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4 Claims.

1
The invention described herein may be ma-u-
factured and used by or for the Government for
governmental purposes, without the payment to
me of any royalty thereon.
Th's invention relates to jack devices such as

those empleyad to lift automobiles, aircraft, a~d .

tre like for murposes of insnection, lubrication,
or repair. ‘This type of *ack includes an exten-
sib'e member lorgitrdinally movab'e with respect
to a rain supporti~g mermber. M-re parti warly
th» irv-ntion relates to the nrov'sion of safe'y
means for po-itively maintaining tme ex"ensible
member in a desired extende? pogitio relative to
i*s main sunporti~g member,

The rrincipal object of the i~vention is to pro-
vide a safety means which is automa*ically oper-
ative. un™n movement of the extensible member
relative to its main supporti~g member, to rosi-
tively maintain the extended relation of said
members.

A further object of the invention is to make
provision for rendering the safety means inoper-
ative when retraction of the extensible member is
desired.

In carrying my invention into practice I pro-
vide a jack device having a threaded extensible
and retractable member, or ram, and I nrovide
automatic safety 'ock means comprising a thread-
ed member or nut whose threads cooperate with
the threads on the ram, the cooperating threads
havirg a sufficient spiral inclination, or helix an-
ole, such as to cause rotational movement of
the safety lock nut downwards by gravity rela-
tive to the ram until said nut engages the sup-
porting member, wherebv to prevent automati-
cally any unauthorized retraction of the ram with
respect to its main supporting member when the
ram is desired to be maintained in extended
position.

The cooperating threads on the ram and the
safety lock nut are so formed that they have a
minimum areg of contact when the safety lock nut
is not under load and a maximum area of con-
tact when the safety lock nut is sustaining a
load suwnrorted by the jack.

Additiorally there is provided means on the
safety lock nut which is movable into and out
of engagement with the threads on the ram to
prevent downward movement of the nut with re~
spect to the ram when it is desired to retragt the
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ram relative to its main supporting member.
This latter means, in the embodiment of the in-
vention herein shown and described, takes the
form of an eccentric lock device mounted on the
nut.

In the use of my invention in connection with
jacks employing pressure operated rams, part‘cu-
larly, the safety means serve to prevent collapse
of the iack in the eve~t of pressure failure.

Tre i~vention will now bz more fully described
in c~nnection with the accompanying drawing,
in which:

Fig. 1 is a side elevation of a portion of a jack
deviee embodying my invention, shown partly in
section.

F'g. 2 is a sectional view taken on the line 2—2
of Fig. 1 looki~g in the direction of the arrows.

Fig. 8 is an enlarged. fregmantary. sectional
view showing the inter-relation ~f the threads on
the ram ard the safety lock nut.

The ja-k device shown in the drawing com-
prises & main suprorti~g member | comprising a
fiuid eylirder and provided with a ram guide
bushing 2 at its upper end, having threaded
cooperation at 3 with the interior of the cylinder
§. The extensible and retractable member com-
prises a ram 4 fitting within the bushing 2 and
longitudinally movable into and out of the cylin-
der |. The ram 4 is hollow and is provided af
its upper erd with a threaded bushing 5 cooper-
ative with a screw extension & which has a lock
nut 7 threaded trereon. The upper end of the
screw extension 8 is provided with a removable
jack pad socket 8§ havirg a milled slot 8a for
engagement with a nin 9 extending into the screw
extension 6. The latter may be rotated relative
to the ram 4 for extendirg or retracting the screw
extension 6 which is lecked in position by engage-
ment of the lock nut T with the threaded bush-
ing 5. :

The ram 4 is provided with a key-way 4a for
cooperation with a key 2b on the ram guide bush-
ing 2, to prevent the ram 4 from turning rela-
tive to the main support 1. )

A threaded member or safety lock nut 18 hav-
ing knurled peripheral portions i8¢ and [3b, has
threaded cocperation with the ram 4.

The angle of spiral inclination, or helix angle,
of the cooperating threads on members 4.and 10
is yelatively steep, so that for each degree.of rela-
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tive rotation of said members the relative axial
movement of said members is comparatively large.
The angle of spiral inclination, or helix angle,
of the cooperating threads on the members 4
and 10 is such that when the ram 4 is extended
so as to raise the member (8 away from the
ram guide bushing 2 the member 10 will tend to
rotate by gravity downwardly relative to the ram
4 until it is azain engaged with the abutting
face of the bushing 2.

Because of the steep angle of spiral inclination,
or helix angle, of the cooperating threads on
members 4 and 18, these members are prefer-
ably each provided with triple threads. The pro-
vision of triple threads serves to support member
10 on ram 4 more evenly and prevent binding.

As shown, the ram 4 is provided with exterior
threads 4c¢ and 4e, defining spiral teeth 4b and 4d,
and the member [0 is provided with interior
threads corresponding and cooperating respec-
tively with the ram threads 4c and 8e. Figure 1
shows the spiral tooth I8¢, defining the threads
on member 10, which cooperates with the thread
de of the ram 4 and it will be understood that
member 19 has another spiral tocoth cooperating
with the thread 4c of ram 4. The cooperating
triple threads on the members 4 and 10 have
the steep angle of spiral inclination, or helix
angle, above specified, which is such as to cause
axial movement of member {0 downward by grav-
ity relative to ram 4 until member {0 engages
the main ram support {—2.

In order to reduce the friction between the
sides of the threads on member {0 and ram 4,

_ which are in contact when there is no load on the
member {0, these contacting sides of the threads
are preferably inclined away from one another
as best shown in Figure 3. As there shown, the
upper side 4d’ of the ram tooth 4d (lower side of
ram thread 4e) is inclined at a greater angle A’
than the angle of inclination B’ of the under side
10¢’ of the nut tooth I8¢ (upver side of the nut
thread), the angles A’ and B’ being measured
with reference to lines A and B, respectively,
which are normal to the axis of ram 4. Likewise,
the upper side 4b’ of the ram tooth 4b (lower
side of ram thread 4e) and the under side of
the corresponding nut tooth (upper side of the
nut thread) are inclined away from each other.
Suitable clearance is, of course. provided between
the teeth on ram 4 and member (0. Thus the
sides of the threads of the members 4 and 10
which are in engsgement when there is no load
on the member {8 (as when the member I8 is
out of contact with bushing 2a¢ and rotating down-
ward toward the latter) have a minimum of sur-
face contact (as indicated at {§). This provi-
sion serves to make the member {9 rotate down-
wardly more easily when it is not under load.

On the other hand, the formation of the co-
operating threads on members 4 and 10 is such
that the area of surface contact is increased when
the member 18 is under load, as when the mem-
ber (B is in engagement with the ram guide
bushing 2e¢ and member 10 is then supporting
the weight of whatever load is resting on the
jack. “ Under such condition the opposite sides
of the threads on members 4 and 18 will be in
closer contact; that is, the lower side 4b’’ of
ram tooth 4b (upper side of ram thread) will be
in close contact with the upper side 8¢’ of nut
tooth I8¢ (ower side of nut thread) and like-
wise at such time the corresponding sides of the
other teeth on members 4 and 10 will be in close
coutact. Since the lower sides of the ram teeth
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and the upper sides of the nut teeth, as indicated
by 4b’’ and {0¢’’ in Figure 3, are parallel and
are inclined at a large angle C’, with reference
to line C which is normal to the ram axis, the
members 4 and 10 will have a maximum area of
frictional contact which is greater when the
member I8 is under load than when it is not
under load. 'This increased area of frictional
engagement of the cooperating threads on mem-
bers 4 and 10 assists in preventing the load on
ram 4 from causing rotation of the nut 0 up-
wardly relative to the ram when the nut is in en-
gagement with guide bushing 2a.

For the purpose of illustration, it may be stated
that devices of the construction shown have
been operated satisfactorily when the cooperat-
ing threads on the members 4 and (0 had a helix
angle of about thirteen degrees, an angle A’ of
about twelve degrees, and an angle B’ of about
four degrees. These angles may be varied to the
extent that the ability of the member 10 to ro-
tate downwardly by gravitational force alone,
until it engages bushing 2, is not interfered with.
The specific angles A’ and B’ are not in them-
selves so important as the fact that the sides of
the threads to which these angles relate are in-
clined away from each other. As an example,
angle C’ may be forty-five degrees but the specific
angle C’ is not so important as the fact that the
sides of the threads to which this angle relates
are parallel and angling these sides of the threads
increases the area of frictional engagement with
the result above mentioned in reference thereto.

The angle of spiral inclination, or helix angle,
of the cooperating threads on members 4 and 10
and the extent of desired surface contact of
these threads will be determined, to some extent,
at least, by the coefficients of friction of the ma-
terials composing these members and by the
smoothness of the contacting surfaces of said
members.

The surface 10d of the member 10 and the up-
per surface 2a of the ram guide bushing 2 are
roughened or serrated, as indicated at 11 to pre-
vent relative turning movement of the member {0
and bushing 2 when their serrated surfaces are
in abutting engagement.

An eccentric lock device is provided on the
member {0 for holding the member 10 in fixed
position relative to the ram 4 when it is desired
to lower or retract the latter relative to the main
supporting member or cylinder {. The eccentric
locking device comprises a knurled eccentric
member {2 pivotally secured to the member 10
upon g screw 13 threaded into member 10. When
it is desired to maintain the member (0 in a fixed
position relative to the ram 4, the member 12 is
rotated about the screw 13 so that the portion
12a engages the thread 4b or 4c of the ram 4.

From the foregoing it will be clear that the
screw extension 6 may be rotated relative to the
ram 4 for preliminary adjustment by turning the

-removable jack pad socket 8, the extension 6 be-

ing maintained in such adjusted position by en-
gagement of the lock nut T with the threaded
bushing 5. The ram 4 may be operated by any
suitable means, such as fluid pressure, to move
the same relative to the main support or cylinder

-1, the ram being guided in such movement by the

ram guide bushing 2. If the ececentric member
12 is in the position shown, out of engagement
with the threads of the ram 4, the member I8
will tend to be carried with the ram 4 away
from the ram guide bushing 2 when the ram is
extended or moved upwardly relative to the main
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supporting member {. However, the helix.angle
of the cooperating threads on members 4 and 18
will cause rotation of the member {8 downward
by gravity relative to ram 4 until said -member
19 is in abutting engagement with the upper sur-
face of the ram guide bushing 2, turning move-
ment of the member {8 when engaged with bush-
ing 2 heing prevented due to the roughened or
serrated abutting surfaces I18d and 2a of the
member 8 and the ram guide bushing 2 respec-
tively. Thus the ram 4 will automatically be pre-
vented from retracting into the main cylinder 1
in the event of failure of pressure supporting the
ram § in extended position relative to the cyl-
inder I.

When it is desired to lower the ram 4 from
extended fo retracted position respecting cylinder
{, member 10 may be rotated upward toward the
top of the threads on ram 4 and the eccentric
member 12 then rotated to engage the portion
{2a thereof with the thread 4c or 4e of the ram
4; and upon such engagement the member (0 will
be maintained in fixed position relative to the
ram so that the latter can be lowered into cyl-
inder |,

Having now described my invention and the
menner in which the same may be used, what I
claim as new and desire to secure by Letters
Patent is:

1. In a jack device of the class described. in
cembination, a supporting member, g first thread-
ed member asscciated therewith for extending
and retracing movements relative thereto, and
a second threaded member associated with the
first threaded member, said threaded members
having cooperating threads whese helix angle is
such that, upon extending movement of the first
threaded member relative to said supporting
member, the we'ght of the second threaded mem-
ber will cause the same to rotate downward ky
gravity relative to the first threaded memrber un-
til the second threaded member engages the srp-
porting membker, said second threaded member
bzing ccoperable with said first threaded mem-
ber and said supporting member to vrevent re-
tracting movement of the first threaded membear
relative to the supporting member upon such en-
gagement, the sides of said threads which are in
contact when there is no load on the second
threaded member being inclined away from one
another, so that under such condition said sides
have contact only between the outer edge of one
of said sides and the side of the cooperating
thread, said threaded members being arranged
so that under said latter condition there is sub-
stantially no frictional contact between the
threaded members except in the region defined.

2. In a jack device of the class described, in
combination, a supporting member, g first thread-
ed member associated therewith for extending and
retracting movements relative thereto, and a
second threaded member asscciated with the first
threaded member, said threaded members having
cooperating threads whose helix angle is such
that, upon extending movement of the first
threaded member relative to said supporting
member, the weight of the second threaded mem-
ber will cause the same to rotate downward by
gravity relative to the first threaded memker un-
til the second threaded member engages the sup~
poriing member, said second threaded member
being cooperable with said first threaded member
and said supporting member to prevent retract-
ing movement of the first threaded member rela-
tive to the supporting member upon such engage-
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ment, the sides of said threads which are in con-
tact when there is no load on the second thread-
ed member being inclined gway from one another,
so that under such condition said sides have con-
tact only between the outer edge of one of said
sides and the side of the cooperating thread, said
threaded members being arranged so that under
said latter condition there is substantially no fric-
tional contact between the threaded members ex-
cept in the region defined and the sides of said
threads which are in contact when the second
threaded member is under load being parailel
and inclined at an angle to a line normal o the
axis of said threaded members.

3. In a jack device of the class descrited, in
combination, g supporting member, g ram mem-
ber associated therewith for lifting and lowering
movements relative thereto, a lock member asso-
ciated with said ram member for rotation rela-
tive thereto about a substantially vertical axis,
said ram member and said leck memker having
parts including cooperating helical surfaces whose
helix angle is such that, upon liffing movement
of said ram member relative to said sup~orting
member, the weight of the lock member will cause
rotational movement of said lock member down-
ward by gravity relative to the ram member un-
til the lock member engages the supportirg mem-
ber, said lock member being cooperable with said
supporting member and said ram member to pre-
vent vnauthor’zed lowering movement of the ram
member relative to the suspport uzon such en-
gagement, sa’d parts being respectively prov'ded
with cooperating helical surfaces having the same
axiz] pressurs angle, the last-mention-d surfacss
being adapted for cooperative engagement
throughcut substantially their entire rrea when
the lock member is under load, where>y t» pro-
vide a comparatively large area of frictio—al con-
tact beiween said ram membper and the lock mem-
ker when the latter is under lead, and said parts
being respectively provided with other coopcrat-
ing helical surfaces having diffzrent axial pres-
sure angles, the last-mentioned surfaces being
adarted fcr cooperative encazement when there
is nc-lead on the lock member, said parts being
arranged sc that under the latter condition there
is substantially no frictional contact between the
iock memker and ram member except between
comparatively narrew areas of the last-mentioned
surfaces.

4. In a jack device of the class described, in
combination, a supporting member, g ram m2m-
ber associated therewith for liftirg and lowering

5 movements relative thereto, a lock member asso~

ciated with said ram member for rotation relative
thereto about a substantially vertical axis, said
ram member and said lock member having parts
including cooperating helical surfaces whose helix
angle is guch that, upon lifting movement of said
ram member relative to said supporting ms=mber,
the weight of the lock member will cause rota-
tional movement of said lock member downward
by gravity relative to the ram member until the
lock member engages the supporting member,
said lock member being cooperable with said sup-
porting member and said ram member to pre-
vent unauthorized lowering movement of the ram
member relative to the support upen such. en-
gagement, said parts being respectively provided
with cogperating helical surfaces having different
axial pressure angles, said last-mentioned sur-
aces being adapted for cocperative engagement
when there is no load on the lock member, said
parts being arranged so that under the latter
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7
condition there is substantially no frictional con-
tact between the lock member and the ram mem-
ber except between comparatively narrow areas
of the last-mentioned surfaces.
THOMAS A. HAMMOND.
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