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To-oll whom 4t may concern:

Be it known that we, Joux C. Korr and
Frank H. Scawsrrw, citizens of the United
States, and residents, respectively, of the
borough of Bellevue and of the horongh of
West View, both in the county of Allegheny
and State of Pennsylvania, have invented
a new and useful High-Speed Jack, of which
the following is a specification.

This invention relates to high-speed
screw-jacks, and is more particularly an im-
provement, in the nature of u simplifica-
tion, upon and within our Patent 1,329,663,
dated Ifebruary 3, 1920. The invention also
comprises an improvement in vespect to
means for driving the jack down when un-
loaded, applicable to high-speed jacks
generally.

In the accompanying drawings:

Fig. 1 is a vertical sectional elevation of
a jack embodying the invention, the section
being taken in the plane of the axes of the
lifting screw and lifting shaft, with the
screw and. parts on said shaft in elevation.
The heavy arrow on the lifting shaft indi-
cates the direction of rotation for liftine,
while the light arrow on the worm-wheel
indicates the direction of rotation for
lowering. ’ '

Fig. 2 is an enlarged vertical cross-section
through the annex taken on the line 2—2 of
Fig. 3, showing in dot and dash line the
circular outline of a part in front of the
plane of section. 7

Fig. 3 is a vertical section on the line 3—3
of Fig. 2. . : :

A high-speed jack, as understood in the
art, is a high-lift, heavy-duty jack having
a steep-pitch main screw, which permits of
rapid lowering, and also, in one type, of
quick raising to the load. .

As in our prior patent, the jack has a
hollow, closed supporting {rame, comprising
a broad base 1, with a standard 2 r
therefrom, and an annex chamber 3 at {l
back or side toward the bottom. A hollow,
small-head ram 4, constituting the jacking
member, slides in a rigid guide or bearing
5 in the upper end of the standard, and 1s
held against rotation by a key 6 and key-
way 7.- In its lower portion the ram is
formed or provided with a nut 8. An up-
right screw 9, the threads of which are be-
yond the angle of repose, is rotatably sup-

Speciﬁcation of Letters Patent.

Patented Mar. 28, 1922,
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ported on the base by a ball-bearing 1, and :

rises through the nut & and thence freely
upward within the ram. Furthermore, as
n said patent, the enclosure frame is pref-
crably formed of three separate sections, a
bottom section 11, a. standard section 19
and an annex section 18: bolted together,
the bottom and standard sections having
coaxial alining means 14, 15, and the annex
section heing applied. to both sections so
a8 to lock them against relative rotation and
being further interlocked with the standard
section by a lug and recess 16 at the top.
In the annex of the base are the mechanisms
for operating and controlling the steep-
piteh screw. '

horizontal lifting shaft 17 passes
through a support or bearing 18 in the outer
end of the annex section I3, the external
portion of said shaft being formed, as is
well understood, for the veception of the
customary ratchet and pawl rocker (not
shown) for operation by a long bar handle.
On the inner end of said shaft is a Dbevel
pinion 19, which meshes with a bevel gear
20 on the lower part of the screw. The
mmner portion of the lifting shaft, behind
the pinion 19, is rotatably supported in a
central bearing in a removable member 21,
which is secured to the interior opening 22

A
Pa v

of the annex section. where it faces the in-

terior of the body of the casing. Said mem-

ber consists advantageously of a disk which-

1s fitted tightly in a circular seat 23 formed
In the annex section around its cpening or
mouth. :

An auxiliary shaft 24, charged with the
duty of holding and lowering the Ioad, and
also capable of other functions as will ap-
pear, is disposed transverselv: above the
main or lifting shaft, in an arched top por-
tion of the annex; this shaft being directly
geared to the lifting shaft, through an over-
running ‘clutch on the latter. Said clutch,
as illustrated, comprises a ratchet wheel or
fixed member 25 keyed to the lifting shaft
and a “free” member,—that is to say free in
respect to relative rotation in one direc-
tion,—in the form of a pawl cage 26 contain-
ing pawls 27 to engage the teeth of the
ratchet. Omne of the side portions 28 of
this pawl cage is in the nature of a worm-
wheel, which may thus be said to be united
with the clutch member, said worm-wheel
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portion having a central opening which
bears upon the intermediate por Llon of the
shaft; while the other side portion 20 is
supported in an overhanging fashion: by
connecting portions 30. The pawls 27 are
pivoted on pins 81 extending across Dbe-
tween the side portions, and are pr e@se«l
by springs 32 sustained } by other pins 33,
34. Details may, however, be var mﬂ

The parts are nreferably held endwize hy
bearing ribs 85 projecting inward from the
closed outer end of the annex section to the
side of the worm- Nhed element 28, and an
end bearing hub flange 36 on the disk 2
extending to the ratebot-wheel 25, which m
turn is against the worm-wheel element
The vemovable disk 21 is larger than the
clutch and gear member car ried ] by the lift-
ing shaft, as is also the opening 22; and the
constluctlon is such as to facilitate assem-
bling, while affording uoqd support and in-
surmﬂ alinement.

The holding and lewering mesns iz pref-
erably of the roL Ly gear Tock type, com-
prising a worm 37 f fixed to the shaft 24 and
meshing with the worm teeth on the mem-
ber 28 loose on the hLuan shaft, the angle
of the coacting surfaces being within the
angle of repose, so that the worm will drive
the worm-wheel, but not viee-versa. One
end of the shaft 4, behind the worm is
journaled in a bezu‘ing 38 in the top por-
tion of the annex section; and a journal
portion at the opposite side of the worm
1s received in a bearing 89 in a gland 40. At
this end the shaft is of polygonal formation
41 to receive the socket of a crank handle
42, which is inserted into the outer chamber
of the gland, this operating handle bcing
used in lowering, and also for running the
jack up to the load in a more rapid and
convenient manner than is possible with the
main lifting lever.

It will be understood, therefore, that the
worm, through the one- Wn\ -acting cluteh,
will hold the load on the ram at any point;
and by turning the worm in the proper i
rection the load, continuously supported,
will be permitted to descend. - The inclina-
tion of the teeth of the overrunning clutch
is of course such that the ratchet 25 turns
with- the lifting shaft freely within the sta-
tlonary pawl cage 26, in the Lifting opera-
tion, and applies the Toad solidly to the cage
and ‘thence to the worm, where it is sus-
tained, when the load tends to sink back at
the end of each stroke. :

In the lowering operation, when thc shaf
24 is turned, the main over ranning clutch
does not drive the screw, but merely permits
it to follow the rotation of the free member
26. When the jack is unloaded, however,
the weight of the ram may not be sufficient
to cause it to descend of itself, and for that
purpose it" is- desirable to prov1d(, means
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whereby the screw can be driven in the low-
ering- direction from the crank-handle-op-
erated shaft 24 of the auxiliary mechanism.
In our prior patent we. have disclosed =

normally-disengaged cluteh -which can be
. operated to. connect the lowering means,

through the free member of a main over-
running cluteh, with a shaft gearved to the
serew ; and the conshnoﬁon emplo yed here-
in is of this general character, but possesses
the special novelty that the second clutch
is normally engaged and consequently en-
tively automatic in its action. While nor-
mally engaged, however, it doss not inter-
fere with the lifting operation, being adapt-
ed to yield at such time, while holding with
siufficient force to drive the ram down mn-
loaded. In the particular construction illus-
trated, the outer side of the part 28 of the
free member of the main cluteh is formed
with a crown of teeth 43, cooperating with
similar reversed feeth on a collar 44, which
is slidably keyed to the lifting shaft 17 and
f()nSgianblV urged into enomoment by a
spring 45, int 1'1)0%“1 hetween the collar and
the outer end wall of the annex chamber.
The sliding driving connection between said
collar and the shaft may be advantageously
secured by a pin 46 occupying a tmn%vm se
hole in the shaft, with its ends oroJectmo
within slots 47 in the collar.

The cooperating working faces 48 of the
teeth of this clutch arve inclined, the angle
being snch that the collar yleldQ reacdily
away from the pairt 28 rhumh lifting; bust
when the shaft 24 is turned in the 10“’\,1‘1210‘
direction the frictional engagement trrns
the lifting shaft 17, and therehy the screw
9, 20 as to compel the ram to move dow
ward ywhen withoutload. The backs 49 of ﬂae
teeth may be slepéd. as shown, at a lower
inclination than the working faces.

The operation will be hriefly reviewed.
The rarm 4 can be raised quickly to the load
by turning the crank 42 in the proper di-
rection, causing the worm 37 and worm-

wheel 28 to rotate the bevel gearing 19, 20,

throngh the overrunning cluteh 26, 23 act—
ing as a positive (‘onnectlon7 and ’fhe Tift-
ing shaft 17. Said lifting shaft is then
ratcheted in the same direc,tion,'in the usual
manner, to 1ift the load to the- desired
heigl i, during which operation the member
25 of the overrunning clutch fast on: the
lifting shaft rotates idly with reference to
the -other part 26, which is held stationary
by the self- locklnO worm-gearing: To lower
the load the crank is turned in the reverse
dirvection, thereby rotating the free member
of the clutch so that it tends to retreat from
the member fixed on the lifting shaft, which
member, however, is caused to follow in
sustained velation, by reason of the load

driving the screw, bevel gearing and lifting:

shaft. At any point-the load is stopped
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dead by simply ceasing to turn the crank.
When the load has been lowered to a sup-
port, the friction between the screw 9 and
nut 8 might be sufficient to keep the ram
and its connected parts from following the
overrunning clutch as the crank continues
to be turned in the lowering direction, were
it not for the automatic ylelqu clutch 43,
44, the friction between the sprintr—pressed
1nchned working faces 48 of which, how-
ever, causes-it to act for the time being as
a posmve driving connection to complete
the lowering of the jacking member or ram.

What is claimed as new is:

1. A high-speed jack, comprising a hollow
supporting frame including a hase and
standard and an annex chamber, a ram slid-
ably guided in the standard, a steep-pitch
screw rowtably supported. on the base and
rising within the ram, a horizontal lifting
shaft in said annex chamber geared to the
lower part of the screw, an overrunning
clutch on said lifting sh%ft, a manually-op-
erated holding, 1owering and quick-raising
shaft transversely above the lifting shaft,
and self-locking worm and worm-wheel
members united respectively with the sec-
ond-named shaft and the overrunning clutch
on the lifting shaft.

2. A high-speed jack, comprising a hol-
‘low supporting frame including a base and
standard and a separate annex section, a
ram slidably guided in the standard, a steep-
pitch screw rotatably supported on the base
and rising within the ram and having a
bevel gear on its lower portion, a hormontal
11{t1ncr shaft having an outer support in
said annex section and a bevel pinion on its
inner end meshing said bevel gear, an over-
running clutch and gear member on the
lifting “shaft behind said bevel pinion, an
(m\lhmy shaft in the annex section trans-
verse to the lifting shaft and having a gear
member meshing with the gear member of
the overrunning clutch, and : a removable in-
ner support for the lifting shaft carried by
the open inner port tion of the annex section
behind the bevel pinion and permitting the
introduction of said overrunning clutch and
Wear member.

3. A high-speed jack, comprising a hol-
low frame including a base and hollow
standard and a sepwmte annex section hav-
ing a wide circular seat in its interior open-
ing, a ram slidably guided in the standard,
a steep -pitch serew rotatably supported on
the base and rising within the ram and hav-
ing a bevel gear on its lower pertion, a
horlzontal hftlncr shaft having an outer sup-
port in said annex section and a bevel pin-
ion on its inner end meshing said bevel
gear, an overrunning clutch and gear mem-

3

ber on the lifting shaft behind said bevel
plmon an au\lhary shaft in the annex see-
tion transverse to the lifting shaft and hav-
ing a gear member meshing with the gear
member of the overrunning clutch, and a
removable disk in said circular seat, of
greater diameter than the overrunning
clutch and gear member, forming an inner
support for the lifting shaft.

4. In a high-speed jack, the combination
with a hollow supporting frame including o
base and standard and an annex chamber,
a ram slidably guided in the standard. and
a steep-pitch screw rotatably supported on
the base and rising within the ram, of a
horizontal lifting shaft in the annex cham-
ber geared to the lower part of the screw, an
overrunning clutch comprising fixed andj
free members on the lifting shaft formed to
catch in respect to relative action in one di-
rection, auxiliary holding, lowering and
quick-raising means gea wred to the fres mem-
ber of said clutch, said free member having
an additional clutch portion, a co-operative
clutch member slidably keyed on the lifting
shaft, and a spring constantly urging the
collar into engagement with the free mem-
ber, the collar being adapted to yield dur-
ing lifting and to hold with sufficient fric-
tional force to enable the auxiliary means
to drive the ram down unloaded.

‘5. In a high-speed jack, a steep-pitch 1ift-
ing screw, operating means connected there-
with for lifting, a second operating means,
and a main one-way-acting clutch connee-
tion between said second opemtlncr means
and the screw, in combination with a second
clutch normally in engagement between the
second operating means and the screw,
adapted to yield during lifting, and to hold
with -sufficient force to enable the second
operating means to drive the screw in the

Jowering direction in the unloaded condition

of the ].ack

6. In a high-speed jack, a steep-pitch lift-
ing screw, oneratlntr means connected there-
with for hftlng a second operating means,
and a main one-way-acting clutch connec-
tion between said second operating means
and the screw, in combination with a sec-
ond clutch normally in engagement between

the second operating means and the screw,

said clutch comprising cooperating toothed
members with a spring urging them in en-
gagement, the working faces of the teeth
havmcr an angle which enables the clutch
to act as a dl‘lVan‘ connection for lowering
in the absence of load while permitting it
to yield during lifting.

JOHN C. KOPF.
FRANK H. SCHWERIN.
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