Quickly movable screw jack

The present utility model relates to a lifling implement, i.c. a
screw jack with the function of quickly moving up-and-down, which
is especially suitable to be used as car’s maintaining tool for a sedan.
The nucleus of its invention -”automatic opening and closing semi- =
nuts set” except for the screw jack, can be used on bench vice,
machine vice, sliding table of machine tool, architectural scaffold
and other means that require using screw and nut as kine/:matic pair

of drive but in need of quickly passing over an idle stroke.

Fig. 1-I is a schematic drawing showing the structural

principle of a screw jack used for replacing type of a car which is

- commonly used in car maintenance at present. The screw jack'
comprises bottom seat 10.5, top support 10.6, four links with sector
gears 10.1-10.4, screw 4, left pivot axle O,, right pivot axle O,
plane bearing 10.8, safeguard pin 10.10, rope 10.11 and pivot axle
nut “k” which is integral with the right pivot axle O;. The left end of
the screw 4 is connected to the pivot axle O,, whereas the threaded

part at the right end is fitted into the nut “k” which is integral with
the pivot axle O,. When operating, the screw 4 is rotated, by
means of the nuf “k”, the distance between the left and right two
axles 02 and O is shortened or enlarged, and the top support 10.6
lifts a car W up or down through the link mechanism. As the nut “k”

is an integral nut, it cannot quickly pass over an idle stroke, as the
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device has its drawback of low working efficiency.

The object of the present utility model is to overcome the
above-mentioned drawback and provide a screw jack with the

function of quickly moving up-and-down.

The technical scheme of the present utility model is to replace
the integral nut “k” disposed on the right pivot axle O; as shown in
fig.1-I by a “quickly movable automatic and synchronous opening
and closing semi-nuts set” (brief as “F nut” in the following) as
shown in fig.1-Il and 1-IlI, others remain the same. It is
characterized in that, the “F nut” can be disposed on one pivot axle
such as the right pivot axle O; in fig. 1-1I, so that the threads of the
screw 4 -at the outer periphery of its right portion cén be engaged
with the corresponding semi-nuts in the “F nut”, and the left end of
the screw 4 passing through the ce_ntrél- hole of the left pivot axle O,
is connected to the transmission means (such as joint of a handle,
transmission gear box, electric motor etc.) and receives the rotating
torque therefrom; or the “F nuts” can be disposed on both pivot
axles O; and O; of the screw jack respectively, as shown in fig. 1-III.
However. as to the two “F nuts” and the left and right portion of the
screw 4 correspondmgly fitted therewith, their threads must be
opposite in spiral dlrectlon for example if the “F nut” dlsposed on |
the left pivot axle O, and the left portion of the screw fitted
therewith have left handed threads (or right handed threads), then

- the “F nut” disposed on the right pivot axle O; and the right poftion
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of the screw fitted therewith must have right handed threads (or left
handed threads). Further, the transmission means to rotate the screw
4 can be disposed at one end of the screw. The “F nut” comprises: (1)
supporting seat, (2) one or more semi-nuts, (3) automatic and
synchronous opening and closing mechanism for the semi-nuts. The
screw with threads on it passes through the supporting hole of
supporting seat in the “F nut” to be fitted with the corresponding
semi-nuts and its automatic opening and closing mechanism. The
features of these three components are: (1) supporting seat: provided
on which are the portioh (such as pivot axlé) connected with the
applied carrier (such as screw jack), the portion connected with the
screw (such as supporting hole), the portions fitted with the semi-
nuts, besides, there are provided position liniiting device, safeguard
device, quick and slow speeds changing device; (2) semi-nuts: one
or more in number, with internal threads_ less than a half of the
periphery, on the semi-nuts are provided up-and-down sliding
guideways, outer peripheral face and actuating member (such as
cam proﬁ.le,' guide pin of face cam), sometimes it has further the
structaral member (such as pivot axle, supporting and positioning
surface) connected to the practically applied carrier. (3) “semi nuts
automatic and synchronoas opening and closing mechanism” -
comprises: automatic and synchronous overload separatlng device,
| relatively . .opening and closing actuatlng device” includmg that of
elastically engaging and rigidly self-locking type (all these will be
 briefed as “opening and closing actuating device” in the following)

- which makes the screw and the semi-,_hut_s selatively open and closed,
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self-locking device to retain the engagement of the semi-nuts and
position limiting device to limit the opening and closing stroke,
safeguard device to prevent the .semi-nuts from suddenly separating
out when the screw jack is lifted, and the speed changing control

device which makes the screw jack a quick or slow drop.

The advantages of the invention lie in that, owing to the use of

“F nut”, the screw jack can quickly pass over an idle stroke, thereby

the working efficiency is improved. Although the impact is greater
with quick drop, but the redan is designed to have a perfect
antishock system of spring and tyre, so its potential can be fully
utilized. Furthermore, if an electric motor is equipped and it is
desired to drop the lifted car, this can be achieved simply by
reversing the rotating of the motor, once it is reversed, the éan will

quickly drop under gravity, thus electrical energy is saved on

dropping.
The following is a brief description of the attached drawings:

Fig.1-1 is a schematic drawing showing the structural principle
of a sbrew Jjack of the prior art which uses integral nut “k” on the
right pivot axle O,. | | |

' v

Fig.1-1I is an electrically operated screw jack with the function

of quick and slow moving up-and-down which uses the “F nut” of

- the present invention and a speed reducing transmission means for
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the motor.

Fig 1-III is a schematic drawing showing the jack, in which “F
nut” are provided on the left and right pivot axle O, and O,

respectively.

Fig. 2-1 is a main view of the embodiment of an “opening and
closing actuating device” when it is composed of an internal curved
cam pair and a plate spring. In the figure, the screw 4 rotates in “M”

direction, and the internal and external threads are in engaging state.

Fig.2-1I is one of the A-A sectional viéw of fig 2-I, showing
that the screw 4 rotates in “M” direction, the infernal threads of the |

two semi-nuts are going to engage with the external threads of the

SCrew.

~ Fig.2-IIl is the another A-A sectional view of fig.2-I, showing
that the screw 4 rotates reversely in “N” direction, the internal and

the external threads are separated from each other.
Fig. 3-1 is a perspective view of the Supporting seat of Fig.2-I.

Fig. 3-II is a perspectlve view of the upper and lower two
sem1-nuts 2A, 2A°.

- Fig 3-H_I is a perspective view Qf up-and-down sleeve 3A in fig
— 77 _
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‘Fig3-IVisa perspective view of the expaﬁdable spring 14.

Fig.4-1 is a main view of the embodiment of an “opening and
closing actuating device” when it is composed of 'an internal curved
cam and an end face cam groove. On the'figure, the screw 4 rotates |

in “M” direction, the internal and external threads are in engaglng
state.

Fig.4-II is one of G-G sectional view of fig.4-I, the screw 4
rotates in “M” difection, the internal and external threads are in

engaging state.

Fig.4-III is another G-G sectional view of fig.4-1, the screw
rotates reversely in “N” directidn? the internal and external threads

are in separating state.

Fig.4-IV is a perspective view of the upper and lower semi-

~ nuts 2B, 2B’ of fig.4-I.

Fig. 5-1 is a main view of the embodiment of “opening and __

closing actuating device” when the kidney-liké end face cam

‘grooves are disposed on the semi-nuts. In the figure, the screw 4

rotates in “M” direction, the internal and external threads are in

engaging state.

— . engaging state
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Fig.5-II is one of F-F sectional view of fig.5-1. In the figure,

the internal and external threads are in engaging state.

Fig. 5-1I is the another F-f sectional view of fig.5-I. In the

. figure, the internal and external threads are in separating state.

Fig.6-1 is a main view of the embodiment of “opening and
closing actuating device” when the kidney-like end face cam
grooves are disposed on the up-and-down sleeve and the cam guide
pins are disposed on the semi-nuts. In the figure, the internal and

external threads are in separating state.
Fig.6-1I is one of G-G sectional view of fig.6-I.
Fig.6-111 is a H-H sectional view of fig.6-1.

Fig.6-IV is the another G-G sectional view of fig.6-I,
compression spring 32 is used to replace the_ “drop portion of cam
profide” 3.D.22, and the internal and external threads are in

separating state.

Fig.7 is a main view of the embodiment of “opening and
closing actuating device” when the cam profile is disposed on the
cylinder 3E.1 of the up-and-down sleeve, and the cam guide pin is

disposed on the end of the semi-nuts. The screw 4 rotates reversely
-
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in “N” direction, the internal and external threads are in separating
state. |

Fig.8 is a view of the embodiment of “opening and closing
actuating device which is of the link type of “crank-sliding block
mechanism”. This .ﬁgure is the third of F-F sectional view of fig.5-I,
in which the screw 4 rotates reversely in “N” direction, the internal

and external threads are in separating state.

Fig. 9-1 is a main view of the embodiment of “opening and
closing actuating device” which is a cam pair composed of an outer
peripheral radial cam and cam up-and-down plate, and the pivot

axles O; are disposed on the semi-nut.
Fig.9-1I is a perspective view of the semi-nut 2F.

Fig.10-I is a main view of the embodiment of “opening and

closing actuating device”. It is the same as fig.9-I except the pivot

axles Oy are disposed on a supporting seat 1G.
Fig.10-I1 is a perspective view of the supporting seat 1G.

~ Fig.11 is a main viewi of" the embodiment of “opening and
closing actuating device”. It is the same as Flg 9-1 except the

supporting frame 1F is eliminated.

\
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Fig.12-1 is a view of the embodiment which is the same as

fig.11 except an anti-shift frame is added.
Fig.12-1lisa pefspective view of the frame.

Fig.13 is a main view of the embodiment of “opening and
closing actuating device”. It is a cam pair composed of an eccentric

cam sleeve 3H conjugating with a frame-like opening.

Fig.14-1 is a main view of the embodiment of “opening and
closing actuating device” which is the same as fig.13 except that the

semi-nut is also disposed in the eccentric cam sleeve.
Fig.14-1I is one of A-A sectional view of fig.14-1.
Fig.14-IIl is the another A-A sectional view of fig. 14-L

Fig.15-1 is a partial main view of overload separating device of
~ the semi-nuts opening and closing mechanism wherein the device is

of an end face friction cone type.
- Fig.15-I1 is an A-A sectional view of Fig.15-L

Fig.16-lisa partiél main view of overload separating device of
- the semi-nuts opening and closing mechan_isrﬁ wherein the device is
. of outward expandable frictiqn ring type.

G



Fig.16-II is one of the B-B sectional view of Fig.16-1, showing

the structure of an outward expandable friction ring.

- Fig.16-1Il is the another B-B séctional view of Fig.16-],

showing structure of an inward expandable friction ring.

Fig.17-1 is a partial main view of overload seperating device of
the semi-nuts opening and closing mechanism wherein the device is

~ of axial guiding pillar (or ball) type.

'Fig.17-11 is a partial main view of overload separating device
of the semi-nuts opening and closing mechanism wherein the device

is of radial ball (or pillar) type.

- Fig.18-I is a main view of “quick and slow speeds control
device” of the semi-nuts opening and closing mechanlsm wherein

the device is a locking device of the pawl and inserting pin type
Fig.18-II is one of the A-A sectional view of fig.18-L.
Fig.1 8-III is the another of A-A sectional view of fig.18-I1.

Fig.19-1 is an alternative of fig.18-1, wherein the device is

composed of a spring hoop and a fork type.eccentric handle.

—_—
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Fig.19-II isa k-_k.sectional view of fig.19-1.

Fig.20 is a main view of the “F nut” of the invention when it is

used on the practical carrier of a bench vice.

Fig.21-I is a main view of the embodiment of the screw jack of

the invention, wherein its rocking handle is made into foldable type.

Fig.21-1I is a main view of the embodiment of the invention,

- wherein its rocking handle is made into foldable and retractable:

type.

Fig2-I is the ﬁrst' émbodiment of the invention. It is

characterized in that, one or more semi-nuts are used. The screw is

supported by the supporting seat. One or more semi-nuts are evenly
distributed around the cross-section of the screw. The semi-nuts are
disposed between the supporting seat and the up-and-down sleeve.
The semi-nuts are provided with opening and closing - means which
caﬁ automatically rise or drop. The up-and-down sleeve is provided
with anti-shift means to prévent the shift along the axial direction of
the screw. The suppor;ing seat comprises: supporting arms (one or
two), supporting hole__(_o_ne_ or two correspondingly), supporting body
'(includiﬁg means coimecting to the carrier such as pivot axle O,
etc.), the up-and-down guiding member which is fitted with the

semi-nuts up-and-down sliding guideway, and the position limiting

~ member. The screw ‘passes through the supporting hole with
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movable fit and is fitted with the screw and the up-and-down means
(such as the up-and-down sleeve, including the anti-shift means to
prevent the axial shift). For two or more semi-nuts, tfley should be
symmetrically arranged about the conter of the screw. The semi-nuts
have internal threads which extend less than a half of the periphery,
sliding guideways for guiding the up-and-down 'movement, as well
as actuating member to transmit the up-and-down force; the “semi-
nuts automatic opening and closing mechanism” which is used to
control the automatic and synchronous opening and closing motion
of the semi-nuts comprises opening and closiﬂg actuating device
(such as up-and-down sleeve and cam profile), overload. separating.
device (such as pawl, spring hoop etc.) and upward stroke limiting
device, safeguard device, self-locking device, and speed changing
device which makes the screw to have the function of being capable

to advance or retract with either quick or slow speed.

Fig.2-1 is a main view of the embodiment of the “F nut” of the -

~invention, wherein two semi-nuts are used, and the opening and

closing actuating device for the semi-nuts is composed of inner

curved cam and an expandable plate spring.

This embodiment compnses supportmg seat 1A, the upper
and lower two semi-nuts 2A and 2A’, expandable plate spnng 14,
up-and-down sleeve 3A, pawl 7, spring hoop 6, limiting stop pin 15,
clamp plate 17, lock'ing device 5 and the screw 4. As the practical

carrier of “F nut” is a screw jack, so the supporting seat is to be

: "‘hls Sheet Has Been Reilaced

12




connected to the pivot axle 1A.1 (as ﬁg.3-I). The screw 4 passes
through supporting hole 1A.2 and the inner hole 3A.1 of the up-
and-down éleeve, and cooperates with the semi-nuts and their
opening and closing actuating device. The outer side faces 2A.2 and
2A.3 etc. of the two seminuts 2A and 2A’ at its left side with about
half of its volume are in movable fit with the inner side guideway
faces 1A.3 and 1A.4 of the supporting seat; while the other half at
the right end is mounted in a large hole at the left end of the up-and-
down sleeve 3A, that hole really is an inner-curved cam, its cam
profile is composed of two symmetric segments of rise portions |
3A.2, 3A.3 and two segments of inner arcs 3A.4 with minimum
radius as R min (this is also the self-locking cam profile of the self-
locking device to prevent the separation of the closed semi-nuts), as
well as other two segments of inner arcs 3A.5 with maximum radius
as Rmax. The expandable plate spring 14 is mounted is the grooves
2A.4 and 2A’ 4 (fig.3-I) of the upper and lower two semi-nuts,
alternatively, instead of the expandable plate spring, each of the
semi-nut may use its own indivial spring, thereby urging the upper
and lower seminuts to seperate outward, so as the highest points
2A.5 and 2A’.5 of the outer arcs of the semi-nuts can always firmly

press against the inner-curved cam face of the up-and-down sleeve,

this inner-curved cam profile really is the “openin_g and closing

actuating device” of “F nut”, .its working principle is easy to
understand. Suppose the up-and-down sleeve 3A rotates in “M”

direction (clockwise), the inner-curved Ca_m profile which contacts

. with the highest points 2A.5, 2A’.5 of the outer arc of the semi-nuts

—_—
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will move from the place of maximum rad'iu,s 3A.5, thi'ough the rise
portion of cam proﬁl¢ 3A.2, and to the place of minimum radius
3A.4, thus forcing the two semi-nuts 2A and 2A’ to close with each
other in the direction toward the center of the screw (brief as
centripetal movement in the following), until the internal and
external threads are completely engaged and sélf-locked (fig.2-I0).
At that time, the position limiting stop pin 15 just touches with the
stopper 17. On the contrary, for the same reason, if the up-and-down
sleeve rotates in “N” direction (counterclockwise), then the semi-
nuts 2A and 2A’ will make centrifugal movement, so that the
internal and external threads will be separated from each other, as

shown in fig 2-1II.

The torque to rotate the above up-and-down sleéire 3A either
in “M” or in “N” direction comes from the screw 4, it is transmitted
to the up-and-down sleeve through -an “automatic synchronous
overload separating device” mounted on the up-and-down sleeve.

The “overload separating device” shown in fig.2-I comprises a pawl
7 which is mounted in a radial hole 3A.7 of the'up-and-down sleeve
(in sliding fit), a spring hoop 6 and a keyway 4.1 on the screw 4. At
the lower end of the pawl there are two ramps 7.1 whose end part
could be pushed by the resilience of the spring hoop 6 to press
against the outer periphery of the SCIew 4 or fall into the keyway 4.1

| of the screw 4, when the screw 4 rotates in “M” direction, the side
‘edges 4.1.1 of the keyway 4.1 of the screw touch with the ramps 7.1

- of pawl, push the pawl 7 and up-and-down 3A and rotate with the
—
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up-and-down sleeve in “M” direction, then the “opening and closing
actuating device” on the up-and-down sleeve 3A forces the semi-
nuts 2A, 2A’ to make .“centriped_al engaging movement” until the
limiting stopper 17 on the up-and-down sleeve toﬁches with the stop
pin 15 on the supporting seat 1A and the rotation is stopped.
Meanwhile the screw 4 still rotates in “M” direction so as the force
exerted by the side edg e 4.1.1 of the keyway on the pawl ramp 7.1
is increased till the upward axial component of the force is greater
than the downward pressure which is extered by the spring hoop 6
on the pawl, the ramp 7.1 of the pawl would be squeezed out apart
from the keyway 4.1, ie. separating under overload, and the screw
could still rotate in “M” direction to lift the car. On the contrary,

when the screw rotates in “N” direction, the forque would be

. transmitted in the same way to the up-and-down sleeve 3A through

- the pawl 7, cause the up-and-down sleeve 3A rotate with the screw 4,

and through “opening and closing actuating device™ cause the semi-
nuts make “centrifugal movement” to force the internal and external
threads to be separated (see fig.2-III), then the quick drop of the
screw jack is realized. If it is desired that the falling speed is to be
slowed, a locking devices 5 could be mounted on the supporting seat
1, this device comprises an inserting pin 5.1, a spring 5.2, a socket
for insertihg pih 5.3," a pin axle 5.4 and an eccentric handle 5.5,

wherein the front end of the inserting pin 5.1 is an inserting pin tip |

'5.1.1, which is just aligned with the locking hole 3A.8 in the up-

and-down sleeve 3A. The working principle of the locking device is

- as follows: when it is desired that the screw 4 should have the
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functions of slow retract and slow édvance (i.e. the screw jack can
 rise or drop in a slow way); at first, operate the handle; let the screw
4 rotate in ;‘M” direction, which cause the internal and external
threads to be in engagement, then let the arrow of the eccentric
handle 5.5 be placed in vertical direction (as shown in fig.2-I),
meanwhile the eccehtric handle 5.5 is at a position of short axis (i.e.
the bottom face 5.5.2 of the eccentric handle 5.5 is in contact with
the front end face 5.3.1), the inserting pin 5.1 could be inserted in
the locking hole 3A.8, and the up-and-down sleeve 3A is fixed to be
incapable of rotation, thereby the internal threads of the semi-nuts 2
and the external threads of the. screw could be kept in engagement,
this is the same as éonventional screw drive mechanism, and the
original functions of slbw advance and slow retract are complefely
retained. When it is desired that the screw should have the functions
of quick advance and quick retract, the eccentric handle 5.5 could be
placed with its arrow in horizontal position, Whereby the eccentric

- handle 5.5 is at the position of long axis (i.e. the side face of the
eccentric handle 5.5 is in contact with the front end face 5.3.1 of the
spring seat 5.3), meanwhile the inserting pin tip 5.1.1 retracts from
_thé 'locking hole 3A'8 of the up-and-down sleeve 3A and the up-

| and-dow-n‘sleeve 3A could be brdught by the screw and pawl to
| rotate in “N” direction, thus the internal threads of the semi-nuts 2A
and 2A’ could be separated from the external threads of the screw,
thereby cause the screw 4 to have the function of speedily passing
through an idle stroke. If the carrier to be applied is a screw jack,

- then the quick rise or drop of that screw jack can be realized.
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Fig.4-1 is an “opening and closing actuating device” of the “F
nut” of the invention, it is djvided into two sets of actuating devices,
of which the actuating device responsible for automatic closing of
the semi-nuts 2B and 2B’ is the same as fig.2-], i.e. the inner-curved
cam profiles 3B.2, 3B.4, 3B.5 on the large hole at left end of the up-
ahd-down sleeve 3B, whereas the actuating device responsible for
automatic opening of the semi-nuts is undertaken by an end face
~ cam pair which is composed of cam grooves and cam guide pins, the
énd face cam grooves 2B.2 and 2B’.2 of that cam pair are disposed
~ on the right end face of the semi-nuts 2B and 2B, its up-and—down

actuating cam proﬁles are 2B.3 and 2B’.3, see fig. 4-11 and its cam
"guide pins 16 and 16’ are disposed on the left end face 3B.2 of the
up-and-down sleeve 3B; alternatively, according to the principle of
relative motion, the cam grooves may be disposed on the up-and-
down sleeve, while the guide pins may be correspondingly disposed
on respective semi-nut. It working procedure is as follows: when the
screw 4 rotates in “M” direction, its torsion moment is transmitted
to the up-and-down sleeve 3B through the pawl 7, and the up-and-
down sleeve also rotates in “M> diréction, as the radians of rise
portion 3B2 of inner-curved cain profile is chan"géd from a large
Valu,e to a smaller value, the semi-nuts 2B, 2B’ are forced to make
“centripetal engaging movement” until they are stopped .by the
limiting stopper 17, meanwhile the screw 4 continues to rotate in
| “M” direction and the screw jack is raiSed with. a slow speed (see

- fig.4-1I). On the contrary, when the screw 4 rotates in “N” direction
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(as fig.4-Ill), the up-and-down sleeve 3B also rotates in “N”

direction, the cam guide pins 16 and 16” mounted on the up-and-
down sleeve 3B enter into the cam grooves 2B.2 and 2B’.2 and
cooperate with the rise portions 2B.3 and 2B’.3 of cam profiles,
causing the semi-nuts 2B and 2B’ to make “centrifugal movement”,
thereby realizing the separation of the internal and external threads,
thus permitting quickly moving to and fro between the screw and

the nut. Others are the same as fig.2-1.

The “opening and closing actuating device” as shown in fig.5-
I is characterized by its fully end face cam pairs. Its kidhey-like end
face cam grooves 2C.2 and 2C° 2 are disposed.on'the right end face
of the semi-nuts 2C and 2C’, and the actuating members for the cam
grooves are eompoSed of the rises portion o'f cam profile 2C.4 and
the drop portion of cam profile 2C.3. The cam guide pins 16 and 16’
are disposed on the left end face 3C.2 of the up-and-down sleeve 3C.
As to the position limiting device for the movement range on
epening and closing the semi-nuts and the self-locking device after
opening and closing the semi-nuts, their actuating members are the
arc type cam profiles 2C.7, 2C".7, 2C.8, 2C’.8 at the two ends of the
kidney-like cam grooves Its working procedure is as f0110w3' when
the screw 4 notates in “M” dlrectlon and brings the up-and-down
sleeve 3C and the guide pms 16, 16’ provided on it to rofate
together in “M” d1rect10_n, through the action of drop portion cam
profile 2C.4 and 2C’.4 on the end face of the semi-nuts, the semi-

. nuts are forced to make “centripetal engaging movement” until the

-
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gu_ide‘ pins 16 and 16’ are stopped by the end 2C.7 of the kidney-like
grooves, “causing the internal and external threads to be fully
engaged and self-locked (such as fig.5-IT). On the contrary, when the
screw 4 rotates in “N”.direction, through the action of rise portions
2C.3 and 2C’.3 of cam profiles, the semi-nuts 2C and 2C’ are forced.
to make centrifugal movement, causing the separétion of the internal

and external threads. Others are the same as fig.2-1.

Another structural form of the “opening and closing actuating
device” as shown in fig.6-I is characterized in that, the kidney-like
cam gooves 3D.2 and 3D’.2 are disposed on the cam disc 3D.1 of
the up-and-down sleeve 3D, the actuating members of the cam
grooves are composed of rise portion cam profile 3D.2.1 and drop
portion cam profile 3D.2.2 as well as position 'limiting (and self-
locl;ing) cam profile 3D.2.4 and 3D.2.3; the cam guide pins 16 and
16’ are disposed on the semi-nuts 2D and 2D’, which are restrained
to make up-and-down as well as opening and closing movement in a
frame shape (or dovetail shape etc.) up-and—doWn guideway of the
supporting seat 1D. As to the restraint of axial shift of the up-and- |
down sleeve 3D, it is acéomplished by providing bosses 16.1 to the
end'fac_e of cam guide pins 16, 16 for resisting against the right side
face 3D.4 of the cam disc 3D.1. Thgre are many equivalent schemes
to Testrain the axial shift of the -up-and-down sleeve 3D. For
example, instead of using the bosses 16.1 which are integral with

the cam guide pins, the bosses may be directly mounted on a means

| connected with the supporting seat 1D Since both the “opening and
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closing actuatihg devices” of this fig.6-I and fig.5-1 are composed of
kidney-like cam groove and cam guide pin (only difference is the
relative mounting position of these two, one is on the up-and-down
sleeve, and the another is on one of the semi-nuts), so the actihg
p'rocedure and working principle of these two are completely the

same, it needs not to be discussed further.

The “opening and closing actuating device” of fig.6-IV is
derived on the basis of fig.6-II: at first, the drop portion cam profile
3D.2.2 of the kidney-like cam grooves 3D.2 and 3D’.2 in fig. 6-I is
eliminated (for convenience to discuss, only take one of the cam
grooves 3D.2 as example), only the rise portion cam profile 3D.2.1
and the actuating members for the position limiting device and self-
locking device ie. cam profiles 3D. 2.3 and 3D.2.4 are retained,
next, it is provided ih addition one _set'.of elastically engaging and
rigidly self-locking actuating means, which is composed of
elastically engaging spring (including the integral retractable spring
32 or individual springs mounted séparately on respective semi-nut)

‘and self-ldcking device. One of the structures df the above self-
locking device is to use a cam pair which is composed of cam
profile 3D.2.4 and cam guide pin 16, other structures are the same
as fig.6-1 and fig.6-1L Thus the “opemng and closmg actuatlng
device” of fig 6-IV substantlally contains two sets of actuatmg
- device: of which one set is the “separating actuating device” to
accomplish the automatic separation of the semi-nuts 2D and 2D’,

~ one of its embodying scheme is realized by a cam pair which is
-
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composed of rise portion cam profile 3D.2.1 on the cam disc 3D.1
and cam guide pin 16 on the semi-nut 2D, or is realized by a cam
pair which is composed of guide pin 16 on the cam disc 3D.1 and
rise portion 3D.2.1 of cam profile on the semi-nut 2D; the another
set is an elastically engaging and rigidly self-locking “engaging
actuating device”, one of its embodying scheme is to use the above-
mentioned elastically engaging and rigidly self-locking actuating

means to realize an engaging rate of 100%.

The “opening and closing actuating device” of fig.7 is
achieved by making improvement on the basis of Fig.2-I, it is
realized by a radial cam pair Which is composed of cam profiles
3E..1.2 and 3E.1.1 on the inner and outer cylindrical bbdy of the
up-and-down sleeve 3E and the cam conjugating pins 18, 19, while
the conjugating pins 18, 19 are mounted on the transmitting pins
16E and 16E’ at the ends 2E.1 and 2E’1 of the semi-nuts, other

| structures are the same as fig.2-I.

The “opening and closing actuating device” of fig.8 is realized
by a crank-slider mechanism. The crank 20 has two pivot axle holes
O, and 05, pivot axle hole O, is connected with the semi-nut 2F,
while O; is connected with the up-and-down sleeve 3F. Other
structures are s1m11ar as fig 2—I On operatmg, when the up-and-
down sleeve 3F rotate in “N” direction, the pivot axle O; also rotates
in “N” direction, then the inclination anéle o of the crank becomes

. larger, so that the pivot axles O, and O;’ of the crank make
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"‘centrifugal movement”, causing the semi-nuts 2F and 2F° to be
7 separated from each other, until the crank touch the position
limiting face 2F.1. On the contrary, when the up-and-down sleeve
* 3F follows the screw 4 to rotate in “M” direction, the pivot axles O,
and Oy’ of the bfank will bring'the semi-nuts 2F and 2F° to make

“centripedal engaging movement”.

The “opening and closihg actuating device” of fig 9-1 and 9-11
is realized by a cam pair which is -composed of the cam profiles
(including rise portion profile 2F.2 and drop portion profile 2F.3) on
the outer periphery of the semi-nut 2F and the up-and-down plate
3F.1 on the up-and-down sleeve 3F. The semi-nut 2F has its internal
threads 2F.6 less than a half of the periphery, a semi-plain-hole 2F.7

- with diameter greater than that of the screw 4, two pivdt axles 2F.7
- at front and rear sides connected with the carrier (the screw jack),
and a rise portion of cam profile 2F.2 and a dfop portion of cam
profile 2F.3 on its outer periphery. The screw 4 passes successively
through left end hole 1F.1 of the supporting frame 1F, plain hole
2F.7 of the semi-nut, hole 3F.3 of the up-and-down sleeve, and right
~end hole 1F.2 of fhe supporting frame. When the up-and-down plate
'3F.1 of the “actuating device” rotates to the upmost position, where
it is inserted in a sliding fit between an upper tdp face 2F.9 on the
. outer pefiphery of the sémi-nut 2F and an upper bottom face 1F.3 of
the inner cavity of the supporting frame 1F. The above “actuating
device” also can be made the following three simple ecjuivalent

~ transformation, such as:
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(1) The pivot axles 2F.7 connected to the carrier (screw jack)

and disposed initially at the front and rear sides on the outer
periphery of the semi-nut 2F, can be modified as to be mounted on
the front and rear side faces of the left side wall of the supporting
frame 1F, thus the supporting frame 1F is changed into a supporting
seat 1G with pivot axles, as shown in fig 10-I and fig.10-I1, i.e. there
mounted pivot axles 1G.7 and 1G*.7 on the front and rear side faces
1G.8, 1G9 of the left side wall of the supporting seat 1G. The semi-
nut after drobping off its pivot axles 2F.7 is changed into a semi-nut
2G without pivot axle. Othere such as the up-and-down sleeve 3G
are completely the same as 3F etc. including that pawl 7 is mounted
on the up-and-down sleeve, locking device 5SG is mounted on the

supporting frame as 5F etc.

(2) In the fig.9-I, the original supporting frame IF is
eliminated, only the semi-nut 2F with pivot axle O; and the up-and-
down sleeve 3F are retained, other main structures remain the same,
thus it is transformed into another new “actuating device” (as shown
in fig.11), i.e. with semi-nut-2G and up-and-down sleeve 3G. To
prevent axial shift, a stop pin 12 is provided on the up-and—doWn
plate 3G.1 of the up—and-down sleeve correspondingly a deep

groove 2G.10 is cut on the semi-nut 2G to cooperate with the stop '

pin 12.

(3) In the same mariner, by eliminating the original supporting
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frame 1F in fig.9-1 (others remain the same), it is transformed into
‘another new _“actuéting device”, with sémi-_nut 2F and up-and-down
sleeve 3F. To prevent axial shift, an anti-shift f_rame 33 is added,
there are two lug holes 33.1 and 33.2 on the frame which can be put
on the pivot axles 2F.7 on the front and rear side faces of the semi-
nut 2F. |

The working principle of the “opening and closing actuating
device” in fig.9-I is as follows: When the screw 4 via the pawl 7
brings the up-énd-down sleeve 3F and the up-and-down plate 3F.1
on it together to rotate in “M” direction, the up-and-down plate 3F.1
makes planetary rotation around the rise portion of the cam profile

| 2F.2 and the drop porfion of cam profile 2F.3 on the outer periphery
of the semi-nut 2F. Since the distance ﬁ_rom these cam profiles to the
center of the internal threads is variable, such as the distance from
cam profile 2F.2 to the center of the internal threads 2F.6 is a
maximum, whereas that from cam profile 2F.3 to the center is a
minimum. So the distance from the center of the inner hole 3F.3 f
the up-and-down sleeve ahd the screw 4 in sliding fit with which to
the center of the internal threads 2F.6 of .the semi-nut 23 will
become srhaller as the up-and-down plate 3F.1 makes planetary
Totation in “M” direction, thus forcmg the external threads 43 ofthe
screw and the internal threads 2F. 6 of the seml-nut to engage with.
- each other. On the contrary, when the screw 4 brings the up-and-
down sleeve 3F to rotate in “N” direction, the internal and external

~ threads will separate from each other. Besides, the width of the
S _
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supporting frame 1F fr_om the front to the rear is just equal to the
- width between the front and rear side face 2F.11 and 2F.12 of the |
left portion of the semi-nut, the supporting frame 1F serves as up-
and-down guideways to hold the semi-nuts between the link plate
10.1, 10.2 of the screw jack, so the screw 4 can only make the up-

and-down motion between the link plates.

The “opening and closing actuating devices” as shown in
fig.13 is realized by an eccentric cam kinematic pair which is
composed of an eccentric cam sleeve 3H and the upper and lower

- two flat surface 1H.4 and 1H.3 of a frame-like rectangular opening
| of the semi-nut supporting seaf 1H. The semi-nut supporting seat
1H has a shape of frame, in the center of the frame, there_ is a
rectangular opening, the upper and lower plane 1H.4 and 1H.3 of
that opening is in sliding fit with the eccentric outer circumferential
surface 3H.2; internal threads 1H.6 and 1H.5 which are less than a
half of the periphery and semi-plain-holes 1H.1 and 1H.2 with
diameter greater than that of the screw 4 are provided separately in
the left and right two side walls 1H.7 and 1H.8 of the frame. The
screw 4 sﬁccessively passes through the plain hole 1H.h1 of left wall,
the inner hole 3H.1 of eccentric cam and the plain hole 1H.2 of right
wall. Besides, at the front and rear 51des of the left side-wall of the
| frame, pivot axles 01 are prov1ded to be connected with the SCTEW

jack body 10.1 and 10.2 of the practical carrier.

As to the wall thickness of the eccentric cam-sleeve 3H, it is
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~ thick on one side and thin on another side due to eccentricity. When
'the. eccentric cam sleeve 3H rotates in “M” direction after the screw
4, the thickest portion just rotates to the lowest position and contacts
with the lower plane 1H.3 of the 'supporting seat,' thereby the center
of the screw 4 is raised, forcing the internal and external threads to
engage with each other. On the contrary, when the screw 4 with the
eccentric sleeve 3H rotate in “N” direction, the thickest portion of
the eccentric sleeve 3H rotates to the upmoet plane 1H4 of

supporting seat 1H, the internal and external threads separate from

each other.

The “opening and closing actuating device” as shown in
fig.14-I is realized by a cam kinematic pair'which is composed of
the eccentric cam proﬁle 2J.1 on the outer periphery of the semi-
nuts 2J and the upper and lower two planes 1J.1 and 1J. 2 of the

frame-like rectangular opening in the supporting frame 1J.

The eccentric cam prcﬁle 2J.1 on the outer periphery of the
semi-nuts 2J in fact is a cylindrical'surface with O; as center, there
are two eccentric holes in the body of semi-nut 2J, the centers of
these. holes are O, and Oq, both their eccentric distances from the
center O3 are equal to e (e is shghtly greater than the depth of a
spiral thread) the eccentric hole with center Q4 is a semi-plain-hole
2].3 with diameter greater than that of the screw 4, the eccentric
hole with center O, has its internal threads 2.4 less than a half of

the periphery, on the semi-nut 2J are provided two up-stroke
_—
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limiting pins 35, 36 and a radial hole 2J.5, in which is fitted with a
pawl 34, and a spring hoop 6 presses against the pawl 34, causing
the cone body of pawl tip 34.1 to press against the outer periphery of
the screw 4 or be inserted into the keyway 4.1.

The supporting seat has a shape of frame, in the opening of the |
frame, semi-nut 27 is _seated.' The screw successively passes through
the left frame supporting hole 1J.3 of the supporting seat 1J, the
semi-nut hole an;i the right frame supporting hole 1J.4. At the front
and rear sides of the left frame port are mounted pivot axles 1J.5
(with O; as center), to be connected to the practical carrier (screw
jack). | | |

In order to improve the engaging property, besides the
cylindrical body, the shape of cam profile 2J.1 on the outer
periphery of the semi-nut 2J can be designed into other can curves

according to the requirement.

The principle of this mechanism is evident that, when the
screw 4 bring the semi-nut 2J to rotate in “M” direction, the farthest
point on the eccentric outer periphery 2J 1 | apart from the center O,
of internal threads rotates to the lower plané 1J.2 of the internal
cavity of the supporting frame so as the center O, of internal threas

-coinsides with the center Os of the screw 4, ca‘uSing the internal and
external threads coming into engagement, this is stopped by the

| position limiting pin 35 when it touches with the lower plane 1J.2,
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as shown in fig.14-II. On the contrary, when the screw rotates in
“N” direction, and brings the semi-nut 2J to rotate in the ‘same
direction, as shown in fig.14-IIl. When the nearest arc part on the
eccentric outer periphery 2J.1 apart from the center O, of inner
~ threads rotates to contact with the lower plane 1J.2, the center O, of
internal threads O, goes apart from the center Os of the screw 4,
realizing the separatioh of the internal and external threads, the
rotation is stopped by the position limiting pin when it touches with

the lower lane 1J.2.

Summarizing the above, for the “F nut” of the invention, many
equivalent mechanisms can be used to replace these embodiments.
For instance, the Archimede’s spiral end face threads commonly
used in the three-jaw automatically centering chuck of a lathe can be
used to replace the end face cam méchanism in fig.4-I; again, the
number of semi-nut can be one or two, or more ‘;han two. All these

are within the scope of the invention, so it will not be listed one by

one.

With respect to the “automatic and synchronous overldad
separating' device” used in the invention, besides the overload
separating device of fig.2-I which is composed of a pawl 7 and a
'spring hbop 6, there are a greaf many of other equivalent overload

- sgparatihg devices. As to the form, it may be of single direction or of
double direction, as to the drivé manner,_' it may bé eléctro—magnetic,

. hydraulic or pneumatic, as to the overload séparating element’,
- |
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must be greater than the depth that the teeth would be inserted in.

-Fig 16-1 and 16-ﬁ is an overload separating device of an
expandable ring with itS outer circumference as friction surface.
This embodiment uses an outer circumference friction expandable
ring 25 in fig.16-I to replace the'friction ring 21 and compressioh
spring 22, the expandable ring 25 is still kept by a chéck ring 24,

- and there is an axial open slot 25.1 provided on the cylindrical body
of the expandable ring 25. When the expandable ring is in the free
state, its outside diameter 25.2 is greater than the inside diameter of
inner hole 3A.11 of the up-and-down sleeve 3A. When assembling,
the open slot 125.1 is forced, to contract, it releases after the
expandable ring is inserted into the inner hole 3A.11, thus by
resilience the outer circumference 125.2 of the expandable fing 125
expands and sticks on the inner wall of the inner hole 3A.11 of the
up-and-down sleeve 3A, and results a certain amount of frictional
force. The inside diameter of the expandable ring is slightly greater
than the outside diameter of the screw, and the former is connected
to thé latter through a guide key 23. Its operating process is the same
as the type of friction ring in fig.9-I, the only difference is that the
friction surface which can slide over at overload is transferred from

the end face (or cone face) to the outer circumference of the

expandable ring,

Fig.16-II is an overload separating _dev.it:e_ of the type of an
- expandable ring with its inner hole as friction surface. Its working
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various elements such as pawl (of single or double direction), teeth,

- ball, guide pillar, friction cone (disc, plate, block, cushion) and

 various elastic elements (such as spring, elasﬁcélly expandable loop

or ring, expandable sleeve) can be used. In the following, some of

the equivalent overload separating devices derived from fig.2-1 are
listed. |

Fig.15-1, 15-1I show a friction overload separating device

using friction ring(or friction cone). Its working principle is as

follows: A friction ring (cone) 21 is mounted in an up-and-down

‘sleeve 3A, and slidably encloses the outer circumference of the

screw 4. Friction face (cone) 21.1 tightly presses against the right
friction face (cone) 3A.10 of the up-and-doWn sleeve 3A under the
effect of the compression spring 22, friction ring (cone) 21 is
connected to the screw 4 through a guide key 23. When the screw 4
rotates, its driving torque is transmitted through keyway 4.1, guide

'key 23, friction face of friction ring (cone) 21.1 to the up#and-down

sleeve 3A which is brought to rotate together, until it stops when

colliding with an upward stroke limiting means, but the screw will

‘continue to rotate, meanwhile this friction pair is overloaded and

slides over each othe_l"“ without hindering the rotation of the screw,
and the screw can achieve its predetermined job. The above stated
contact faces 21.1 and 3A.10 of the friction ring (cone) can be |
replaced by a pair of teeth which can slide over each other under the
effect of a compression spring 22 when '-overload occurs. Of course

the amount of compression deformation of the compression spring

-
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principle is essentially the same as fig 16-I1. Its expandable ring 26
has also an axial open slot.26.l. When in free state, the inside
diameter of its inner hole 26.2 is slightly smaller than the outside
diameter 4.9 of the screw 4. Aﬁer the screw is inserted in the inner
hole, by resilience the inner hole embraces around the outer
periphery of the cylinder of the screw 4 and results a certain amount
of frictionai force (there is no keyway on the screw). The outside
diameter of the inwardly expandable ring 26 is slightly smaller than
the inside diameter of the inner hole of the up-and-down sleeve 3A,
the driving torque of the scfew is-transmitted through a transmitting
pin 127 to the up-and-down sleeve 3A. The operating process is the
same as fig.16-I[, but that the' friction surface which can slide at
' overlOad is directly undertaken by the frictipn surface lying between
the outer circumference of the- screw 4 and the inner hole of the

expandable ring.

~ Fig. 17-lisan overload separating device of the type of axially
distributed guide pillar (or steel ball). Its working principle in as
follows: On the left end face of a sliding sleeve 28 which encloses

| around the screw 4, there are 5radial small holes, small compréssion
- Springs 29 and guide pillar' 30 (or steel ball) are fitted into the small
| _holes and engage with the resistant small cone pits 3A.12 which are
provided on the right end face of the up-and-down sleeve 3A. The
'operatmg process is essentially the same as fig.15-1, the only
difference is that, the pure end face friction in fig.15-I is changed

into small cone pit resisting with guide piller (or steel ball) in
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fig.17-1. The device shown in fig.17-1I is the equivalent mechanism
of that shown in ﬁg 17-I, the axially arranged holes of guide pillar in
fig. 1_7-1 has been changed into radically anénged holes in fig. 17-11
where 3A.13 represents an aXially resistant groove. In a word, there
can be still many kinds of overload separating devices composed by
various overload elements but are the equivalent mechanisms of the

overload separating device of the invention.

‘With respect to the structural form of the “quick and slow
speed control device” used in the invention, besides the inserting
pin locking device 5 of fig.2-1, fig.19-1 is another kind of pawl type
locking device 5°. Its structure is essentially the same as the
inserting pin type lockihg device 5, except the cylindrical inserting
pin 5.1 is replaced by the pawl 7 of fig.2-1, thus the inserting pin tip
5.1.1 of the original cylindrical inserting pin 5.1 is replaced by a
pawl type inserting pin tip 55.171 with double conical faces, or

- replaced by a pawl type inserting pin tip with single conical face, i.e.
the pawl pin tip only with ramp on one side while the other side is a
right angle, this inserting pin tip can be inserted into the keyway 4.1
of the screw 4 or retracted from it under the control of the eccentric
handle 5°,5, the socket 5°.2 for the inserting pin is fixed on the up-
and-down sleeve 3A. For convenience of operation, the eccentric
handle 5",5 with. a platé of aﬁow shépe-. can be replaced by an
eccentric handle 36 with a folk of two branches whi_éh codporate
with the end tip of the pawl 30. For mounting spring 6, a groove

- 3A.10 is cut on the up-and-down sleeve 3A, and a groove 30.3 is cut
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on the pawl 30 correspondingly.

The working principle of the pawl locking device is as follows:
when the eccentric handle 5°.5 is placed in the vertical position, as
shown in fig.18-II, the pawl can be inserted into the keyway 4.1
under the action of é} compression spring 5°.2, the action is the same
as the “locking device” 5 of fig 2-1. At this time, if the screw 4
rotates in “M” direction, it can via keyway 4.1 and conical face
5°.1.2 of the pawl bring the up-énd-down sleeve to rotate in “M”
direction, and via the opening and closing actuating device to cause |
the internal threads of semi-nuts 2A, 2A’ to engage with the external -
threads of the screw 4. At thiS time, if the eccentric handle 5°,5is
placed at its horizontal positidn, as shoWn in fig.18-I11, then the end
tip 5.1.1 of the pawl is lifted apart from the keyway 4.1 of the screw
4. In this manner, no matter how the screw 4 rotates either in “M” or
in “N” direction, the up-and-down sleeve 3A cannot be brought to -
rotate with the Screw 4, thereby the engaging and self-locking state
between the internal and external threads of the semi-nuts and the

| screw is held, this is the same as conventional screw-and-nut dﬁve
mechaniSm, and the original- ﬁmctioﬁs of slow advancé and slow
retract is rétained, if the carrier to be applied is a screw jack, then at

this time, the sIoW rise or drop 'o'_f'that screw jack can be realized.

~ Inthe quicldy movable screw jack as shown in fig. 1-II, the
left end of the screw 4 passes through the central supporting hole of

the left pivot axle O; and connects with the transmission means
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which imports the driving torque. Among these transmission means, |
- besides the “directly mahual'type” using a handle which manually |
and directly rotates the_sCréw and the “manual Speed reducing type”
~ using a handle which manually rotates a tranSﬂliSSion_gear box then
brings the screw to _’rofatc, it is- characterized in that, the electric
SOurce on the car itseif may be used, it can use a electric motor 10.8
to drive the transmission gear box 10.9 then drive the screw 4, thus
' fomii_ng an “electrically driven type” or a “manual and electric dual

use type” which can be operated either manually or electrically.

The handle 10.7 as shown in fig-I is composed of a handle
body 10.7.5 and rocking arms 10.8.1,, 10.7.2. In order to reduce the
volume so that the handle can be stored conveniéntly,’ it can be made
| foldable or retractable. The features of fig.21-I are: the rocking arms
10.7.1, 10.7.2 of the control handle 10.7.can be folded separately
and quickly with pivot axles 10.7.3 and 10.7.4 as axis, using spring
- 10.7.6 and steel ball 10.7.7 to accomplish positioning. Fig.21-II
shows the mechanism which can be fetracted by placing the rocking
arm 10.7 into the inner hole 10.7.8-of the hollow rocking arm 10.7.1,
10.7.9 is positioning coiled spring, the handle body 10.7.5 can be
made foldable or retractable if necessary. |

Summarizing the above, althdugh the carrier relaed is. screw
- jack which can quickly or sloWIy up or down, but the most essential
" nucleus of the 1nvent10n is d‘ “F nut 'That mechanism has a wide

~ variety of apphed carrier. If the apphed carrler is-a screw jack, then
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~ that screw jack is a “double speed screw jack”. If the applied carrier
is a bench vice, then the invention is a quickly or slowly, opening or
closing bench vice. For instance; fig 20 is the embodiment which
~ uses the “F nut” as shown in fig 2-1, but the carrier is changed from
a screw jack to a bence vice. The method of fetroﬁtting really is very
| simple, it needs only change the connecting part between the
respective carrier and the “F nut”. e.g. the pivot axle O; on the
suppofting seat 1A in fig 2-1 is omitted, and the bottom plane 1A°1
and vertical plane 1A°2 on the supporting seat 1A’ are utilized to
directly contact with the corresponding positioning planes a; and a,
on the fixed body “a” of the bench vice, and the screws “h” are used
for fastening. While the screvs} 4 needs only to connect with the
movable body “c” of the bench vice, others remain unchanged. As
summary, for the applied field i.e. the applied carrier of the “F nut”
of the invention, besides the screw jack, it can be used further in:
bench vice, machine vice, pipe vice, sliding table of machine tool,
tailstock of a lathe, architectural scaffold whose height can be
adjusted and all others require using screw and nut pair as drive
device and consistute new mechanism, all are within the Scope of
the invention. (It needs only using some common methods to change

the connection with the above applied carriers.)

-
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Claims

1. A quickly movable screw jack comprising: screw 4, bottom
seat 10.5, top support 10.6, lifting link mechanism 10.1-4, left pivot
axle O,, right pivot axle O,, is characterized in that:

(1) a quickly movable automatic and synchronous opening
and closing semi-nuts set (brief as “F nut” in the following) is

provided on the left and right pivot axles O, and Oy;

- (2) the left end of the scréw 4 passes through the central hole
of the left pivot axle O, and connects with a manual or
machinedriven transmission means which imports driving forque,
and the -threads of the screw 4 on the outer periphery of its right
portion can be engaged with the correspondihgly semi-nuts in the “F

nut” when it is provided on the right pivot axle O;;

(3) the “F nut” comprises: @supporting seat, @one or more
semi-nuts, ®automatic and syni:h_ronous opening and closing
mechanism for the sémi—nuts; the screw with threads on it passes
through the supporting hole of supporting seat in the “F nut” to be
fitted with the Semi-nuts and its automatic and synchronous opening

and closing mechanism;

the features of these three components are: @supporting seat:

: pro_Vided on which are the portion connected with the applied carrier,
o
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 the portion fitted with the screw for its relative rotation and axial
movement, the portion fitted with the semi-nuts for its opening and
closing mbvenient; besides, there are provided position limiting
device, safeguard device, quick and slow speeds changing device;
@semi-nuts: one or more in number, with internal threads less than
a half of the periphery, on the semi-nuts are provided:-guiding and
sliding fitted face or member for realizing the opening and closing
movement, actuating member fitted with position limiting device
and self-locking device, outer peripheral face and actuating ﬁlember
including cam profile or cam guide pin or transmitting pin to
produce and transmit the opening and closing (up-and-down) force;
®semi-nuts automatic and synchronous opening and closing
mechanism, compressing the following components: automatic and
synchfonous overload separating device, actuating device for
relatively opening and closing between the screw and the nuts |
including that- of elastically engaging and rigidly self-locking type
(all these will be briefed as “opening and closing actuating device”
in the followirig), self-locking device to retain the.engagemeht of the
semi-nuts and position limiting device to limit the opening and
closing stroke, safeguard device to prevent Ithe semi-nuts from
‘suddenly separating out when the screw jack is liﬁed, and the
“speed changing device” for the quick and slow speeds makes the

screw jack a quick or sloW drop.'

2. The quickly movable screw jack as claim 1, characterized

_ in that, the structure of the “opening and closing actuating device”
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in the “semi-nuts automatic opening and closirig mechanism” of the
“F nut” is: the screw 4 passes through the supporting hole 1A.2 of
the suppdrting seat 1A and the inner hole 3A.1 of the up-and-down
sleeve 3A, and cooperates with two semi-nuts 2A and 2A’ which
can make relative opening and closing (up and down) movement
relative to the screw 4, the outer side faces 2A.2, 2A°.2 and 2A.3,
2A 3 at its left side with about half of its valume are in movable fit
-with the.sliding guideways 1A.3, 1A.4 of the supporting seat 1A,
while the other half at the right end is mounted in a large hole at the
left end of the upper-and-down sleeve 3A, its “opehing and closing
actuating device” is an inner-curved cam means on that large hole,
the cam profile is composed of two symmetric segments of | rise
portions 3A.2, 3A;3 and two segments of inner arcs 3A.4 with
minimum radius as Rmin (this is also the self-locking cam profile of

the self-locking device to prevent the separation of the closed semi-
nuts), as well as other two. 'segments of inner arcs 3A.5 with
maximum radius as Rmax; the expandable spring 14 is mounted in
the grooves 2A.4 and 2A’.4 of the upper and lower two semi-nuts,
alternatively, instead of the exbandablé spring, each of the semi-riuts
may use its own individual spring, thereby urging the upper and
lower semi-nuts 2A°, 2Ato separate outward, so as the highest

- points 2A.5 and 2A’.5 of the outer arcs of the semi-nuts can -always
firmly press against the mner-curved cam face of the up-nd-down
'sleeve, its clamp plate 17 and stop pin -15-.co_mpose the position

- limiting device for the opening and closihg_ stroke of the semi-nuts.
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3. The quickly movable screw jack as claim 1, characterized in
that, the “opening and closing actuating device” in the “semi-nuts

automatic opening and closing mechanism” of the “F nut” is

‘achieved by making improvement on the “opening and closing

actuating device” of the above claim 2, i.e. the actions of automatic
opening and automatic closing for the semi-nuts are separately
accomplished by two sets of “actuating device’?, others remain the
same; of which the “actuating device” responsible for automatic
closing and self-locking of the semi-nuts are still the inner-curved
cam profiles 3B.2, 3B .4, 3B.'5 on the large hole at left end of the up-
and-down sleéve 3B, whereas the “actuating device” responsible for
automatic opening of the semi-nuts is undertaken by an end face
cam pair which is compbsed of cam grooves and cam guide pins, the |
end face cam grooves 2B.2 and 2B’.2 of that cam pair are disposed
on the right end face of the semi-nuts 2B and 2B’, the cam profiles
for a'cfuating the separating action are 2B.3 and 2B’ 3, and its cam
guide pins 16 and 16’ are disposed on the left end face 3B.2 of the
up-and-down sleeve 3B, or according to the principle of relative
mation, the cam grooves may be disposed on the up-and-down
sleeve, while the guidg pins may be correspondingly disposed on

respective semi-nut. - !

4..The quickly movable screw jack as claim 1, characterized in .

- that, the “opening and closing actuating device” in the “semi-nuts
~ automatic opening and closing mechaniSm of the “F nut” is a fully

. end face cam pair which is composgd of kidney-like end face cam

—_—
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grooves and cam guide pins, its kidney-like end face cam grooves
2C.2 and 2C’.2 are disposed separately on the right end face of the
semi-nuts 2C and 2C’, and the opening and closing actuating
members for the kidney-like cam grooves are composed of the rise
portion of cam profile 2C.4 and the drop portion of cam profile 2C.3, -
while the cam guide pins 16 and 16’ are disposed on the left end
face 3C.2 of the up-and-down sleeve 3C, as to the position limiting
device for the movement range on opening and closing the semi-
nuts and the self-locking device after opening and closing the semi- |
nuts, their actuating members are composed of the arc type cam
profiles 2C.7, 2C’.7, 2C.8, 2C’. 8 at the two ends of the kidney-like

cam grooves

5. The quickly movable screw jack as claim 1, characterized in
that, the structure of the “opening and closing actuating device” in
the “semi-nuts automatic opening and closing mechanism” in the “F
nut” is ‘that, the kidney-like cam grooves 3D.2 and 3D’.2 are |
disposed on the cam disc 3D.1 of the up-and-down sleeve 3D, the

“actuating members™ for the opening and closing movement of the

. semi-nuts are composed of rise p0rtion cam profile 3D.2.1 and drop

 actuating members are composed of the arc type cam profiles 3D.2.4

portion Cam profile 3D.2.2, whereas the position limiting device for

the movement range on openmg and closing the semi-nuts and the

' self—locklng dev1ce after opening and closing the seml-nuts their

H

3D.2.3, and its cam guide pins 16, 16 are disposed on the semi-nuts

- 2D and .2D’, which are restrained to make opening and closing (up

\
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and down) movement in a frame shape of dovetail shape guideway
of the supporting seat 1D, as to the restraint of axial shift of the up-
~ and-down sleeve 3D, ifis accomplished by providing bosses 16.1 to
the end face of cam guide pins 16, 16 for resisting against the right
side face 3D.4 of the cam disc™3D.1, or the bosses 16.1 on the above
cam guide pins may be eliminated, then the loss bodies may be

directly mounted on a means connected with the supporting seat 1D.

6. The quickly movable screw jack as claim 1, characterized in
that, the “opening and closing actuating device” in the “semi-nuts
automatic opening and closing mechanism” of the “F nut” is that of
the elastically engaging and rigidly self-locking type, its structural
form is derived from the structure described in claim 5, by
eliminating the drop portion of cam profile 3D.2.2 of the kidney-like
cam grooves 3D.2 and 3D’.2 (for convenience to discuss, only take
one of the cam grooves 3D.2 as ‘example), retaining only the rise
portion of cam profile 3D.2-1- and the actuating members for the
position limiting and self-locking device, i.e. cam profiles 3D.2.3
and 3D2.4, and providing in addition one set of elastically engaging
and rigidly self-locking actuating means, which is composed of
'elastically engaging spring (including the integral retractable spring .
32 or individual springs mounted separately on respective semi-nut) o
and self-locking device, one of the stfuctures of the above self-
locking device is t0 use a cam pair which is composed of cam
profile 3D.2.4 and cam guide pin 16, othe_r structures are the same

- as that of claim 5; thus, the “opening and closing actuating device”
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substantially consists of two sets of actuating device: of which one
.set is the “separating actuating device” to accomplish the automatic
separation of the semi-nuts 2D and 2D’, one of its embodying
scheme is realized by a cam pair which is composed of rise portion
cam profile 3D.2.1 on the cam disc 3D.1 and cam guide pin 16 on
the semi-nut 2D, or is realized by a cam pair which is composed of
guide pin 16 on the' cam disc 3D.1 and rise portion cam profile
3D.2.1 on the semi-nut 2D, the another set is an elastically engaging
and rigidly self-locking “engaging actuating device;’, one of its
embodying scheme is to use the above-mentioned elastically

engaging and rigidly self-locking actuating means to realize an

engaging rate of 100%.

7. The quickly movable screw jack as claim 1, characterized in
that, the “opening and closing actuatihg device” in the “semi-nuts
automatic opening and. closing mechanism” of the “F nut” is
achieved by making improvement on the basis of the “opening and
closing actuating device” as described in claim 2, it is realized by a
radial cam pair which is composed of cam profiles 3E.1.2 and
3E.1.1 provided on the inner and outer cylindrical body of the up-
and-down sleeve 3E and the cam conjugating pins 18, 19 mounted
on the transmitting pins 16E and 16E’ at the ends 2E.1 and 2E’.1 of

the semi-nuts, other structures remain the same.

8. The quickly movable screw jack as claim 1, characterized in

that, the “opening and closing actuating device” in the “semi-nuts
-
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automatic opening and closing mechanism” of the “F nut” is
achieved by making improvement on the “opening and closing
situating device” as described in claim 2, it is realized by a
crankslider mechanism, the crank 20 has two pivot axle holes O,
and O;, of which pivot axle hole O, is connected with the semi-nut
2F, while Os is connected with the up-and-down sleeve 3F, other
structures semain the same.

9. The quickly movable screw jack as claim 1’, characterized in
that, the “opening and closing actuating device” in the “semi-nuts
automatic opening and closing mechanism” of the “F nut” is
realized By a cam 'pair which is composed of the profiles (including
rise portion profile 2F.2 énd drop portion profile 2F.3) on the outer
periphery of the semi-nut 2F and the up-and-down plate 3F.1 on the
up-and-down sleeve 3F, the éemi-nut 2F has its internal threads 2F.6
less than a half of the periphery, a semi-plain-hole 2F.8 with

- diameter greater than that of thé screw, two pivot axles 2F.7 at front
reﬁ sides connected with the carrier (screw jack), and a rise portion
of cam profile 2F.2 and a drop portion of cam profile 2F.3 on its
periphery; the screw 4 passes successively through left end hole
1F.1 of the supporting frame 1F, plain hole 2F.8 of the semi-nut,
hole 3F.3 of the up-and-down sleeve, and right and hole 1F.2 of the
supporting frame; whén. the up-andédown plate 3F.1 of the |
“actuating device” rotates to the upmost position where it is inserted
in a sliding fit between an upper top face 2F.9 on the outer periphery

of the semi-nut 2F and an upper bottom face 1F.3 of the inner cavity

—_—
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of the supporting frame 1F; the above “actuating device” can be

| refofmed, such as: (1) the pivot axles 2F.7 connected to the carrier

(screw jack) and disposed initially at the front and rear sides on the
outer periphery of the semi-nut 2F, can be modified as to be
mounted on the front and rear side faces of the left side wall of the
supporting frame 1F, thus the supporting framé 1F is changed into a
supporting seat 1G with pivot axles, i.e. there mounted pivot axles
1G.7 and 1G’.7 on the front and rear side faces 1G.8, 1G.9 of the
side wall of the supporting seat 1G; the semi-nut after dropping off
its pivot axles 2F.7 is changed into a semi-nut 2G without pivot axle;
others such as the up-and-down sleeve 3G are completely the same

as the above up-and-down sleeve 3F; or (2) the original supporting

frame 1F is eliminated, only the semi-nut 2F with pivot axle O; and

the up-and-down sleeve 3F are retained, other main structures
remain the same, i.e. with semi-nut 2F and up-and-down sleeve 3F,
to prevent axial shift, a stop pin '1_2 is provided on the up-and-down
plaf[e 3F.l of the up-ahd-down sleeve, correspondingly a deep
groove 2F.10 is cut on the semi-nut 2F to cooperate with the stop
pin 12; or (3) the original supporting frame 1F is elimiﬁated, other
main structures remain jche same, with semi-nut 2F and up-and-
down sleeve 3F; to prevent axial shift, an anti-shift frame 33 is
added, there are two lug holes 33.1 and 33.2 on the frame which can

be put on the pivot axles 2F.7 on the front and rear side faces of the

semi-nut 2F.

10. The quickly movable screw jack as claim 1, characterized

—_—
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in that, the structure of the “opening and closing actuating device”

in the “semi-nuts automatic opening and closing mechanism” of the

“F nut” is realized by an eccentric cam kinematic pair which is

composed of an eccentric cam sleeve 3H and the upper and lower

two planes 1H.4 and 1H.3 of a frame-like rectangular opening of the

semi-nut supporting seat 1H; the semi-nut supporting seat 1H has a

shape of frame, in the center of the frame, there is a rectangular

| opening, the upper and lower planes 1H.4 and 1H.3 of that opening

is in sliding fit with the outer peripheral surface 3H.2 of the
eccentric cam 3H, internal threads 1H.6 and 1H.5 which are less
than a half of the periphery and semi-plain-holes 1H.1 and 1H.2
with diameter greater than that of the screw 4 are provided
separately in the left and right two side walls 1H.7 and 1H.8 of the
frame, the screw 4 successively passes through the plain hole 1H.1
of left wall, the inner hole 3H.1 of eccentric cam and the plain hole
1H.2 of right wall, besides, at the front and rear sides of the left side
wall of the frame, pivot axles O; are provided to the connected with
the scew -jack body 10.1 and 10.2 of the practical carrier,
furthermore, overload separating means 7 is provided on the
eccentric cam 3H, speed changing mechanism 5 is provided on the
frame 1H. | |

11. The quickly movable screw jack as claim 1, characterized

- in that, the “opening and closing actuating device” in the “semi-nuts

automatic opening and closing mechanism” of the “F nut” is

realized by a cam kinematic pair which is Composed of the cam

_—
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profile 2J.1 on the outer periphery of the sami-nuts 2J and the upper
and lower two planes 1J.1 and 1J.2 of the frame-like rectangular
opening in the supporting frame 1J, the eccentric cam profile 2J.1
on the outer periphéry of the semi-nuts 2J in fact is a cylindrical
surface with O3 as center, there are two eccentric holes in the body
of semi-nut 2J, the centers of these holes are reSpectively O, and 04,.
both their eccentric distances from the center O; are equal to € (e is
slightly greater than the depth of a spiral thread), the eccentric hole
with center Oy is a semi-plain-hole 2J.3 with diameter greater than |
that of the screw 4, the eccentric hole with center O, has its internal
threads 2J.4 less than a half of the periphery, on the semi-nut 2J are
further provided two up-stroke limiting pins 35, 36 and a radial hole -

~ 2.J.5, in which is fitted with a pawl 34, and a spring hoop 6 presses

against the pawl 34, causing the cone body of pawl tip 34.1 to press
against the outer periphery of the screw 4 or be inserted into the
keyway 4.1; the supporting seat 1J has a shape of frame, in the

opening of the frame, semi-nut 2J is seated, the screw successively

- passes through the left frame supporting hole 1J.3 of the supporting

seat 1], the semi-nut hole and the right frame supporting hole 1J.4,
at the front and rear sides of the left frame part 1J.6 are mounted

pivot axles 1J.5 (with O, as center) to be connected to the practical

carrier (screw jack),

in order to improve the engaging property, besides the

~cylindrical body, the shape of cam profile 2J.1 on the outer

periphery of the semi-nut 2J can be designed into other cam curves

—_—_—
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according to the requirement.

12. The quickly movable screw jack as any one of claims 1-11,
characterized in that, the structure of the “automatic ‘and
synchronous overload sep'arating device” in the “semi-nuts

automatic opening and closing mechanism” of the “F nut” is:

on the up-and-down sleeve 3A, there is provided a radial pawl
hole 3A.7, in which is mounted a pawl 7, a spring hoop 6 is fitted on
the pawl 7, while on the screw 4, there is provided one or more axial
keyway 4.1 so as to be fitted with the pawl 7, at the lower end of the
pawl 7 there aré two ramps 7.1, or only one ramp with other plane at

right angle to consistute a pawl of Single direction as required.

13. The quickly movable screw jack as any one of claims 1-11,
characterized in that, the structural form of the “automatic and
synchfonous overload separating device” in the “semi-nuts
autbmatic opening and closing mechanism” of the “F nut”
comprises an up-and-down sleeve 3A, a friction ring (cone) 21, a
guide key 23, a compression spring 23 and a check ring 24, the
friction ring (cone) 21 is mounted in the up-and-down sleeve 3A,
and 1s connected to the screw 4 through the guide key 23, while on
the said screw 4, there is providéd axial keyway 4.1 so as to be fitted
with the guide key 23; or the contact faces 21.1 and 3A.10 of the
friction ring (cone) can be replaced by a pair of teeth, meanwhile the

amount of deformation of the compression spring 22 must be
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increased S0 as to give a space for the left and right movement

which is slightly greater than the depth that the teeth would be

inserted in.

14. The quickly movable screw jack as any one of claims 1-1 1,
characterized in that, the “automatic and synchronous overload
separating device” in the “semi-nuts automatic opening and closing
mechanism” of the “F nut” compfises an elastically expandable ring

26, a transmiﬁing pin 27, an up-and-down sleeve 3A and a check
ring 24, there is an open slot 26.1 provided on the elastically |
expandable ring 26 for producing sufficient frictional force, when
the expandable ring is in the free state, its inside-diameter is slightly
smaller than the screw 4, the expandable ring 26 is mounted
between the screw and the up-and-down sleeve and is connected

‘with the up-and-down 3A sleeve through the transmitting pin 27.

15. The quickly movable screw jack as any one of claims 1-11,
chafacterized in that, the " “autbmatic and synchronous overload

- separating device” in the “semi-nuts automatic opening and closing
mechanism™ of the “F nut” comprises an elastically expandable ring
25 with an opening 25.1, a guide key 23 and a check ring 24, when
in free state, the outside diameter 25.2 of the expandable ring 25 is
slightly greater than the inside diameter of inner hole 3A.11 of the

- up-and-down sleeve, the expandable ring is mounted between the
screw and the up—and-down sleeve, and is connected to the screw

provided with axial keyway 4.1 through the guide key 23.
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16. The quickly movable screw jack as any one of claims 1-11,
characterized in that, the “automatic ‘and synchronous overload
separating device” in the “semi-nuts automatic opening the closing
mechanism™ of the “F nut” comprises a sliding sleeve 28, a guide
key 23, many spaings 29, many guide pillars 30 and an up-and-
down sleeve 3A, small compression springs 29 and guide pillar 30
are fitted into some axial small hole on left end face of sliding sleeve
28 and engage with the resistant small cone pits 3A.12 which are
provided on the right end-face of the up-and-down sleeve 3A, the
sliding sleeve 28 in connected with the screw 4 through the guide
key 23, axial keyway 4.1 is provided on the screw 4 so as to fit with
the guide key 23, guide pillar 30 can be replaced by steel ball.

17. The quickly movable screw jack as any one of claims 1-11,
characterized in that, the “automatic and 'Synchronéus. overload
separating device” in the “semi-nﬁts automatic opening and closing
me.chanism” of the “F nut” comprises a sliding sleeve 28, a guide
key 23, many springs 29, many steel balls 30, an up-and-down
sleeve 3A and many resistant small slots 3A.13, steel balls 30 and |
springs 29 are mounted in radial small holes of the up-and-down
sleeve 28, steel balls 30 are fitted with the resistant slots or pits
3A.13, the sliding sleeve 28 is connected with the screw through the
guide key 23, axial keyway 4.1 is provided on the screw 410 fit with

- the guide-key 23, steel ball 30 can be replaced by guide pillar.

_—
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18. The quickly movable screw jack as any one of %laims 1-11,
characterized in that, the “quick and slow speeds control device” in
the “semi-nuts automatic and synchronous opening and closing
mechanism™ of the “F nut” employs an inserting pin type locking
device which is composed of an inserting pin 5.1, a socket for
inserting pin 5.3, an axial pin 5.4 and an eccentric handle 5.5, the
front end of the inserting pin 5.1 is a cylindrical inserting pin tip
5.1.1, it can be inserted into the locking hole 3A.8 on the up-and-
down Sleeve 3A, the inserting pin tip 5.11 can be inserted into the
locking hole 3A.8 or be withdrawn from it if the arrow direction of
the operating eccentric hah_dl_ed be controlled to be vertical (or

horizontal), the socket 5 for the inSerting pin is mounted on the

-supporting seat 1A.

19. The quickly movable screw jack as any one of claims 1-11,
characterized in that, the “quick and slow speed control device” in
the_ “semi-nuts automatic and synchronous opening and closing
mechanism” of the “F nut” employs pawl type locking device 5°, its
structure is. essentially the same as the inserting pin type locking
device 5, except the cylindrical inserting pin 5.1 is replaced by the

pawl 7, thus the inserting pin tip 5.1.1 of the original cylindrical

- inserting pin 5.1 is replaced by a pawl type inserting pin tip 5°.1.1

with double conical faces, or with single conical face, i.e. the pawl

pin tip only with ramp on one side while the other side is a right

" angle, this inserting pin tip can be inserted into the keyway 4.1 of

the screw 4 or retracted from it under the control of the eccentric
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handle 5°,5, the socket 5°.2 for the 1nsert1ng pin is fixed on the up-

and-down sleeve 3A, for convenience of operation, the eccentric

handle 5°.5 with a plate of arrow shape can be replaced by an
eccentric handle 36 with a folk of two branches which cooperate
with the end tip of the pawl 30, for mountihg spring 6, a groove

3A.10 is cut on the up-and-down sleeve 3A .and a groove 30.3 is cut
on the pawl 30 correspondingly, in the sameé manner, it needs only

to operate the handle 36 to a correct direction, such as vertical or
horizontal, the end tip 30.2 of the pawl can be retracted from the

keyway 4.1 of the screw 4 or inserted into it
20. The quickly movable screw jack as claim 1, characterized

iri that, left (or right) handed threads are provided on the outer
periphery of the left portion of the screw 4 so as to be fitted with the
correspondirig semi-nuts in the “F nut” provided on the left pivot
axle O,, whereas right (or left) handed threads are provided on the
outer periphery of the right portion of the screw 4 so as to be fitted
with the corresponding semi-nuts in the “F nut” provided on the
right pivot axle O;, further, the transmission means to rotate the

screw 4 may be disposed at any end of the screw
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