for lubrication of bearings and
mechanism. The pump can be connected
s0 as to be driven in the lowering operation
as well as when lifting, since during lower-
ing the oil which it pumps is merely dis-
charged through the relief passage.

The header collar 30 is held against ro-
tary or vertical displacement by its connec-
tion with the pipe 50, and also by the end
of the stem 40, or special means may be pro-
vided for the purpose. )

The operation of the illustrated embodi-
ment will be briefly described. After the
load member has been run up to the load,
the lever handle is inserted and the shaft 13
ratcheted in the usual way, so as to lift.the
load through the gears and quick-pitch
screw. At each stroke liquid is introduced
correspondingly into the fluid-tight cylin-
der chamber in sustaining relation to the
load member, and is trapped by the check
valve and the seal or packings. At any
point, therefore, the load is absolutely held
by the liquid, to which the pressure of the

load is applied. Controlled lowering and

stopping is effected by the screw stem 40,
causing variable opening and closing of the
escape valve 36 connected with the pressure
chamber. By fully opening the valve the
confined fluid is released for the purpose
of lowering or depressing the load member
in the absence of a load.

Since the load is sustained at all times by
the liquid, there is no possibility of falling
as the result of lifting the load above the
liquid. If oil is not kept replenished at the
plug 54 or other filling opening, the load
member will merely oscillate up and down
in place, under attempted lifting strokes,
when the limit of the liquid has been
reached, or 1f there is no liquid present.,

The invention thus combines compulsory
screw action on the load member of a jack,
for lifting, with hydraulic or fluid-pressure
action in connection with the same member
for holding and lowering. Inasmuch- as
there are a variety of ways in which a seal-
ing and closed working chamber, with con-
trol means for opening and closing a pas-
sage for the confined fluid, can be arranged,
directly or indirectly in sustaining relation
to the load member, I do not necessarily
limit myself to the form of construction
illustrated. The jack is efficient and always
operative in lifting, and affords sure hold-
ing and lowering with a heavy liquid, such
as a liquid suitable for lubrication of the
jack mechanism, in contradistinction to or-
dinary hydraulic lifting jacks which re-
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quire a thin liquid, sach as alcohpl, which
creates difficulty in producing and ilo'ldi‘ng‘
the pressure and causes packings to dty
and become useless.

What 1 claim as néw is:

1. In a jack, the combindtion of a base, a
load member, an interposed lifting screw
of run-down pitch, and a hydraulic device
capable of holding the load member 2hd
load indefinitely at any heiglit to which they
may be lifted by the screw, and a valve for
said hydraulic device to peérmit lowering
and effect stopping of the load. »

2. In a jack, the combination of a base,
a load member, interposed mrechanical lift-
ing means adapted to run down under the

‘Yoad, a fluid device capable of holding the

load member and load indefinitely at any
‘height to which they may be lifted by the
lifting mechanism, and valve means coop-
erating with said fluid device to permit, Te-
tard and stop the descent of the load.

3. Tn a jack, the combination ¢f a base,
a load member, interposed mechanical hft-
ing means adapted to fun down under the
load, and a valved fluid device by which the
load will be held indefinitely and by which
it may be safely lowered at will.

4. g self-lowering jack, havihyg a base and
a load member, in combination with inter-
posed mechanical lifting ‘means adapted to
run down under the load, and means com-
prising a sealing piston and working cham-
Ee'r device confining a body of fluid and so

55" pelated as to hold the load member with

its load at any height to which it may be

“lifted by said lifting mechanism, together

with a valve means for converting the in-
definitely supported loaded load member
into a slowly descending member and for

_stopping it at will

5. In a jack, a base, a load member, and

inteérposed steep-pitch screw lifting mecha-

nism, in combination with means comprising
a device confining a body of fluid for holding
the loaded load member at any height, ahd
valve means operated by one handle to re-
lease the confined fluid and to bring about

-lowering and stopping of the load at will.

6. A jack having a base, a load mernber,
and interposed lifting mechanism adapted
to run down under the load, the base con-
taining 4 basin for oil for lubricating its
mechanism, in combination with a hydrau-
lic device in relation to derive liquid from
said basin of lubricating oil and therewith
to hold the load at any height to which it
may be lifted by the lifting mechanism, and
means for controlling said hydraulic device
for lowering and stopping of the load.

7. In a jack, a base, a load member, and
interposed lifting mechanism, in combina-
tion with a device comprising a sealing pis-
ton and working chamber in holding rela-
tion between the base and the Toad member,

B8

and pumping means opetated with the lift-
ing of the load fof positively stipplying flatd
to said workihg chamber. ,

8. In a jack, 4 base, a load member; and
interposed liftitig mechahisw, in ecoifibihia-
tion With a hydrawlic dévice comprising a
sealing pisten and working chambsf i hold-
ing relatioh betiéen the base wnd the lo6ad
member, and pumping feans opetsted with
the lifting of the load for positively sip-
plying liquid to the working ‘¢hamber and
tending to supply the same 4t an excessive
rate. '

9. A jack comprising a base, a load mem-
bér, a steep-pit
the base the load wember, dhd léver-
operated miechanisim for sctusfitig saidsttetv
to lift the load member with its load: in
combimatioh with hydraulic means Hpon
which the load itiémber and load dre depénd-
enit for support at any position to which
they may be lifted by the screw, and tears
for controlling the hydraulic mexis.

10. A Self-lowering jatk, having i com-

bination- with its bass and 4 load mewmbeér,

sctéw hftihg mechaniom adapted to run
down under the load, meatis for corfiniing
a body of Hqtiid by which the lo#d meniber
and load are held, teahs for pds"rﬁvam-
plying liguid t6 the body simultahecusly
with the Fftifig -of the lead by the serew
mewnns, sid supply wicans being of -ektess
eapaeity, an automatic relief for the exédss,
and miedns for effecting IO'Wefinag #nd step-
ping of the lozd by opéning and closing dn
escape from the confined Body of liquid.

11. A self-Toweriftg jack, having a base
and a load miember, and a sealing  piston
afid working chamber between the basé 4id
Tord member, said chamber having o 1kTet
passage, With a check-valve closing agdinst
outflow from the chambef, steep-pitch-screw
mechanism for hfting the load meémber dnd
load and adapted to riin down tinder the
Toad eéxcept as the same is Treld by the Hguid,
and a pump operited with the Wfting of the
loud and havig s outlet connected with
the inlet of the chamber,

12. A self-lowering jack, having a bise

and a load member, a sealing piston #tid *

working chamber bétween the base #nd 18ad
member, said: chatiber having an irdet ‘Pis-
sage, with a check-valve closing agaifst gut-
flow froth the chamber, steep-prédh-sérew
mechanist for lifting the load mrember #rid
load and ‘adaptéd to run down tndér the
load except as the same is held by the Hquid,
a shaft geared to the Serew meuns, and a
pump in the base operated from' said €haft
and connected with the inlet of the liquid
chamber.

13. In a self-lowering jack, the combina-
tion 6f closed base dnd load mefitbers, stédp-
pitch-screw miechanismr for lifting the load
member and load comprising a male sctéw

h Scretv interpodéd betivedn -
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part in one of the members and a female
screw part in the other, and means for ro-
tating one of said parts, a hydraulic ecyl-
inder in the jack member containing the
nut, and a sealing piston on the end of the
screw, whereby the load is held, means for
supplying liquid to said cylinder as the
load is lifted, together. with a check valve
to prevent its return, and means for open-
ing and closing an outlet from the cylinder

to effect lowering and stopping of the load.

14. A self-lowering jack, having a closed

Dbase and a load member slidable therein,

said load member containing a cylinder and
a steep-pitch nut, a steep-pitch screw ro-
tatably supported on the base and extending

upward through said nut within the cylin-

der, a sealing piston on the upper end of the

.screw, mechanism for rotating the screw to

lift the load, means of supply for the cylin-
der including a duct passing upward

" through the screw, ineans preventing return

of the liquid, and means for opening and
closing an:outlet from the cylinder to effect
lowering and stopping of the load. -

~15. In a self-lowering jack, the combina-
tion of closed base and load members, steep-
pitch-screw mechanism for lifting the load
member and load comprising a male screw
part in one of the members and a female
screw part in the other, and means for ro-
tating one of said. parts, a hydraulic cylin-
der in the jack member containing the nut,
and a sealing piston on the end of the screw,
whereby the load is held, means for supply-
ing liquid to said cylinder as the load is
lifted 1ncluding a duct passing upward in
the screw part supported by the base, said

~duct having a lateral opening at the base,

an encircling header forming a tight rotary
joint with said part, a pump connected with
the header, means to prevent return of the

-liquid, and means for effecting escape of the
liquid for lowering.
45

16. In a self-lowering j:ick, base and load

_members. containing steep-pitch screw and

. 50
- holding cylinder, an escape connected with

65 -

60

v 85

nut elements for lifting and fluid-pressure-
tight cylinder and piston elements for hold-
ing, the rotary screw element containing a
longitudinal duct communicating with the

said duct, and means for opening and clos-
ing said escape.

17. In a self-lowering jack, the combina-
tion with a base and a load member, of a
lifting mechanism constructed to run down
under the load, a hydraulic device compris-
ing a body of fluid, means for causing the
fluid to accumulate under the load member
as the latter ascends and to co-act directly
with the load member to sustain the latter
indefinitely at any position thereof, and
means operatable at will to enable the ac-
cumulated fluid to retard the load when de-
scending. '

1,545,963

18. In a self-lowering jack, the combina-
tion with a base member and a load member,
of mechanical means for lifting the load
member and the load, said load member ca-
pable of running down under the load, a pis-
ton connected to one of the aforesaid mem-
bers, a chamber which is connected to the
other member and in which the piston is
contained, a body of liquid, means to cause
the liquid to flow into said chamber, said
piston having sealing means to co-operate
with the liquid to sustain the load indefi-
nitely, and means operatable to control the
outlet of liquid from said chamber for per-
mitting a retarded descent of the load mem-
ber with its load.

19. In a self-lowering jack, the combina-
tion with a base and a load member, of me-
chanical means for lifting the load member
and the load, hydraulic means affording a
body of liquid, and means to enable said
liquid to chock the load member indefinitely
in any position to which it may be raised.

20. A self-lowering jack, having a closed
base and a load member slidable therein,
said load member containing a cylinder and
a steep-pitch nut, a steep-pitch screw rota-
tably supported on the base and extending
upward through said nut within the cylin-
der, a piston on the upper end of the screw,
mechanism for rotating the screw to lift
the load, means for positively supplying
liquid to the cylinder so as to cause the
liquid to follow the load as the latter is lift-
ed by the screw, means to prevent return
of the liquid so that it holds the load at any
height, and sealing means on the piston to
enable the liquid to sustain the load indefi-
nitely.

21. A self-lowering jack comprising a
base, a load member and a lever-operated
mechanism for lifting the load member and
the load, in combination with hydraulic
means for indefinitely sustaining the load,
whereby the load will be lifted by the
lever operated mechanism and sustained
by the hydraulic means: said lever mech-
anism and sald hydraulic means being
so associated that, upon failure of the hy-
draulic means to follow the lifting, the load
member and its load will move idly up and
down with the strokes of the lever.

29. A self-lowering jack comprising a
base, a load member, mechanical means for
lifting the load member and load, said load
member capable of running down under the
load, and hydraulic means capable of sus-
taining the raised load member and load in-
definitely, and comprising means tending to
cause the liquid to follow the load member
at an excessive rate.

23. A self-lowering jack comprising a
base, a load member, lifting mechanism
mounted in sald base and connected to said
load member to raise the same, said base com-
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prising a basin containing an oil bath in
which said lifting mechanism works, said
load member and lifting mechanism capable
of running down under the load, hydraulic
means for chocking the load and sustaining
the same indefinitely at different elevations,
said hydraulic means comprising means for

causing lubricating oil to flow up from said
basin to chock the load member, and means
under control of the operator for permitting 10
and regulating the return flow of the liquid
to said basin, thereby causing a slow descent
of the load member with its load.

JOHN C. KOPF.



