Qui ckly nmovabl e el astically engaging screw and- nut
mechanism 1. Field of techni que: ~ The invention relates to a quickly
novabl e el astically and automatical |y engagi ng screw and-nut nechani sm

gg:: L,‘\?\I aﬁ?i nEt n:’JT;[E‘CEg.:’IIr sm an@‘ébﬂayl e ngmghslqcl'gf‘&gﬂ%lgreg tSﬁgﬁ g.fS car Sscr eW
‘jack, bench vice, archi tectural scaffold, -sliding table
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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of machi ne tool and the |ike, and other means that require using _
screw and-nut as kinematic pair of drive but in need of -quickly passing
over an idle stroke. Also it can be used as a "neans for speedly adjusting

di stance and_l-ocati n . posi ti;ongs which allo arbitrary adjustnment and
posi ti oni naﬁVﬁ%?&a&yﬂ@ﬁ@?ﬂﬂ( Qngwi workmg REHCIENAY, program control | ed,
el astically engagi ng, automatically opening and cl osi ng screw and-nut pair
of the invention, which allows the sem -nuts under the effect of the
mechani cal | y programed autonmtically controlld system auto-matically and

successivel y perkhe objest ref thei presenteutilityemodelnisd toeoviercome! the
programcontrol l ed actions (brief as "5 steps for automati cal I.y openi ng and
cl osing” i above-mentioned) drawbatke ard eprovidek aelses¢we ?atk with the
automatical ly aligning with the thread valley; (2) the thread peak and the
t hread val funcﬁmpoﬁqmakl}ymmingaptan@idmngage with each other in "full
thread depth”; (3) rigidly selflocking the conpletely engaged sem -nuts and
screw, (4) releasing selflocking to wait for seperating, (5) rigidly
seperating the sem -nuts and the screw.

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-III, 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-II, 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 correspondingly fitted therewith, their threads must be
opposite in spiral dii'éction,. for éxaniplé, if the “F nuf” disposed. 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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2. Back ground of prior art In the past the applicant had
appl i ed many invention patents relating to quickly opening and cl osi ng
screw and- nut machani smwith either the screw or the nut up-and-down in

i (4,834, 335 4 92 282, 392 and
ot her 7ol aPSdngAReE Tited théftRithorit diavekight handed threads (or feft

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
structgral member (such as pivot axle, supporting and positioning
surface) connected to the practically applied carrier. (3) “semi nuts
automatic and synchronoﬁs 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-,_huts selatively open and closed,
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1047466A, CN2065969U, CN2057131U, CN1065514A. In these patents, the
engagenment of thread peak and thread valley of the screw and nut is
essentially achi eved by means of such rigid operation actuating device as a

variety of ¢ inks,etc. to directly and rigidly ke forced engagenent.
There exi stseifii‘a@lémg deviee Jooretain Vbﬁ engagemenigaf dhensemi-nuts andeads
and being inca abli;to,mor normal | y. Thus there are two_drawbacks: one of

the dr anbaddSIIOM limitipgr dewice doolinaitethairapeniog andeclosingystroke,n t hei r

total nunber of threads. The reason is evident. Since the thread peak of

either tri #ajeguardidevidedo preventdthe semeauits fromhsuddenty separatidph.
therefore these thread peaks are likely to collide with each ot her and not

to be engagmit wien ttheyseresv jagkopdlified andithe chamgihbeconeisibi | ity

of happening this phenonena increases as the w dth of thread peak

i ncreases. déwicetwhickimaukes khé _%c?e\lr‘]z;jwck% gaicleer stow ?ﬁg@u mber of threads

engaged in "full thread depth" in théir totial nunber o reads. The full
thread depth is the depth between the thread peak and thread valley of the
sem -nut and screw which '

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 up4aﬁdidowri which uses the ;‘F nut” of

the present invention and a speed reducing transmission means for
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shoul d be and can be engaged. By the rigid manner, a conpl ete engagenent in
"full thread depth" can be attained only when the center of thread peak and
the center of thread valley of the senmi-nuts and screw are j ust al i gned
wi th each her, it is evident that the probability is also certainly very
| ow, so thgfl @hgagenents of the threads are not engagenent in "ful
thread depth". Al though they are engaged, but the engaging depth at every.
time is not as ideal, sonetines it begins to work when the engagi ng of the
i nternal and exter nal threads has not yet reached the specified
depth, thus | oadiggl-dBbisca sghematic drawing showing the ]ack 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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reliability of the screw threads are |lowered. Also in the prior arts, there
is a pateht CN 2139872Y, the engaging neans for its sem -nuts although
enpl oys spring for elastically engaging, but the disengaging of its
sem -nuts i,s acconplished by another manual operating |ever. This patented
t echni que @elongs to a technical field of rather primtive, manually
operating opening and closing screw and-nut pair wi thout any nechanically
programed, automatically controlled system It does not belong to the sane
t echni cal fleld of the present invention and has not the function of
performng "5 sigS3-I¥ inatperspectiveyviereof theaxpaidablessprihy! k4t he
present invention has that function. In summary, by using the key techni que
"mechani cal ly program .controll ed, elastlcally engagi ng, automatically
opening and cl osing screwand- nut pair", the present inventin can perform

"5 steps for au JGal lepshARd]
vari ous dra\/\,bacgggillg? e%y?%ﬁfggé\gb%eﬂlngrﬁ?ﬁggggn Fgf' g%ﬁ%e ng?lgaand

bring fort6eitg 8€RMating device” when it is composed of an 1ntemal 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 engagmg

state.

Fig.4-II is one of G-G sectional view of fig.4-I, the screw 4
rotates in “M” direction, 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.4-1.

Fig. 5-1 is a main view of the embodiment of “opening and __
closing actuating device”- when the .kidney-lik'e 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
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3. Summary of the invention The invention provides a quickly novabl e
el astically engagi ng screw and-nut nechanism (brief as "F nut pair" in the
foll ow ng) conprising screw, sem -nuts, supporting seat, opening and

cl osing device. There provide one or nore.sen-nuts uniformy distributed
around the cross-section of a screw which is supported by a sugpoLtlng
seat. The sem -nuts_are | ocated between the supporting seat and the

up- and- down sl edlig. 3l ISr@n@er/FdEcSthnaanWrﬂf'lﬁl&gd. dnothe: figreys whi ch
can automatically rise or drop. The up-and-down sleeve is provided with an
antishift theintemalrand extemdltthaeady arednerngdgingrstats.n of the screw. The

supporting seat conprising supporting arns (one or
Fig. 5-1I is the another F-f sectional view of fig.5-I. In the

figure, the internal and external threads are in séparating 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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two), supporting hole (one or two correspondingly), supporting body

(i ncludi ng nmeans connected to the carrier such as pivot axle Jerr]), .
- up- and- down gU|de menber which is fitted with up-and-down sliding gui deways
of the sem - .and osgélon i mting nenber. The screM/passes through

the suppor iR rdNhalisectifg, theintemal exdernalhrcadsmneeih separatin
up- and- down sl eeve, including axially anti shift nmeans) in a anabIe f|t.
For two orStAie semi-nuts, they should be arranged around the center of the
screw. The sem -nuts have internal threads which extend | ess than a hal f of
t he periphery, sliding guideways for guiding the up-and-down novenent, as
wel | as actuative member to transnit the up-and-down force. It is
characterized i Figthtis 4 vdew 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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-

"mechanical |y program controll ed, aut omat i cal | y openi ng and cl osi ng devi ce
for the sem -nuts" (brief as "automatic opening and closing device" in the
followi ng) which is used to control the automatic and synchronous opening

and cl osi ng noti@an ‘the sem -nuts _conprjses "elasjigal.ly,engaging
actuating el erren?l'g-((iéﬁiﬂsﬁ gew rﬁfﬂ&ﬁnéoawntsw C Llﬁst,he'g Q as

sel fl ocki ng acﬁjati ng elenment” for rigidly sel]flocking the sem -nuts, and
"seperat i ngﬁg %@t@@/aﬁéﬁmﬁ:ﬁ%ed& .ile, link nechanism for
rigidly seperating the sem -nuts. Said "automati c opening and cl osing
device" further conprises nmechnically programcontroll'ed notion assigning
actuating element (such as up-and-down sleeve), autonetic, synchronous
overl oad seper at Figy 12eli 1sea pewspectiveariew efithedramep etc.) and upward
stroke Iimting device, safeguard device, and speed changi ng devi ce which
makes the screw to have the function of being capable to advance or retract
wi th either quick or slow speed.

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.16-1 is a partial main view of overload separating device of
the semi-nuts opening and closing mechan_ism wherein the device is

of outward expandable friction ring type.
T .
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By using "mechanically program control I ed, elastically engaging, _
automatical ly opening and closing screwand-nut pair", the-invention has:
found a reliable, sinple and practical enbodi ment scheme of a nechanically
4 programed, autonatically controlled system Said scheme can nake
the sem -nuts successively performthe "5 steps for automatically opening
and cl osing" accqrdjng to the predeterm ned nption procedure in an .
operating cycle gri@'&ldﬂi one0f the B-B sectipoal view of Fignléskeshewingt i on of
the screw. The o )

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 mechanism 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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concrete technical schene of the invention is to use an elastic nmeans to
engage the internal threads of the nut and the external threads of the
screw in a manner |ike soft landing. While a rigid selflocking actuating

device is used for selfl.ocking the n after, Lt has been engaged. \Wen it
is desired to ofé&f@'ﬁﬂsﬁﬁt‘ﬂﬁgmgﬂ Ww&frfé&ﬂi@zi the seperation between
the internal and external threads, also a rigid automatic seperating device
i's used, thus the rigid and el astic technique are used in a conbi ned

manner, which ensures not only the % of threads engaged reaching 100% but

al so the % of tHiga2Q isagmadn view of the { Frnuat”dofithe inventitn whendyds At t he
sane tinme, the said screwand-nut pair which is in engagenent. and under

heavy | oad used ondkespractical carrier iofld behghaviceel f | ocki ng. 4. Brief
description of the draw ngs . :

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.

Fig.2-I is the first émbodiment of the invention. It is
characterized in that, one or more ISemi-nuts'are used. The screw is
supported by the supporting seat. One or more semi-nuts aie 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
can 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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Fig. 1 is a schemtic vi'ewillu,strating the work principle of a car screw
j ack which enploys the "F nut pair" of the invention and has the function

to rise or drop with two speeds (qui ck and slovv) Fig.2 is a main
vi ew of theflr nbodj Fnut it has, two sem - nuts,
wherein * emevabla fif and i iw@ﬁtthﬁgscss 0 the.p- ARV BMEARS o o
spri_ ng", "rigid self-Iocki eI errent | nter cyr cam

'seper at i n{Sueh @s: they doven QVQL tB& \ﬁi& meansot@ ded on

the end faces of the sem -nuts. In the flgure the screw 4 notates
cl ockwi se prevent the axial shift). For two or more semi-nuts, they 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




(brief as Mdirection in the following), the internal and external threads
are in engagi ng state. Fig.3 is asimlar main view as fig.2 but
the screw 4 rotates counterclockw se (brief as N disection in the

Fg. a1 sconBestsd Jot he Favof affent Alolas T dubincl aacrone 4 pesses
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 agaihst 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 wofking principle is easy to
understand. Suppose the up-and-down sleeve 3A rotates in “M”
direction (clockwise), the inner-curved cam profile which contacts |

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

—_—
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rotates in Mdirection, the two seni-nuts make .centripedal novenent under
the effect of retractable plate spring, the internal and external threads
are in engagi ng state. Fig.4-11 is the B-B sectional view of fig.2,

S G PR o S OB S Bl e

N di roct i GROTHRE PhIGAPTORIF SAdhrand: i Shasplacs of epanum madiusic.

Fg.5-11 '§ tﬂe usE ?’(C:fﬁgo ?l?!c t\\xoegvegl-rflﬁ?s %A 281?1?1\,5 A t:)hcﬁli)sterlfntfmeézlcl?m ’
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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have been rel eased from sel f-1 ocki ng and it nmakes centrifugal seperating
novenment under the effect of end face cam pair. Fig.6-1 is a
perspect|ve vi ew of the supporting seat of Fig.2-1I. Fig.6-11 is a

B! S pect] Vt?p—‘é'nd” d%fwrtl Wed¥s & d‘ﬂg\mrgct‘fgﬁ/ ®ifin the “%ble'ning 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 thé up-and-down sleeve 3 A 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 1nsert1ng p1n 5.3, a pin axle 5.4 and an eccentric handle 5.5,
wherein the ﬁ'ont end of the 1nsert1ng pin 5.1 is an inserting pin tip |
~ S5.1.1, 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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Fig.6-111 is a perspective view of the upper and |ower two sem -nuts of

fig.2-1. Fig 6-1V is a perspective view of the retractable plate
spring of flg 2-1. Fig 7-1 is a main view of the second enbodi nent
of the "

spring st e n lgl@g of; mGle‘&er{?ETa&l%i‘& Sial l %gﬁﬂﬂpg G%‘d%:%:e;?ﬂﬂ(@ﬁ%at : ﬁga

el ement "

are disc-shape ¢ pr of rovi ded on the up-and-down sl eeve.
this fi gurlél,SCtOTe E@PdmeﬁHNaWQyB ﬁmﬁ,mﬁratﬁ] @%@mﬂ@ CHACWt er nal

threads are in engaging state.

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

the locking hole 3A.8 of the up-and—down sleeve 3A and the up-

| and-dowh sleeve 3A could be brought 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. 7-11 is the F-F sectional view of fig 7-1. Fig.7-111 is the

G G sectional view of fig.7-1. : Fig.8-1 is a min viewof the third’
enbodi ment of the "F nut pair", wherein "elastically engagi ng actuating

el enent™ is a conpression spring, self- |ocking and seperating device are

- the same as fig.7-1, but in this figure,- the double speeds changing deV|ce

4 Lnkeanal s e e “SehiIC R i dehEnR QUREPCHLHRENE L
state that o be (it 'iiQlntioh, T 1€ Al Tt w6 38t 8F RRudfify didek om each

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
Value to a smaller value, the semi-nuts 2B, 2B’ are forced to make

“centripetal engaging movemen untll 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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Fig 8-11 is and of the J-J sectional views of fig 8-1, showing that the
pawml is lifted away fromthe screw. Fig 8111 is the another J-J
Sectional view of fig-8-1, showing that the paw is lowered to be

inserted | (5[80 ftig.etl-lfﬂ)ﬁ'\%e()fuﬁpaené-(ﬂro%vn‘l'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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Fig 8-1Vis the partial HH sectional viewof fig. 8-1. _Fig 9-1 is‘
a.main view of the fourth enbodi ment of the "F nut pair”, wherein
"elastically engaging element” is a conpression spring, "rigid self-
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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 separation 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 dire_ctly mounted on a means

- connected with the supporting seat 1D Since both the “opening and
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Fig.10 is a main view of the fifth enbodi nrent of the "F nut pair", this
figure is all the same as fig. 9-11 except using |ink machani sm as
"seperating actuating device" which is different fromfig.9-11. In this

figure, the screw 4 rotates js lrectjon,_the internal and external
t hr eads ar%lqsmgaﬁuatmﬂgggmeéy Odflthls ﬁg.grbanalﬁg.ieié ﬁer@mpﬂsﬁ%{? t he
si xth enmbodi nent of the "F nut pair"”, it has only one sem -nut. Werein
"el asti cal Kidney-like cam | groove and canogmide pin(enly difference ds the
sel f-1ocking element” is an up-and-down plate, "seperating actuating
devi ce" i srelativéi moumntingaposition of ¢hese twe; ane és omethe up-gndidowm
sem-nut. In this figure, the screwrotates in Mdirection, the internal
and ext er ngleeviey, eard theeanotleryéion osicad€ the semi-niitis), sdlthe actinge of
the P-P sectional views of fig. 11-1, show ng that when

procedure 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 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 séparately on respective semi-nut)

‘and self-ldcking device. One of the structures (if 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, otlier structures are the same
as fig.6-1 and fig.6-1L Thus, the “opening and closing actuati-ng
device” of fig 6-IV substantiaily contéins 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
-
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the screw 4 rotates in Mdisection, the internal and external threads,
bei ng engaged el astically with each other, are self-locked by the
up- and- down pl ate. 2

her P-P sectlonal hat

FHg1l-I1l is the 0
when the SEPEWASGOIESE poTion caes e ileniDl A kot e ara,di8eraD- L hr eads
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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separate from each ot her under the ef fect of the up-and-down plats of the
cam pair. Fig. 12-1 is a perspective view of the supporting seat of
Fig. 11-1. Fig. 12-11 is a perspective view of the sem -nut of

Sl Seve of FPSmiriﬁFgalngVemeﬁ  SalSiAg 3he' pemiptilis” o8 3B o 8- o
\chtehCZr P: Zgépé‘,éééaq )eafzt}gvto ' VrOt unti thg I:'a(‘?nk 1tloliclll “the npngglltfgnw th
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 uprnost position, where
it is inserted in a slldmg fit between an upper top face 2F.9 on the
. outer penphery of the semi-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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nodi fied to be prdvi ded on the sem -nut. thr'dugh an equi val ent
transf ornmati on. Fig. 13-1 is the seventh enbodi nent of the "F nut
pair", which is on the basis of fig. 11-1, let the internal threads be
provided in the supporting seat, "elastically engaging elenent” is a
conpression spring, self-Iocking and seperatl ng device is an eccentric cam
Flg 13-11 is the Qa%sectlonal view of fig Fig. 14-1 is the
ei ght h enbodi me(l) dthe pivotraxlas gHK.7 conmatad.to the camen{serew jack) 13-1,
l et the internal threads be provided in te eccentric cam "elastically
engaging ehndedispesedt mlslaify gt 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 dropping 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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Fig.14-11 is the S-S sectional view of figy.14-1.

15-1 is a partial main view of overload seperating device of the sem -
openi ng and cl osi ng mechani sm wherein the device is of an end face

frame 1F in fig.9-1 (others remain the same), it is transformed into

‘another new “actuating device”, with semi-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 foilows: 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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friction cone type. Fig. 15-11 is the A-A sectional view of fig.
15-1. Fig. 16-1 is a partial main view of overload seperating device
of the sem - nut opening and closing nmechani smwherein the device is of

. B 3 5 R W om0 e el kBTl

expandanl e rld(m:tble%?werenn%he 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

This Sheet Has Been Repl

il lill R




Fig.16-111 is the anot her B-B sectional view of fig.1 1-1,. showi ng the
structure of an inward expandable friction ring. Fig. 17-1 is a
‘partial main view of overl oad seperatlng device of the sem - nut open and

cl osi ng meghani sntmhere device ig of ui din i Ller<for ball)
type. RK:5h o Fidd @na s fngihaey 5id6, e 0. Dehcieh Wik, o

devi ce of the senm -nut op e cl osin ni sm wher.ei n, t he deV|ce |s
of radial ﬂmccpemrgmqam)s \%@W rotates 1 .Eﬁ?&m@n@ T theSCEW he "

nut parrt g tltlg ethllc]lggsrttﬁc)r?mmﬂhjeﬂ]stl Fotét%s“t% the lowest pos1t10n and contacts
with the lower plane 1H.3 of the supportlng 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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10 on the practical carrier of a bench vice. Fig. 19-1 is a
schematic view of the enbodi nent of a "quick di st ance adjusting and
posi ti oni ng means" which enploys the "F nut pair" of the invention and can

be used T3imifns Pkl 35236 Andf A14AMhOTE 23% A witich' I¥fiteed ¥t ==

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,

This Sheet Has Been Rei laced
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Preferred enbodi nents of the invention . Fig.2 is the first
enbodi nent (enbodi nent A) of the invention, the carrier for use of the key
part "F nut pair" is a screw jack used for replacing tyre of a car as shown

DS e R A OB YR SR M R S 87,
SuppOrt 2. VLSt SHEAGE R Shatabh R rOE St sl -
o e o Ha ot WG B e e e ™

| 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 than 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 separating element’,

—_—
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right end threaded part is matched with the "F nut palr". When operating,
the screw 4 is rotated, by neans of the "F nut pair",. the distance between
the left and right two pivot axles Jerr] and C{err] is shortened or

mechan sm dust BE grantsTRRE e dcnth, Bustihe fecth WRITA 18 Bt En] nent i on,
wherein the screw 4 is rotated in the Mdirection, the internal and

external threads being in the normal state of engagenent. This enbodi ment
has two sem -nuts. The features Da
Fig 16-1 an 16-II is an overload separating device of an

expandable ring with 1ts 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
This Sheet Has Been R,
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of its opering and closing actuating mechanismare: [err] the elastically
engagi ng actuating elenent of the sem-nut is a retractable type plate
spring 12;[err] the rigid self-locking elenent is an internal- currved type

cam pal | LehonRe mse’égéuc:ﬁ%abaﬁﬁ (aF5ifg1e or dodti AERPRY. Pkithyct ur o
of this engaﬂl ”E{Hd > pil ' Seﬁ'lgtlfgﬁoéghgg(&%%t [Jﬂate block, cushion) and
various elastic elements (such as spring, elastlcally 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
'co-ntinue to rotate, meanwh.ile. 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 féces 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
[

Been Replaced
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two upper and | ower sem -nuts 7 and 8, retractable plate spring 12, up-and-
down sl eeve 11, cam guide pin 16, paw .10, spring hoop 9, limting stop pin
14, clanp plate 15, speed changing device 17 and the screw 4. As the

Connect ed PEINGIBIGHS issenfials e aﬁ‘éﬁg @glgé‘?}mp‘”“ hbl6Ting 26, ough

supporting, hol e 13.2 and fhe inn of , t up- and- w sl eeve, and
cooper at es hast Alsoans %l &Belém‘ﬁ ghain ﬁf@yﬂt@&n €l osi ng
device." The front and rear two_outer S|de faces 7.1, 1, 8.2 of the

two seni - ndianetendfBitsrimner hole@6e2fis slightiy: smallerethan d!hegmmday faces
13.4, 13.5 of the supporting seat; and the left and right two end faces

7.3, 8.3 adiafheter@.9 of the screwab) Aftér the sbrewesringerteanin ¢he daney f ace
13.3 of the supporting seat and the left end guideway face 11.4 of the

up- and- dowhgleceby resitiaidevethe ithero Hidle ‘embracesi rroanduahenouteyi ce” of

the sem -nuts, this enbodl ment provides end face cam grooves 7.10 and 8. 10

th gsﬁe d&o ﬂl,? AN [ veI
\(/)\nnth ga;nl 3?65 If,}*; 16A %BHGB oir; %cfeft ené1 %ﬁ& @.% AROARL y
- of frictional 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
prov1ded 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

This Sheet Has Been Re eplac
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of the up-
seperating
above cam
fig.4-11 a
can1be max

at the | ef
anmount to

and-down sleeve 11 to formthe end face campair, i.e. the

actuating device. The design features of camprofile of the

pair are as follows (take the upper sem -nut 7 as exanpl e,

see

h‘é,ib?me axe%ﬁ%@ts?ﬁ-g{ﬁ‘ihi ﬁﬁfﬁ e 3 %gré'qallnvaféﬁ/tefjn edhis O "
II f | R)

be noved

fig. 17-1 has been changed into radlcally arranged holes in fig. 17-I1
where 3A.13 represents an ax1ally 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

This Sh
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outward by the sem -nut 7 when it is seperated, as shown in fig.5-11. Wen
the camguide pin 16A rotates with the screw 4 and the up-and-down sl eeve
fogether in the Ndirection fromposition 111, throught position Il to

position I, the inte | threads 7.3.and 8.9 of the sem-nuts 7 and 8
seperate f%ﬁ%?a&{gﬁﬂnﬁp&ﬁq@éh of the screw 4 at once. O course,
as the up-and-down sleeve 11 rotates in N direction, its self-|ocking
internal curved camprofile also rotates in N direction fromposition | to
position Il for_awaiting orders (see fig.5-11),.As to.the elagsjically
engagi ng act uat i He aVersng prmcuapl(ee pawdilocking deviee i%asg'eham pl at e
spring 12 rendering its slow and uniformcentrjipedally retracting resilence
to the seniwhenstheoeccentme haydlen?’.Susvplacedcis the aezticab postiionhasgr oove
bottom of the sem -nuts. As to the rigid self-lacking actuating elenment, it
i s the int shoawncin g, I8uH pthe ipaw] tanz benihserted intyithedkeoywaye 4.1

up- and-down sl eeve 11. Its working principle can be discussed as foll ows

M T ect o e o B T B e e i on
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

33
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I1->position Ill, thus in the up-and-down gui deway, the sem -nut 7 makes
centripedal elastically engaging novenent in a soft |anding manner under
:-the effect of plate spring until reaching the standard engagi ng depth which

.the thread,f.ormas sho in fig. 4-1. Meanwhile, the curved

i's specified.b :
face 7.7 ow?klﬁﬁ inapertsdhe driving topgue. Among these transmisspngngans; s
| owest position, and the internal curved profile 11.2 of the camon the
up- and- dovbesidesvthel 'dieect]y snanuaktypet aising adsandlenwhichsmanualke s
engagenent rigidly with the external curved camprofile 7.7 of the,,
‘seni - nut, ahdrdivgctlyirotates theeserew -and thie Amanuak speed redueingtypetit
seperation even when the sem -nut 7 is subjected to heavy |oad during
oper ati on, uging atieardie which! manually gotatesianrdnsmission gear box then
brings the screw to rotate, it is- characterized in that, the electric
source on the car itself 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 of 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, although the carrier relaed is. screw
- jack which .cah.quic-':kly or leW_ly up or down, but the most essential
" nucleus of the invé_ﬂtiqn_ is a “F nut”. That mechanism has a wide

~ variety of applied carrier. If the applied carrier is a screw jack, then

This Sheet Has Been Reilaced o _
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The torque to rotate the above up-and-down sleeve either in Mor in N
direction cones fronlthe screw 4, it is transmtted to the up-and-down
sl eeve through an "automatic synchronous over | oad seperatlng devi ce"

nmount ed on and- down_ gl,ee The ,' overloa ng. devi ce"

rompr + sea thabsePad Taekas"s 2a5BhTe sheed Srl il hif ifl@z ligd pﬁgrler

up- and- down sl eev n sl fit rin ke

P oo ow'ds boneh Visesthen dle invERtiBaS & AWGKRT er sHOVIE SRENBIE O coo
end part coul d be pushed by the reS|Ienc of the sprin oop to pres

agai nst thGiI epeh wiee.yFor instancs, ﬁgﬁerlsft'hﬂ emgeg ﬂéghof t he
screw. \When the screM/rotates in Mdirection, the side_ edges 4 3 of the
keyway 4.2 usesttie “Emut’asishown in i 2-Enbut the pamienis chapged from paw

and up-and-down sl eeve and rotate synchronously wi th the up-- and- down
sleeve in stresw jack totahbeneeaticec Thetmethod of retrofitting realiyds 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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down sl eeve Torces the—seni-nuts 7 and 8 to make "centripedal engaging

novenmenigi | | ipiting stopper 15 on the up-and-down sl eeve touches
With tmm,mgﬂ""mﬂﬂm'ﬁthe supporting seat 13 and the rotation is stopped.
Meanwhi Fe theL sof «Stil] rotates in di rection'so as the force exerted
by the side edge 4.3 of the keyway on thEUMB®# ramp 10.1 is increased till
t he upward axi al conponent of the force is greater than the downward
pressure which is exerted by the spring hoop 9 on the pawl, the ramp of
paw woul d be squeezed out apart formthe keyway 4.3, i.e. seperating under

overload, and tHe Aqsickbpehdvablé bcrewajacki cotdptisiagt iserewod| bobttarhe car.

On the contary, when the screw rotates in N direction, the torque would be

t Feeg : a w
ransmi egﬁaﬁ 1008, Wﬁ QU.Gfll‘fﬁngﬁ%n?%ﬂt@ﬁghgg’Sr@wﬂ%l g%gétﬁmf\}iﬁ pa

10, cause the up-anhd-'do sl eeve Tot at ough each

actuating | L (UG @ﬁﬁ - ' .novenent" to force
the interna %gl’eﬁi@?%ﬁ %ﬂaeag);’ El% ea%gtggiré& (ialgq?é%e fig.3), then the
qui ck drop of the screw jack is realized. If it is

(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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de5|red t " peed is to be slowed, a |ocking device 17 could
_be m)untel “N Il'u uml ng seat 13, this device conprises an insterting-
pin 17.5, % Spritng"17s4 a socket for |nsert|ng pin 17.3, a pin axle 17.2
and an ecc ein_ thesf 0 e My pin 17
is an inser @056995 ﬁﬁtlefi?vgltﬂkv]\ﬁ*ecﬁcf% ll'e:i | Hgvﬁ‘}' gﬁgcﬁ?‘%bl hol e
11.5 in the up-and- sleeve The rkln pri e of the | oc ng
device i s dDOVSIIENL: thiBATHEN, éﬁeéswm it serhiRautic i s eps g aad
functions of sLowretract an w advance (i.e. e, screw j ack gan rlse or
drop in a Stlosingymovement;st esaggs Hoh ATl ﬁapm\él({]ﬂdatp(bfﬁti%b (iémltln&)t ate
in Mdirection, which causes the internal and external threads to be in
engagenent ,deviee, |safeguardardemce; quiek eand rslow: speeds echanging device;

-\1

@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 qulck or slow drop

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

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

Thﬁlsl}iiTlHi i RT | ’
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be pl ace ll HMEC“O” (as shown in fig.2), neanwhile the
eccentrl |“I"mﬂu “ﬂin l t the position of short axis (i.e. the bottom
face 17.7 wof ¢ he et*,cesntrl c handle 17.1 is in contact with the upper end

face 17.6 of seat 17.3 the insert pin 17 coul I nserted
in the i ocll TS M AaC OPeRiB e LSt hal ST ot {8 e

i ncapabl e of rot atlon thereby t he i nternal threads of, the sem - nut
9& | S | S

and the ext# nut” tiar thascsew Acpassesihyough the supporting.h

t he same as conventional screw drive nechanism_and the original funct| ns
of sl ow adthesuppertingseat il andthe donet &iode B A dt of the. upiand-down

desired that the screw should have the functions of quick advance and quick

retract, thsteeve SA[iand aodperafeslwithtwdsepipnats A rand 2AT rehich

hor i zont al posi tion, whereby the eccentric handle 17.1 is at the position

of 1ong aXiggn tnsketﬂ@aﬁvéeopeﬁm%faﬂdt%lesﬁ@(npcmmbm7mvanentcOnt act
with the upper end face 17.6 of e spring seat” 17.3), neanwhile the

i 59, BeD e O sebench e ot aidetiong I A9 ARG
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-ntxts
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.

Sheet Has Been Replaced
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té in Ndirection, thus the internal threads of

t hereby cause * the screw to have the function of speedly passin

e aui ok 11 se br 1P Gkl hiFvaRte st fack abflaldcl; chfreieritel i

shows t he

i f.th d. enbodi nent_ qf _the, “F .aut .pair". |
onbodi monthaknthe o UPeRiaE and HIos e AUAT P drRIGH it e Saii-riuts”

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

t he

eperated fromthe external threads of the screw,

g
, then

g 7-1
this

cam pair which is composed 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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mot i on i [ t he cah1prdfi|es of self-locking and seperating
act uat ',m'mmﬂ!lmwlliﬂm' g.2 of the first enbodiment are transferred to the
Same cam onm tRe mp-san -down sl eeve, others being the sanme. The cgncrete
structure | 0 - The. cam.qui de pipns 19.and 20.are nounte _
respecti ve@°§§e%r@¢}'%ﬁp gﬁ'dte DHES 1 &ée‘%&ﬁ’q}'ﬁ k@eﬂﬁl&mdmga092’§SM| cht
are restrai to = -and-down,as wel | ~as openi ng and c| osi ng novenents
in a frameﬁligpﬁnggfl aéjdgﬁeo\ﬂ%%%%@\ﬁﬁ?a@m Qibﬁifhéfll bﬁln_ds%ﬁeo@tllhﬂ)?acfest )
23.1-23.4, see fig.7-11, or other shapes as dovetail, cylinder etc.) o e
suppor t i ng SEBANUES 2Ge andis2Claland dthenopening and relosingeactudtinge two
sem -nuts is a_.spring hooE.24. The post-engagenent "rigid self-|ocking
1

el ements” smembersi foretheakidneydike eans groovesrateldomposedhef thearige down
sl eeve 18 which hook up the cam guide pins 19, 20 to selflock (see fig.

7-111), thportiemeoficamy profile 2G4 ated the drop pordion af eansiprofily 20.3,

up- and-down cam profile 18.1 provided on the same up- and-down sl eeve, the
cam prof i | swliflelthy thm {snidenpingm 6adnds16! eire]diSpokBd o the et et " aci us
R2 at 18.3 cooperates with the camguide pins 19,720 to form
| 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
portion cam profile 3D.2.2, whereas the position limiting device for _.
the movément range on openii,lg_ and closing the semi-nuts and the

- self-locking device after Openiﬁg and closing the semi-nuts, their
| ag:_tuaﬁné mémbers are composed of the arc type cam proﬁleé 3D.2 4,

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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cam pa| rs perat| ng -mation. As to the restraint of axial
shift of t’ " ,ﬂ eeve 18, it is acconpl i hed by providing bosses
19.1 and 20 1Ct0Lt ce of camguide pins 19, 20 for resisting

agai nst the ri |deface. f the.,cam 18., Al tetnati vel it can be :
S coml i siaad W) ONSTHONE djca SEma, Sl 08 JOVRIBIL RGPS SHIdEWAY odge or
a housing tQ the right, side en facel 60f t he d- down m 18 and
securi ng t@P lh@samim&ge@te&f),w t0 tr@m‘ragij &eﬂ%ﬁ’h dﬁedélhﬂecti ng
with screw etc.) as shown in fig As to t he vvork| ng procedure of

engagi ng, and+doms}e@vsrfﬂDsab¢s accomphslmed byt praviding|basses thd tore as
the first enbodi ment both in operating process and in i

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”

This Sheet Has Beg

umuumn - o



wor ki j (nwi | it will not ‘be further discussed. Fig. 8-1 is
the ngﬂl“'“Mlmﬁ"uﬂmlﬁl rd enbodi ment of the "F nut pair". The structural
form of * sdne tne#hahi on el enents of the above second enbodinent in fig.7-1
has only nad 0 qui val ent ansf or i 0 ccording todhe.eguival ent
t ransf or rraﬁusﬁtsatr’:{e@&ﬁp@b%ﬁ (&é{wpaﬁtﬁcn‘gf p‘(}ﬂgﬁé‘a%i(fﬁ}“gﬁe nW?‘ilg r&M aced by
two conpression springs 25, 26, the axially anti-shift ans of the
up- and- dowsck I the “separpiing agtugtingdewice ct@sa%mphﬁlﬂﬁmgmmmgh i s
. connected to the_ supporting seat 3055% screw 29. Besides, the inserting pin
tip 17.5 aseparafignvof theoseapenuts Rdgand 2Ansone ofyits embedyinged into
a new pawl rod 31. O hers being the sane as the second enbodinent, so it

will not bgchemmiisegalized yr a cam paie which iswomposedtoforise portion hese
equi val ent transformation of the third enbodi ment not only inprove

manuf act ur ghim iprefilet3PI2.4 ehsthecoamndésd 3D rleandbcamt guide prni dblont he new
speed changi ng neans 31 _ :
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
-

This Sheet Has Been Re laced

[



facilitat i opération. The speed changi ng process is as
fol | ows: ﬂmljﬂ ﬂ ﬂﬂf’Hm sl ow speed: let the screw 4 rotate in M

direction,*and tthestwe sem -nuts 36, 37 are in engagenent with the screw 4.

Meanwhi | e, -1 h tr] : fhor ez alempQsidei o, and

I nsert it |aﬁﬁ?§m%sﬁpﬁﬁﬁfggééﬁo?@§h% gﬁe{)ﬂ@ﬁﬁg. t anmé pFa?@tSS?gas
shown in fi .8-1 yapd 8-1,V, whereby the | ower pawl wor.ki n rt, 31.1 of the
pawl rod 3P §Vﬁgep?YI m@m&d@m(ﬁqﬁpﬂte‘)@eﬁ)&y OpeBIng %lq%g oSIiE 4 by
the eccentri.c handlﬁ 32, ,and the u -a&d.—do .sleeve 27 is alsq fixed by the
handl e 32 SIBIAUNGt AENICE orafer F&Sﬁ'ﬂ?ﬁ r B} R1aIM r4,ndb 1S5 Y% ei - nut s
and the screw are always_forced into nesh, this is the sa s conventi onal
nut - scr ew [erankshider:meghasism, ibekceank 2Ovhasebup prjot axle holes O

H and Os, 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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£hangi n the only thing to do is to lift the handl e 32

(apart ﬂmmﬂmmﬂtwﬂﬂml ng slot) as shown in fig. 8-111, whereby the paw
is released® the "awM part 31.1 can enter into the keymay 4.2 of the screw,
at the ting morkl cO e t h £8q |re only to

rotate the HRI‘-W D& %POEF%S@@ mvge gi%éie‘éﬁ %n be '
seper at ed fr m eagh ot ze fourth.enbad nent of the
i nvention, c oﬁgﬁﬁ :ddd 'QheoPlYé @Kﬂ%ﬁf"n connected; o iCAEHCHN t he

basi s of f|g 2-1. The endf ace camprofjles 7.6 and 8.6 (see fig.4-]11) which
under t ake HBereswgack mdsdw@tmadngn&tadl)aatﬁlged“mm;andar@artﬁdﬁsmmmhcerred

to the outer cylindrical surface of the u% and-down sleeve 38 in fig.9- I as
shown at 3dutennpedpheryaofl the semi-mitd2F, 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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pins 39 I"" ' the camprofiles are connected with the sem -nuts
34 throu mllﬂn l,V\hI | e the ends of curved grooves 38.3 and 38. 4.
provi ded &n fhe* uptantd- down sl eeve 38 are used as a position linmiting neans
for the ro | f e up-and-dowa sl eeve. en. said ends. coldide mith the
|k rods 18t e ificefirs B he fedeing andd Shsifg pdating davige™ enen
el astical | i ng. el enment and. their.aperafi .process, all ,js.the sane
2s fig. 2, i thecgentiohuyap epshingand closifiy eRhaniymsOf HaSr 1
enbodi nent of thg,inveqtion whi ch is der,ved oqérhe basis of fig,2.only by

changi ng t hE nW§” dantenlized &y ars eagentrie. cany kinematicvpain whighadss 41
' uating el enment, and

and 42 as in fig. 10 for the use of se eratigﬂ act
el i m nat es compesed @fi aie ggoentBe, camesteevend Hianshthe awpper andelawern fi g
2. The other such as "elastically engaging actuating elenent” and "rigid

;F; I éls oz Iii twoeplanost 1 Hod eneb $EhBi off 4 framerlikeaectagularopening ofithei nk
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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and 4 t rigidly seperatin it seperating mechanismis as
Iﬁ'eiz“é?'!“t"ﬁl.m'!.“m I ond 12T o 12 pper Sort i 55 eramle”
R R A S S T s‘ainv;n@m%ﬁae@%ﬁsﬁe e -nu
Fol T ous: | wABA ToWerIvarslaemn i loand 4920t ibe Ranieike Eé&%ns@l'ﬁﬂ?s. 0N
or oove hol openigan the sh%%to he g}a{}%e' P¥°the ccentric cam profile 21,1
on the outer perlphery 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
agéinst 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 fhrough 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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211 cComes “nmmnmnmw the pivot pin 46, which wll bring the sem -nut

- 43 nove a 1 to separate away. Wien the up-and-down sl eeve
rotates in*Mdirecti of, dwing to the fact there is a correspondi ng space in
t he upper qgrogvue hole 41.1 of the link plate, so that
t he el astlgg{:{)@br%@gﬂﬁ%}%m t'%f the semi-nut 43 caused by the spring
48 and the selflocking of the seni-nut 43 caused by the sel flocking cam
profile 45.1 both are not kindered. By utilizi ng the principle of

sel fl ocki ng at ag.an e. t i nk 47 m be sel fl en,t he
transmtting angﬁedq' p&ﬁlyrnqov @ SCEeYV-)a %aa)’sﬂﬁecﬁ ci"élmgﬁlf‘ﬁéeked and
the sel fl ocki ng camprofile ,can he elimnated, on, desi gni,ng, when
[err] =( er eharacterizeger iendhat,c the 3 strugthzeel &%d ﬂgﬁl@mlﬁolﬁldll 1is
made to just contact with the pivot pin 46 of the engaged sem nuts and the
posi tion |synch1mmu$)y (L\t&l’h)aﬂl odeparating 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

This Sheet Has Been Reﬂlaced
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Fl g. 11 odi nment of the invention which is characterized in
“that th m@m w em -nut 50. In this enbodinent, the "elastically
engagln al ement” is a conpression spring 49, the "rigid
selflockln pl 1 on the

up- and-dowﬁl@e@ggb g g%ﬁ?g%es%pﬁaﬁ‘fr@rd@ i@ﬁnaﬁ \‘;fég F%O‘ée%tm cam
profile faceg 50.1 pr.ovi ded on .the.out p e o] 0. Wen
the screw V@I“&?’eé ﬂlgha r SEGALEHR, m%%ﬁt aﬁﬁgﬁ ﬁi/ﬂi hﬁgﬁﬁ Wﬂuiad Care in
mesh. The c¢oncrete structure

This is thdS&EeddBrent sheet

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,
characterlzed in that, the “automatic and synchronous overload
- separatlng 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.

This Sheet Has Been Reilaced'
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s as f nut 50 has its*internal threads 50.2 |less than a

half of ﬂmmﬂm(mﬁmﬁmﬂ plain hole 50.3 with dianmeter greater than that of
the screw 4¢ portion of camprofile 50.1 on its outer periphery.
The screw 4 passes successively through left end hole 52.1 of the

supporting frame 52, plain hole 50.3 of the sem -nuthole 51.2 of the

up- and-down sl e and ri t end ole 52.2 of the su t fr The
"elastically engglﬂﬂbeﬂ@ﬂ @ﬁéﬁew %a&(rﬁ é:@?cg&%@ 'ﬁ
conpressi on spring. 49 We the I ngernal and exfer naI t hreads ar ought

i n engagemsharactezizgd 4ndthakn the at‘automatien symchrenowsvovser i@aé
rotates after the screw 4 _and the up-and-down sl eeve 51 and comes_to the
upnost posisepamatingedevice”iin theeseﬁu-mutsaautomab@ opening kherclesingper top

face 50.4 on the outer peripharyof the sem -nut 50 and an upper bottom face

52.3 of thenechanismViofythe “Thauttgomprisesta sldisg, sicewcedB, acguedeng
rigid selflocking. Wien the screw 4 rotates in N direction (see fig

t1%-el 1), t keyp3angatyvspalieey 2% 1 manyrgvide pilare 30 and ast lgp-ahtl-ough
| 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
meehanism” 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 4 to fit with

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

_—
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Pa , pair cbrrpased by the inner side face 51.3 of the
:upvmm'j"uﬂm"ﬂntu nd the camprofile 50.1 on the outer periphery of the
seni -nut 50 Yorted the senmi-nut 50 upward, thus to separate the internal
and external thr 50.3 and 4. 1. until the,inner side fage.51..3.qf the
- and- down pl atd. e ARl moVahléXnen? JHck 85 3ayE08¢ of diBN H1d, <o
The above devi ce has ny, ways tQ carry aqn .equival ent transf.oruomation, such

as the canChRBACIESTAath b dhaFdhesdauisk and slow spéeds qonizobdevics” ime
-up-and-down plate 51.1 of the up-and-.down sleeve; again, the pivot axle . '
Oerr] joi the Wsemitmatsc antomatic cand, syachronous copering andclosinge
sem -nut, as shown in fig ¥2-1V. In a word, there are still many variations
whi ch wi | | mecharismBtefithe “F nut” enploys3an insertingspiretype dockingent of
the invention, which is derived on the basis of fig. 11-1 by transferring
the inter ngdevioeewdichnis sompesedoofi aw awmerting 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 hahdl_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

This Sheet Has Been Replaced
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;gt is B“Mﬁﬂumllﬁﬂ “JI‘I that the supporting seat is a frane with a
rectan its center. Internal threads 55.3, 55.4 which are
i ess than G Hal f* of the periphery and plain holes 55.1, 55.2 with dianeter

e fzﬁaphi%;s o 3P0 575 RSB HE BB, i 0

groove neans 5 | t caj'n nount ed al so o thec rrie whi ch_al |l ow t he
screw 4 tg I G?Yﬁi béovﬁ?rdppﬁyppm%lé{i I 9?@0 FPP@E‘F&% sl eeve
Icht angfjleahlagggﬁgvgp efwgf]pﬁgé egﬂlé%eék@%]@ Héaolb ac nf)XF@@ve

there retains only the drop- portlon of cam
eccentric handle 36 with a folk of two branches which cooperate

with the end tip of the pawl 30, for mountmg 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 Oy, further, the transmission means to rotate the

screw 4 may be disposed at any end of the screw.

_—
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Jprofile (rise portion of camprofile is onitted to avoid interferring with
“the engagi ng action of the conpression spring 56). The screw 4 successively
passes through the respective holes according to fig. 13-1. In this
enbodi ment, the "elastically engaging ﬁctuaétng el ement” is conposed of a
gui ded positioning rod 57, a conpress#% S 5? g 56 and a half circul ar
curved cushion which has a half circular arc 61.1 conforming to the outer
circunference of the screw, whose function is to transmt the conpression
force of the spring to the up-and-down noving screw 4. Wiile the

sel fl ocki ng andTidpartilify medel eelates do\d conventionadliftare mplenyer; | oad
seperating neans (as pawl 10) and a campair which is conposed of an

eccentric Royg srewy gaék'@vfth@th%pﬁﬁict‘i’@ﬂ dﬂlllgicldl’ggﬁb’vﬁig I@ﬂpaﬁlg_d-m. gpd 55. 6

of the rectangular Opening of supporting at lg. 14-1 is the
Fio. 1o RpHRRACRIZQE in WAL, Chas i Set of “atBiuiglanl'sghchténodd~| &n¢
opening and closing semi-nuts means which is composed of
| supporting seat, semi-nuts and its automatic opening and closing
actuating device, by adding locking device, its function of slow up
and slow down can be restored. When an electric motor is added, it
becomes a new type electrically driven screw jack which can move
up-and-down quickly. This utility model of serﬁi-nuts opening and
| closing means can be used adversly on all the cases that require

using screw drive mechanism but in need of quickly moving.

‘52




in the curved face of inner cavity of the eccentric cam sl eeve 63, the
structure of said inner cavity 63.1 is the sane as the inner cavity of the
sem-nut 50 in fig. 11-1. The outer structure of the eccentric cam sl eeve
63 and the rectangul ar opening of the supporting seat 62 are al so
essentlally the same as fig. 13-1. This enbodi ment is characterized
in that, the internal thmﬂdysmovabletdastmﬂy engalgm@eve 63 and the

external threads 4.1 of the screw 4 are engaged along a direction tangent

to the outer circunference ocrbw-saidWnathimeclianism t he previous
enbodi nents, the engagenent proceeds along a radial direction), so '

1. Field of technique

The invention t_elates to a quickly movable elastically and automatically
engaging screw-and-nut mechanism (brief as “F nut pair” in the following)
which is a new type of screw-and-nut mechanism and can be used on the
carriers such-as car screw jack, bench vice, architectural scaffold, sliding table
of machine tool and the like, and other means that require using _serew-and-nut
as kinematic pair of drive but in need of quickly passing over an idle stroke.
Also it can be used as a “means for speedly adjusting di_stance and locating a
positions” which allows arbitrary adjustment and positioning. The key
technique used is a mechanically 'program—controlled, elastically engaging,
automatically opening and closing screw-and-nut pait of the invention, which
allows the semi-nuts under the effect of the mechanically programmed
automatically controlld system, auto-matically and successively perform the
following five predetermined miechanically program-controlled actions (brief as
“5 steps for automatically opening and closing” in the following): (1) The
thread peak elastically and automaticany aligning with the thread valley; (2) the
thread peak and the thread valley automatically and elastically engage with
each other in “full thread depth”; (3) rigidly selflocking the completely engaged
semi-nuts and screw; (4) releasing Selﬂocking to wait for seperating; (5) rigidly

seperating the semi-nuts and the screw.

2. Back ground of prior art
This is the raplacement sheet
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the "elastically engaging actuating elenent” used is a torsion spring,
whose one end 65.1 is connected with the eccentric cam sl eeve 63 and the
other end 65.2 is connected with the supporting seat 62. Pawl 67 used as
overl oad seperating neans is directly provided on the eccantric cam sl eeve
63. "Summari zi ng the above, for the "F nut pair" of the invention,
many equi val ent, nechani sns can. be used to replace these enbodi nents. .For
instance, the Archimade's spiral and face threads commonly used in the

three-j aw aulnrthig past the applicarst hadcdpplied manyeimention patents retati

. €0
the end face cam nechanismin fig.2; again, the nunber of sem -nut Ca;g%e

oo TS OPenE M iinglscrthvandonat Achanishe vithetinr iscrow or
the nut up-and-down-, in many countries such as U.S. patents no.4,834,355,
4,923,185, 5,282,392 and other related patents such as CN 2078210U, CN
'.104746'6A, CN2065969U, CN2057131U, CN1065514A. In these patents, the
engagement of thread peak and thread valley of the screw and nut is essentially
achieved by means of such rigid bperation actuating device as a variety of cams,
links etc. to directly and rigidly make forced engagement. There exist
frequently the problems of fail in angagement of the threads and being
incapableT to work normally. Thus there are two drawbacks: one of the
drawbacks is a low percentage of the number of threads engaged in their total
number of threads. The reason is evident. Since the thread peak of either
triangular thread or trapezoid thread both has a certain width, therefore these
thread peaks are likely to collide with each other and not to be engaged when
they are angaged in a rigid manner. And the probability of happening this
phenomeha increases as the width of thread peak increases. The other
drawback is a low percentage of the number of threads éngaged in “full thread
depth” in their total number of mféads. The full thread depth is the depth
between the thread peak and thread valley of the semi-nut and screw which
should be and can be engaged. By the rigid manner, a complete engagement in
“full thread depth” can be attained only when the center of thread peak and the
center of thread valley of the semi-nuts and screw are just aligned with each
other, it is evident that the probability is also certainly very low, so the most
- engagements of the threads are not engagement in “full thread depth”.
Although they are engaged, but the engaging depth at every time is not as ideal,

sometimes it begins to work when the engaging of the internal and external
. This is the replacement sheet
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Wth respect to the "automatic, synchronous overload seperating devi ce”
used in the invention, besides the . overload seperating device of fig.2"
which is conposed of a pawl 10 and a spring hoop 9, there are a great many
of other equival ent overload seperating devices. As to the form:-it my be
of single direction or of double direction, as to the drive manner, it may
be el ectthreadsdias inot yetirreachedothe ied depthy thus doading ccapasitytamd
el ement, various el enents such as paw (of single or double direct!on),.
teeth, weliability of the Iserews threadsharelewetede Aliatin, the ptior anshithereaigda
various elestic elenments (such as spring, €lastically expandable foop or

119, TESHON S9BTIY thocnpming mods T st S lsgh plys
22 spring for elastically engaging, but the disengaging of its semi-nuts is
| accomplished by another manual operatlng -'_1eVEf. This- patented technique. - |
belongs to a technical field of rather pnmltlve, "r'nanually- operatiﬂg opening and
closing screw-and-nut pair without ahy .mechanically prograinmed,
automatically controlled system. It dqes not belong to the same technical field
of the present invention and has not the function of performing “5 steps for
.autdmatically opening and closing” while the present invention has that
function. In summary, by using the key technique “mechanically program-
controlled, elastically engaging, automatically opening and closing screw-and-
- nut pair”, the present inventin can perform “5 steps for automatically opening
and closing”, thereby overcome the .various drawbacks existed in the

abovementioned reference documents and bring forth new ideas.
3. Summary of the invention -

The invention provides a quickly movable elastically engaging screw-
and-nut mechanism (brief as “F nut pair” 1n the following) comprising screw,
semi-nuts, supporting seat, opening and closing device. There.provide one or -
more semi-nuts unifonnly. dis.tributed around the qrdss-se.ction of a screw
which is supported by a supporting seat. The semi-nuts are located between the
supporting seat and the up-and-down sleeve. and are prov_idéd with an opening
and closing means which can _automatically rise or drop. The up-and-down

sleeve is provided with an antishift means-to prevent shift along the axial

directin of the screw. The supporting seat comprising supporting arms (one or
| This. is the replacement sheet
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derived fromfig.2 are listed. - Fig:15-1;, 15-11 show a frichion
overl oad seperating device using friction ring(or friction cone). Its
working principle is as follows: A friction ring (cone) 121 is nounted in
an up-and-down sl eeve 3A, "and slidably encloses the outer circunference of
the screw 4. Friction face: (cone) 121 tlghtly presses agai nst the right

fricti ortw@;eslmpnmng hale (ene: ortwp-comrespondingly) ssupporting hody Eiricluding

t he conpre55|on spring 122, friction ring (cone). 121 is connected to the
screw 4 meansgbonngdted toethe2earrite suche ascpivott axde 20¢), uptandidowngguide

torque is transmitted through keyway 4.1, guide key 123, frlctlon face of
. member which is fitted-with up-and-down sliding guideways of the semi-nuts,
and position _11m1t1ng membel_'. The screw passes through the supporting hole,
the semi-nuts and the up-and-down means (such as up-and-down sleeve,
‘including axially antishiﬁ méahs) in a movable fit. For two of-more semi-nuts,
they should be anatiged ,e,_lround' the center of the screw. The semi-nuts have
internal threads which- extend less than a half of the periphery, slliding
guideways for guiding the up—and-down movement, as I'well. as actuative
member to transmit the up-and-down force. It is charécterized in that, the
“mechanically pi'ogram-cdntfolléd, automa_tically opening and closing device
for the semi-nuts” (brief as “automatic opening and closing device” in the
following) which is used to control the automatic and synchronous opening and
closing motion of the semi-nuts comprises “elastically engaging actuating
element” (such as spring) acting on th semi-nuts, “rigid selflocking actuating
element” for rigidly selflocking the semi-nuts, and “-seperating actuating device
(such as cam profile, link mechanism) for rigidly seperating the semi-nuts. Said
“automatic opening and closing device” further comprises mechnically
program-controlled motion assigning actuating element (such as up-and-down
sleeve), autometic, synchronous overload sepérating device (such as pawl,
spring hoop etd.) and upward stroke limiting device, safeguard 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.

By using “mechanically program-controlled, elastically engaging,
automatically opening and closing screw-and-nut pair”, the invention has

found a reliable, s1mple and practical embodiment scheme of a mechanically
- This is the replasement sheet
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friction ring (cone) 121.1 to the up-and-down sl eeve 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, nmeanwhi l e this
friction pair is overloaded and slides over each other w thout hi n_derl ng
the rotation of the screw, and the screw can achieve its predeterm ned job.

The. abo\programamed; nantontaiieally 2aontreHeds systemof Said: schemeocani mgakeotied

can be replaced by a pair of teeth which can slide over each other under

the ef f sembinutscsupcessively performi the & rsteper foradutomatically nieg tdred
anount” of conpression deformation of the conpression spring mist 'be ‘greater

than t heldsing” téecordingt ¢et thevpredetermiisst trdtion grocedu,re A atkﬁclb;[)gﬂhng '

16-11 is. an overload seperating device of an expandable ring w

Ll SISTptrivGED ekt oS Ry B meSIedeONGHRCHT e fE: The
concrete technical scheme of the invention is to use an elastic means to engage
the interna_l threads of the nut and the external threads of the screw in a manner
like soft landing. While a rigid selflocking actuating device is used for
selflocking the nut after it has been engaged. When it is desired to operate in
the inverse way to realize the seperation between the internal and external
threads, also a rigid automatic seperating device is used, thus the figid and
elastic technique are used iri a combined manner, which ensures not only the %
of threads engaged reaching 100%, but also the % of threads engaged in full
standard depth reaching 100%. At the same time, the éaid screw-and-nut pair

which is in engagement and under heavy load can 100% ensure its reliability

on selﬂocking.

4. Brief description of the'drawings

Fig. 1 is a schematic view illustrating the work principle of a car screw
jack which employs the “F nut pair” of the invention and has the function to

rise or drop with two speeds (quick and slow).

Fig.2 is a main view of the first ambodiment of the “F nut pair”, it has’
two semi-nuts, wherein “elastically engaging actuating element” is a .
“retractable plate spring”, “rigid self-locking element” is an internal curved
cam, “seperating actuating device” is an end face cam pair which is provided

on the end faces of the semi-nuts. In the figure, the screw 4 notates clockwise
' This is the replasement sheet
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friction ring 121 and conmpression spring 122, .the expandabl e ring is stil
kept by a check ring 124, and there is an axial open slot 125.1 provided on
the cylindrical body of the expandable ring 125. Wen the expandabl e ring
is in ' . 23 the free state, |fs
outsi de diameter 125.2.is greater than the inside dianeter of inner hole
3A. 11 Gbnpﬁasjﬁdaﬁleeam i the Jodlowing), the satermal pnd iexternal threadsrelin

is forced to_contract, it releases after the expandable ring is inserted
into thengagngsiate.3A. 11, thus by resilence the outer circunference 125.2
of ' T
Fig.3 is a similar main view as fig.2 but the screw 4 rotates
counterclockwise (brief as N disection in the following), the internal and

external threads are in seperating state.

Fig.4-1 is the A-A sectional view of ﬁg.2, showing that the screw 4
rotates in M direction, the two semi-nuts make centripédal movement under the

effect of retractable plate spring, the internal and external threads are in

engaging state.

Fig.4-1I is the B-B sectional view bf fig.2, showing that after the semi- -

nuts have been engaged with the screw, the semi-nuts are self-locked by the

internal curved cam profile.

Fig 5-1 is the D-D sectional view of fig.3, showing that the screw 4 |

rotates in N direction, the internal and external threads are in seperating state.

Fig.5-1I is the E-E sectional view of fig.3, showing that the semi-nuts
have been released from self-locking and it makes centrifugal seperating

movement under the effect of end face cam pair.
Fig.6-1 is a perspective view of the supporting seat of Fig.2-1.

Fig6-Ilisa 'perspective view of the up-and-down sleeve of fig 2-1.

This is the replasement sheet
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t he expandable ring 125 expands and sticks on.the inner wall of the inner
hole 3A. 11 of the up-and-down sleeve, and results a certain anount of
frictional force. The inside diameter of the expandable ring is slightly
greater than the outside dianmeter of the screw, and the fornmer is connected
to the latter _throIt;ﬁh a guide key 123. Its operating process is the, sane ats
the type of Figd-lbnis anperspectiye view, of the appenandelowes two semi-mgs o
friction surface which can slide over at overload is transfered fromthe
end facﬁg.ﬁﬁl,cone face) to the outer circunference of the expandabl e ring.

Fig. 16-111 is an overload seperating device of the type of an expandable
ring with its inner hole as friction surface. Its working principle is
essentially the sane as fig 16-11. Its expandable ring 126 has al so an

axi al open siRjb ¥ ig a%géﬁtiﬁréeﬁew af the rbractab Iﬁtérﬁ'irﬂig@f ﬁg§2ilnner |
hole is slightly smaller than the outside diameter 4.9 of the Screw 4.
After the screwis inserted in the inner :

Fig 7-1 is a main view of the second embodiment of the “F nut pair”,
wherein “elastically cngagihg actuating element” is a spring steel wire, “rigid
self-locking element” and “seperating actuating element” are disc-shape cam
profile provided on the up-and-down sleeve. In this figure, the screw 4 rotates

in M direction, the internal and external threads are in engaging state.
Fig. 7-I is the F-F sectional view of fig 7-I.
Fig.7-III is the G-G sectional view of fig.7-I.

Fig.8-I' is a main view of the third embodiment of the “F nut pair”,
wherein “elastically engaging actuating element” is a compression spring, Sélf-
locking and seperating device are the same as fig.7-1, but in this figure, the
double speeds changing device is integnal with the pawl, now the screw is in
the slow speed state, i.e. it can fotate arbitraily in M or N direction, but it is in
the self-locking state that the internal and external threads can hot be seperated

from each other.

Fig 8-1I is and of the J-J sectional views of fig 8-I, showing that the pawl

is lifted away from the screw.

Fig 8-III is the another J-J sectional view of fig 8-I, showing that the pawl
| This is the replacement sheét

9 4 DEC 1987

Date:

7



hol e, .by resilence the inner hole enbraces around the outer periphery of
the cylinder of the screw 4 and results a certain amunt of frictional
force (there is no keyway on the screw). The outside di aneter of the

i nwar dly expandabl e ring 126 is slightly smaller. than the inside dianeter

of the inngr hole of the up- - down sl eeve 3A the driving torque of the
screw i sl& flt AHEO @W&}gOﬁlthemeﬂb% he up-and-down
sl eeve 3A The operatlng process is the sane as fig. 16-11, but that the

friction surface which can slide at overload is directly undertaken by
the friction surface lying between the outer circunference of the screw .

4 and the innFigi&lV m‘thmpamdeIabSecmonal view of fig.8-L.

. Fig 9-I is a main view of the fourth embodiment of the “F nut pair”,
wherein “elastically engaging element” is a compression spring, “rigid self-

~ locking element” is an internal curved cam pair, “seperating actuating device”
is an external curved cam pair. In this figure, the screw 4 rotates in N direction,

the internal and external threads are in seperating state.
Fig.9-TI is the K-K sectional view of fig 9-1.

'Fig.10 is a main view of the fifth embodiment of the “F nut pair”, this
figure is all the same as fig. 9-II except using link machanism as “seperating
actuating device” which is different from fig.9-II. In this figure, the screw 4

rotates is N direction, the internal and external threads are in seperating state.

Fig.11-I is a main view of the sixth embodiment of the “F nut pair”, it has
only one semi-nut. Wherein “elastically actuating element” is a compression
spring, “rigid self-locking element” is an up-and-down ‘plate, “seperating
actuating device” is a radial cam pair provided on the outer periphery of the

semi-nut. In this figure, the screw rotates in M direction, the internal and

external threads are in engaging state.

Fig.11-II is one of the P-P sectional views of fig.11-1, showing that when
the screw 4 rotates in M disection, the internal and external threads, being-

'engaged elastically with each other, are self-locked by the up-and-down plate. .
This is the replacement sheet
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~ Fig. 17-1 is an overload seperating device of .the type of axially
distributed guide pillar (or steel bar). Its working principle in as
follows: On the left end face of a sliding sleeve 128 which encl oses around
the screw 4, there are radial small holes, snmall conprossion springs 129
and guide pillar 130 (or steel ball) are fitted into the small holes, and
engages with the resistant small cone pits 3A. 12 which are provided.on the
right end face of the up-and- down sleeve 3A The operatjn% process is
esséntial ly Pig bhaHlds the arother PP sdctiotialf viewcof iEig.batl, shewingethati -
face friction in fig. 15-1 is changed into snmall cone pit resisting with

gui de pihen the serew 4babtatesnid IN. directionhthelamtemalhamd iextéimal thréads

is the equival ent nechani om of that shown in fig 17-1, the axially arranged

hol es 0§eg?i;ﬁ%1§_b:dll %&dlﬂ othér uhdet thaseffectof theagstand-dovediplaty of throedm.

holes in ere 3A. 13 represents an axially resistant groove.
pair.

Fig.12-1 is a perspective view of the s'upporting seat of Fig.11-1.
Fig.12-1I is a perspective view of the semi-nut of fig.11-1.
Fig 12-III is a perspective view of the up-and-down sleeve of Fig.11-1.

Fig.12-IV is a perépective-view of a semi-nut with a pivot axle O,) that
pivot axle in-fig.11-I is connected with the carrier (screw jack), now is

modified to be provided on the semi-nut through an equivalent transformation.

Fig.13-I is the seventh embodiment of the “F nut pair”, which is on the
basis of fig.11-I, let the internal threads be provided in the supporting seat,
“elastically engaging element” is a compression spring, self-locking and

seperating device is an eccentric cam.
Fig.13-II is the Q-Q sectional view of fig.13-1.

Fig.14-1 is the eighth embodiment of the “F nut pair”, which is on the
basis of fig.13-I, let the internal threads be provided in te eccentric cam,

“elastically engaging element is a torsion spring.”

This is the replacement sheet
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Sunmmari zi ng the above, although the carrier related is a screw jack which
can quickly or slowy up or down, but the nost essential nucleus of the
invention is a "F nut pair". That nechanismhas a wide variety of applied
carrier. If the applied carrier is a screw jack, then that screwjack is a
"doubl e speed.screw jack". |f the applied carrier, is a bench vice, then the
i nvention isFégdLﬁ'fH(I@ﬂlﬁ SsSoSﬂqt,lom@)‘eVll%Qf?ﬁg}’oL‘}ﬂg-bench vice. For .
instance, fig 18 is the enbodi nent which uses the "F nut pair" as shown in
fig 2, but the carrier is changed froma screw jack to a bence vice. The
nethod of retrofitting really is very sinple, it needs only change the o
connecting pHig. kpdvisenparsal asgiecview ofcovedoadsepérating devipeiof theesemi-

the pivot axle Jerr] .on the supporting seat 1A in fig 2 is omtted, and

the bot hem @béﬁ'i?ndIgpt'iﬁda{i'l@)sh@%t ntedharisne whegefin thiee deviioer is 'of anaendAface

are utilized to rectly contfact with the correspondi ng positioning planes
aferr] fﬂétﬂir?ébhe(t?pbhe. fixed body "a" of the bench vice and the
25 Ll _ .

Fig.15-II is the A-A sectional view of fig.15-L.

Fig.16-Iis a partial main view of overload seperating device of the semi-
nut opening and closing mechanism wherein the device is of outward

expandable friction ring type.

Fig.16-1I is one of the B-B secfional views of fig.16-1, showing the

structure of an outerward expandable friction ring.

Fig.16-I1I is the another B-B sectional view of fig.11-I, showing the

structure of an inward expandable friction ring.

Fig.17-1 is a partial main view. of overload seperating device of the semi-
nut open and closing mechanism wherein the device is of axial guiding piller

(or bali) type.

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

(or pillar) type.

Fig.18 is a main view of the “F nut pair” of the invention when it is used
o This is the repiacement sheet
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screws "h" are used for fastening. While the screw 4 needs only to connect

wi th the novabl e body of the bench vice, others remai n unchanged.

Furthernore, it is possible to derive nmany other devices which may be used

for other purposes, e.g. fig. 19-1 is derived fromfig.11-1 by changi ng

pawl 10 into a gui.de key. 70, .the speed-changing device 17 is omtted and

addi ng en priciicaloarrienof acbereh vigeer. periphery of the up-and- down

sl eeve, adding a positioning block 71 on the supporting seat 72, and

changi ng- over the connecting nmanner between the supporting seat and the

carrier, while others remain the s'a_rre as fig.2. Thus S

| Fig.19-1 is a schematic view of the embodiment of a “quick distance

adjusting and positioning means” which employs the “F nut pair” of the
invention and can be used for when arbitrary distance adjusting and setting is

required.
Preferred embodiments of the invention

Fig.2 is the first embodiment (embodiment A) of the invention, the
carrier for use of the key part “F nut pair” is a screw Jjack used for replacing tyre
of a car as shown in fig.1. The “F nut pair” is mounted on the pivot axle O, at

right side of the screw jack.

The screw jack r:omprisés bottom seat 6, top Support 2, four links with
sector gears, left pivot axle O,, right pivor axle Oy, plane bearing, screw 4 with
handle 1, and “F nut pair” of the invention which is integral with the right pivbt
axle O,. The left end of the screw 4 is connected with the pivot axle O, and its
right end threaded part is matched with the “F nut pair”. When operating, the
screw 4 is rotated, by means of the “F nut pair”, the distance between the left
and right two pivot 'axles O, and Oy is shortened or enlarged, and the top

- support lifts a car up or down through the link mechanism.

Fig.2 is the main view of “F nut pair” of the invention, wherein the screw
-4 is rotated in the M direction, the internal and external threads being in the

normal state of engagement. This embodiment has two semi-nuts. The features

This is the replasement sheet
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fig.19-1 beconmes a quick positioning device which enploys the "F nut pair". .
The positioning device can be at | east two met hods. of application: One of
which is to fix the supporting seat, let the screw move in axial direction
at will, once when it is positioned, rotate the screw 73 in Mdirection
about one turn, the position-can be |ocked soon. This can be used in a

qui ck befidts epering andeclosing) a;ztmmnggnechanmnweem@tthemlasueallyrengagmge

screw to apply a clanping force; the other nethod is to fix the screw,

3 VIG5 ST TR Ko el SN 200 e

-further rotates in Mdirection about one turn, the supporting seat can be.

| ooked il SSILRCKiARCelgfentrly a6 SREAALGurcE (998 Ok PRI ) doptcbting

position are frequently required to adjust. '
actuating device is an end face cam pair provided at the end face of the seml- .

nut.

The concrete structure of thié embodiment comprises supporting seat 13,
two uf)per and lower semi-nuts 7 and 8, r_etractable plate spring 12, up-and-
down sleeve 11, cam guide pin 16, pawl 10, spring hoop 9, limiting stop pin 14,
clamp plate 15, speed changing device 17 and the screw 4. As the carrier of “F
nut pair” is a screw jack, so the supporting seat is to be connected to the pivot
axle 13.1 (zis Fig.6-I). The screw 4 passes through supponihg hole 13.2 and the
inner hole 11.1 of the up-and-down sleeve, and cooperates with the semi-nuts
and their * automatlcally opening and closing device.” The front and rear two

| outer side faces 7.1,7.2, 8.1, 8.2 of the two semi-nuts 7 and 8 are in movable
fit with the inner side guideway faces 13.4, 13.5 of the supporting seati and the
left and right two end faces 7.3, 8.3 and 7.8, 8.8 are in movable fit with the
right and guideway face 13.3 of the supporting seat and the left end guideway
face 11.4 of the up—ar_id-ddwn sleeve respectively. As {o the “seperating
actuating device” 6f thé semi-nuts, this embodiment provides end face cam
g_r00ves‘ 7.10 and 8.10 on the right end face of the semi-nuts 7 and 8, which
engage. respectively with cam guide pins 16A and 16B on the left end face 11.4
of the up-and-down sleeve 11 to form the end face cam pair, i.e. the seperating
- actuating device. The design features of cam profile of the above cam pair are
as follows (take the upper semi-nut 7 as example, see fig. 4-II and fig.5-1I):Let

the radii of the internal curved proﬁle of the cam be maximum (RII) at the right
Thas is the replacement sheet
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As a summary, the applied'fil'ed I.e. the applied carrier of the "F nut
pair" of the invention, besides the screw jack, it can be used further in:
bench vice, machine vice, pipe vice, sliding table of machine tool,

tail stock of a |lathe, architectural scaffold whose height can be adjusted
const i toonmar(atnpbgitionminGf the cam profile, and be minimum (RT) at the ket
within the scope of the invention. It needs only usi ng sonme common net hods
~ to changyrmierdat positioml), \thefdlﬁ'eremevef thee twedradii i ¢he amount to be moved
outward by the semi-nut7 when it is seperated, as shown in fig.5-I. When the
cam guide pin 16A rotates with the screw 4 and the up-and'-down sleeve
together in the N direction from positidh I, throught position II to position I,
the internal threads 79 and 8.9 of the semi-nuts 7 and 8 seperate from the
external threads 4.1 of the screw 4 at once. Of course, as the up-and-down
sleeve 11 rotates in N direction, its self-locking internal curved cam profile also
rotates in N direction from position I to position III for awaiﬁng orders (see-
ﬁg..S-II). As to the elastically engaging actuating element of this embodiment, it
is the retractable plate spring 12 rendering its slow and uniform centripedally
retracting resilence to the semi-nuts §oﬁ1y through the curved faces 7.4 and 8.4
on the groove bottom of the semi-nuts. As to the rigid self-lacking actuating
element, it is the internal curved cam profiles 11.2 and 11.3 provided on the
up-and-down sleeve 11. Its wotking principlé can be discussed as follows (take
the uppér semi-nut 7 as example): When the up'-and-down sleeve rotates in M
direction, the cam guide pin 16A will move from position I->position
I—position III, thus in the up-aﬁd-down guideway, the semi-nut 7 makes
centripedal elastically engaging movemént in a soft landing manner under the
effect of plate spring until reaching the standard engaging depth which is
specified by the thread form as shown in fig.4-I. Meanwhile, the curved face
7.7 of the upper cam of the -upper semi-nut 7 locates also at its lowest position,
and the internal curved profile 11.2 of the cam on the up-and-down sleeve 11 -
has just rotated to the position I, as it makes engagement rigidly with the
external curved cam profile 7.7 of the semi-nut, whereby allowing the semi-nut
7 hold with the screw without seperation even when the semi-nut 7 is subjected

to heavy load during operatlon and the aim of self-locking attained.
This is the replasement sheet
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d ai ns
nechani

1. A quickly novable elastically engagi ng screw and- nut
sm(brief as "F nut pair"” in the follow ng) conprising screw,

sem -‘nuts, supporting seat, opening and closing device; there provide one
or nore sem-nuts uniformy distributed around the cross-section of a screw

whi ch i

s supported by a supporting seat; the sem -nuts are | ocated between

the supporting seat and the up-and-down sleeve and are provided wth an
openi ng and cl osi ng nmeans

The torque to retate the above up—and-down sleeve 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 seperating device” mounted on

- the up-and-down sleeve. - The “overload seperating device” comprises a pawl

10 which is mounted in a fadial hole 11.6 of the up-and-down sleeve (in sliding
fit), a spring hoop 9 and a keyway 4.2 on the screw 4. At the lower end of the
pawl there are two ramps 10.1 whese end part could be pushed by the resilence

of the spring hoop to press against the “Quter periphery of the screw 4 or fall

into the keyway of the screw. When the screw rotates in M direction, the side

edges 4.3 of the keyway 4.2 of the screw touch with the ramps _of pawl 10.1,
push the pawl and up-and-down sleeve and rotate synchronously with the up- -
and-down sleeve in M direction, then each actuating device on the up-and-
down sleeve forces the semi-nuts 7 and 8 to make “centripedal engaging
movement” until the limiting stopper 15 on the up-and-down sleeve touches
with the stop pin 14 on the supporting seat 13 and the rotation is stopped.
Meanwhile the screw 4 still rotates in M direction so as the force exerted by the
side edge 4.3 of the keyway en the pawl ramp 10.1 is increased till the upward
axial component of the'_ferce is greater than the downward pressure which is

exerted by the spring hoop 9 on the pan, the ramp of pawl would be squeezed

out apart form the keyway 4.3, i.e. seperatiné under overload, and the screw

could still ratate in M dir_eetion to lift the car. On the contary, when the screw
rotates in N direction, the torque would be transmitted in the same way to the
up-and-down sleeve 11 through the pawl 10, cause the uh—and-down sleeve
rotate with the screw 4, and through each actuating device cause the semi-nut

make “centriﬁxgal movement” to force the internal and external threads to the

. seperated (see ﬁg 3), then the quick drop of the screw jack is realized. If it is

This is the replaeement sheet
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whi ch can automatically.rise or drop; the.up~and-down sl eeve is provided
wth an antishift nmeans to prevent shift along the axial direction of the
screw, the-supporting seat conprises supporting arm(one or two), _
supporting hole (one or two correspondingly), supporting body (including

means
gui de

~eRREeE bR thE°feifiie Shef 5,851 S6iwe0, uTogkins wisipd" 17 8ABd be

I - nuts d ot i mi.ti . t.he. asses t.hrough t he
Suppor t TAGURTEd /o Hhe SBrpoRting ket 1hahis, dBNICEIGOMBASGS AndBson ang pin 17.5,
-and-d I i ncl ydi i all, ishift m in novable fit; |
for two BoSDRBE 1964 arsaakety sf(riﬂa@m%gaﬁéll iﬂlr-ingengfrg%dfﬂéan naBreegentie

screw, the senj-nuts have internal threads which extend | ess than a half of
the per ilandle, 12/1,ovherejn thetrpntrand ofithe inscrting pinalid islanninseréting pin 4ip
wel | as actuating nmenber to transmt the up-and- down force, it is

char act dl.5¢owhichnhis just aligned with the locking hole 11.5 in the up-and-down

sleeve 11. The working principle of the locking device is as follows: when it is
desired that the screw should have the functions of slow retract and slow
advance (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 causes the internal and
external threads to be in engagement, then let the arrow of the eccentric handle
be placed in vertical direction (as shown in fig.2), meanwhile the eccentric
handle 17.1 is at the position of short axis (i.e. the bottom face 17.7 of the
eccentric handle 17.1 is in contact with the upper end face 17.6 of the spring
seat 17.3), the inserting pin 17 could be inserted in the locking hole 11.5, and

the up-and-down sleeve 11 is fixed to be incapable of rotation, thereby the

internal threads of the semi-nuts 7, 8 and the external threads of the screw

could be kept in engagement, this is the same a5 conventional screw drii_/e
mechanism, and the original functins of slow advance and alow retract are
completely retained. When it is desired that the screw should have the
functions of quick advance and quick retract, the eccentric handle 17.1 could
be placed with its arrow in horizontal position, whereby the eccentric handle
17.1 is at the position of long axis (i.e. the side face of the eccentric handle
17.1 is in contact with the upper end face 17.6 of the spring seat 17.3),
meanwhile the inserting pin tip 17.5 retracts from the locking hole 11.5 of the
up-and-down sleeve 11 and the up-and-down sleeve 11 could be brought by the
srew and pawl to rotate in N direction, thus the internal threads of the semi-
nuts could be seperated from the external threads of the screw, thereby cause

15 This is the replacement sheet
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t he "mechanically programcontrol |l ed, autematically opening and cl osing
device for -the sem -nuts" which is used to control the autonmatic and
synchr onous opening and cl osing notion of the sem -nuts conprises

"el asti cal | y engagi ng actuating elenment” (such as spring) acting on the

The settesre B %f\?é'ﬂ%é?ﬁbéﬁgﬁééfﬁéi 81 AR tyitiugh Ae{idie Sroke it Be
Lot onGarHeR Jonpe Pt 5 sgreetiack, peﬁi'%wﬂirééeﬁrc Ao of fhat screw
program contro]l ed nption assigning actuating

& Jack can be reallzed

Flg 7-1 shows the main view of the second embodiment of the “F nut
pair”. In this embodiment, the equivalent transformation theore M of relative
motion is applied, only the cam profiles of self-locking and seperating
actuating elements in fig.2 of the first embodiment are transferred to the same
cam on the up-and-down sleeve, others being the same. The concrete structure
is' as follows: The cam guide pins 19 and 20 are mounted respectively on the
right side end face of the semi-nuts 21 and 22, which are restrained to make
up-and-down as well as opening and closing movements in a frame shape up-
and-down guideway (such as that composed of 4 faces 23.1-23.4, see fig.7-11,
or other shapes as dovetail, cylinder etc.) of the supporting seat 23. The
elastically engaging aétuating element bf the two semi-nuts is a spring hoop 24.
The post-engagement “rigid self-ldcking Ielements” are the internal curved
faces 18.4 and 18.5 on the up-and-down sleeve 18 which hook up the cam
guide pins 19, 20 to selflock (see fig. 7-II0), the “seperating actuating device” is
undertaken also by an up-and-down cam profile 18.1 provided on the same up-
and-down sleeve, the cam profile 18.1 with its minimum radius R; at 18.2 and
maximum radius R; at 18.3 cooperates With the cam guide pins 19, 20 to form
cam pairs for making the seperating mation. As to the restraint of éxial shift of
the up-and-down sleeve 18, it is accomplihed by providing bosses 19.1 and
20.1 to the end face of cam guide pins 19, 20 for resisting aga-inst the right side
face 18.6 of the cam 18. Alternatively, it can be accomplished by inounting a
large washer with cylindricaly protruded edge or a housing to the right side end

face 18.6 of the up-and-down cam 18 and securing to the supporting seat 23
| This is the replacement sheet
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el enment
seper at
li.mitin
t he scr
elther
1, char
cl osi ng
her ei n)
support
cooper a
front a
7 and 8
of the

(such as up-and-down sl eeve), automatic, synchronous overl oad

ing device (such-as paw, spring hoop etc.) and upward stroke _
g device, safeguard device, and speed changi ng devi ce which nakes
ew to have the function of being capable to advance or retract with

GhE BLhy, Wﬁ@ﬂrt@m@% vl StEe BHEY o Kol 8GR At
5 hoTihEE, DitReetflles of riandihi rietElocRig @E@Z‘-@n&b&ﬁgﬁgfi’&é T i
cBbd Fu e e it Woaan oot rones. i
nd rear two outer sjde faces 7.1, 7. 8.1, 8.2 of the two sem -nuts

working pringiple, sotitwilhnobbe; ﬁnthersdmugsedeway faces 13.4 and 13.5
supporting seat; and the left and right tmo g

Fig. 8-1 is the main view of the third embodiment of the “F nut pair*. The
structural form of some mechanion elements of the above second embodiment

in fig.7-1 has only made some equivalent transformation according to the

~ equivalent transformation theorem, such as elastically engaging element is

replaced by two compression springs 25, 26, the axially anti-shift means of the
up-and-down sleeve is replaced by a closed dustproof housing 28 which is
connected to the supporting seat 30 by screw 29. Besides, the inserting pin tip

17.5 and the pawl 10 of speed changing means in fig.2 has combined into a

new pawl rod 31. Others being the same as the second embodiment, so it will

not be discussed further. But one point may be mentioned that these equivalent
transformation of the third embodiment not only improve manufacturability but |
also also enhance its reliability, especially the new speed changing means 31
facilitates spéed changing operation. The speed changing process is as follows:

(1) changing into slow speed: let the screw 4 rotate in M direction, and the two

- semi-nuts 36, 37 are in engagement with the screw 4. Meanwhile, rotate the

eccentric handle 32 to the horizontal position, and insert it into a positioning
sl_of 33.1 of the pasitioning plate 33, as shown in fig. 8-II and 8-IV, whereby the
lower pawl working part 31.1 of the phwl rod 31 has been liﬁed-apart from the
keyway 14.2 of the screw 4 by thé eccentric handle 32, and the up-and-down
sleeve 27 is also fixed by the handle 32 such that the former cannot rotate
further, so the two semi-nuts and the screw are always forced into mesh, this is

the same as conventional nut-screw palr 50 it can only work at slow speed, (2)
This is the replagement sheét
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end faces 7.3, 8.3 and 7.8, 8.8 are in novable fit with the right end

gui deway face 13.3 of the supporting seat and the left end guideway face
11.4 of the up- and-down sl eeve respectively; as to the separating device
of - the sem -nuts, it provides end face cam grooves 7.10 and 8. 10 on the

I ght Oof the. semi-nyts 7 and 8. which, en kespectively wiih
cam qui S0ABEIEE B0 AickERPERY; fad dily Biink: temhi?i?&lﬁﬁ%l 38 kapart
I to,formthe end fage c pair; as to e elastically engaging
actuat i %@O%mﬁlﬁwnmg ﬁi@t rag gﬁ]emm, aée pwherebyt the pawl iereleased,
face 7.4 and 8,4 on _the groove bottomof the sem -nuts and rendering its

sl ow anthemawl pagt Al | eamenier stomthe keyway 42cof ghetsoremy, atithe time the
sem -nuts; as to the rigid selflocking actuating elenment, it is the )
2 - working condition is the same as fig.3, it requires only to rotate the screw 4 in

N direction, the two semi-nuts 36, 37 will soon be seperated from each other.

Fig._9-i is the fourth embodiment of the invention, whose “opening and
closing actuating device” is derived oh the basis of fig.2-I. The endface cam
profiles 7.6 and 8.6 (see fig.4-II) which undertake the semi-nuts seperating
actuating device have been transferred to the outer cylindrical surface of the
up-and-down sleeve 38 in fig.9-1 as shown at 38.1 and 38.2, and the cam guide
pins 39 which match with the cam profiles are connected with the semi-nuts 34
through link rods 40. While the ends of curved grooves 38.3 and 38.4 provided
on the up-and-down sleeve 38 are used as a position limiting means for the
rotation of the up-and-down sleeve. When said ends collide with the link rods
40, the rotation is limited. Others such as self locking element, elastically

engaging element and their aperating process, all is the same as fig.2, it needs

not be further discussed.

Fig. 10 is the fifth embodiment of the invention which is derived on the
basis of fig.2 only by changing the two cam profiles 8.5, 8.6, 7.5, 7.6 into two
link plates 41 and 42 as in fig. 10 for the use of seperating actuating element,
and eliminates the cam guide pin 16A, 16B on the up-énd—down sleeve 13 in
fig 2. The other such as “elastically engaging actuating element” and “rigid
self-locking element” are essentially identical. As to how the two link plates 41
and 42 cause the semi-nut rigidly seperating, it seperating mechanism is as

- follows: take the opening ar_ld closing of fhe upper semi-nut 43 as example,

' This is the replacement sheét
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i'nterpal curved camprofiles 11.2 and 11.3 provided on the up-and-down

sl eeve 11; when the sem -nut 7 makes centripedal elastically engaging
novenent in a soft |anding manner under the effect of the plate spring 12
until reaching the standard engagi ng depth which is specified by the thread

a1'20" at AL B0 oiot pis 47,aid A Tnseaforintafie St pldtech LiWherein i 15
EZ‘E‘eS“eEaESy“ on ““mp%;ﬁav Jownslosxed A6 damrevidadan Bhe Senmicmub A3, end
Sr‘rg{:n haﬂf’iheiprl%&aﬁﬂ ﬁéiﬂr:gf %l;]ee J:lsiﬁslr fpll;tgr(i]rz]@duoh m&tchgs \;12161 ti%r;?x&”&n H%t is an
oblong groove hold 41.1. The operating process is as follows: when the up-
and-down sleeve 45 rotates with the pivot pin 47 in N direction, owing to the

~ fact that the lower end arc 41.2 of the oblong groove hole 41.4 of the lin'k'p-late

41 comes into contact with the pivot pin 46, which will bring the semi-nut 43

move along the axis 43.1 to separate away. When the up-and-down sleeve

rotates in M direction, owing to the fact there is a corresponding space in the

upper part of the oblong grobve hole 41.1 of the link plate, so that the
elastically engaging movement of the semi-nut 43 caused by the spring 48 and

the selflocking of the semi-nut 43 caused by the selflocking cam profile 45.1

both are not kindered. By utilizing the principle of selflocking at dead angle, i.e.

the link 47 cam be selflocked when the transmitting angle o=0 ° , the semi-

nuts also can be selflocked and the selflocking cam profile can be eliminated,

thus on designing, when o=0° |, the upper end arc 41.3 of the elongated

groove hole 41.1 is made to just contact with the pivot pin 46 of the engaged

semi-nuts and the posmon is present by stop block.

Fig.11 is the sixth embodiment of the invention which is characterized in

that there is only one semi-nut 50. In this embodiment, the “elastically
ehgéging actuating element” is a compression spring 49, the “rigid selflocking
‘actuating element” is an up-and-down plate 51.1 on the up-and-down sleeve 51,
and the seperating actuating device is a radial cam profile face 50.1 provided
on the outer periphery of the remi-nut 50. When the sérew rotates in M

direction, the internal and external threads are in mesh. The concrete structure

This is the replacement sheet
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its "opening and cl osing device" has the structure as follows: the screw
passes through the supporting hole and the inner hole of the up-and-down
sl eeve, and cooperates with the sem -nuts and their opening and closing
devi ce, the cam guide pins 19 and 20 are nounted respectively on the right

S e A S50tk om0 i iy s uRd 02 IS chay ix%lf of

up- and- it |

ofhor g pg?’&qé%?étéfa”lﬁws. 5o v&ﬁﬁpcﬁiﬁi’et%%ér%%&%% S’,géf?t%g Snew 4,
| ast |1 t uat I t f the t t

hoop 2/andid G pordiegtof gam: pgofile30.loon it a&f’eét%%‘h‘fﬁéfﬁh% 38%\%4

i nt er nal curved faces 18.4 and 18.5 on the up-and- down sl eeve 18 which

hook upgamescmmssdvely through lef} enklehohaeﬁzrhof theatpporting framer§2, plain

undert aken al so by an up-and-down-cam profile 18.1 provided on the sane

Lp 33l 0 916 et Bof s pnd oot i sghenl
19, 20 helé 5272 Githeuppéringfdme. T *elasticatiieengagingatngiting element”
for the semi-nut 50 is a compression spring 49. When the internal and external
threads are brought in engagement, the up-and-down plate 51.1 on the up-and-
down sleeve 51 rotates after the screw 4 and the up-and-down sleeve 51 and
comes to the upmost position, where it is inserted in a siiding fit between an
upper top face 50.4 on the outer peripharyof the semi-nut 50 and an upper
bottom face 52.3 of the inner cavity of the supporting frame 52, thereby
achieVihg rigid selflocking. When the screw 4 rotates in N direction (see fig
11-1II), the up-and-down sleeve 51 is brought to rotate together through the
'pawl 10, and the cam pair compased by the inner side face 51.3 of the up-and-
down plate and the cam profile 50.1 on the outer periphery of the semi-nut 50
forces the semi-nut 50 upward, thus to separate the interhal and external
threads 50.3 and 4.1, until the inner side face 51.3 of the up-and-down plate
collides with the lower plane 50.6 of the semi-nut 50. The above device has
many ways to carry on equivalent transformation, such as the cam proﬁle can
be provided on the inner side face 51.3 of the up-and-down plate 5'1'.1 of the
up-and-down sleeve; again, the pivot axle O; joined with the carrier (screw
jack) can be transferred to the semi-nut, as shown in fig 12-IV. In a word, there |

are still many variations which will not be listed up.

Fig.13-I is the seventh embodiment of the invention, which is derived on

the ba31s of fig. 11-I by transferring the internal threads into the supporting seat.
This is the répiagement sheet
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of the sem -nuts; as to the restraint of axial shift of the up-and-down
sl eeve 18 3 it is

acconpllshed by providing bosses 19;1 and 20.1 to the end face of cam guide
pins 19, 20 for resisting agalnst the right side face 18.6 of the cam 18,

) T gl SRS RAERPHGTRLSAC &, AR AR g
g; &Efdéjﬁgﬁ{}?g %?;ﬁﬁgﬁé‘e%? merggf éﬁr&‘f@s %5 §e5§u£ hn%re ‘iess a}lsg (ﬁrﬁl? of
the periphery and plain hol_e_s 55.1,55.2 with diameter greater than that of the
screw 4 are provided in the left and right two side walls of the frame of
supporting seat 55. There further mounted guide groove means 59, 60 (it can
be mounted also on the carrier) which allow the screw 4 to move in up-and-
down direction only. And an e@:centric cam sleeve is mounted in movable fit
between the upper and lower faces of the rectangular opening of supp.orting
seat 55. On the eccentric cam sleeve, there retains only the drop portion of cam
profile (rise portion of cam profile is omitted to avoid interferring with the
engaging action of the compression spring 56). The screw 4 successively
passes through the respective holes according to fig. 13-I. In this embodiment,
the “elastically engaging actuating eiement” | is. composed of a guided
- positioning rod 57, a compression spring 56 and a half circular curved cushion
which has a half circular arc 61.1 conforming to the outer circumference of the
SCTEW, Whose function is to transmit the compression force of the spring to the
up-and-down moving screw 4. While the selflocking and seperating actuating
devices are realized by an overload seperating means (as pawl 10) and a cam
pair which is cémposed of an eccentric cam sleeve and the upper and lower

parallel planes 55.5 and 55.6 of the rectangular opening of supporting seat 55.

- Fig. 14-1 is the eighth embodiment of the invention which is a

| combination of fig.11-I and fig.13-I. The internal threads are directly provided
in the curved face of inner cavity of the eccentric cam sleeve 63, the structure
of said inner cavity 63.1 is the same as the inner cavify of the semi-nut 50 in
ﬁg.l 1-1. The outer structure of the eccentric cam sleeve 63 and the rectangular

opening of the supporting seat 62 are also essentially the same as fig.13-1. This
| 21 This is the raplesemeni sneel
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4. The screw and-nut nechanismof claim1 or 3, characterized in that, its
“openi ng and closing device" has the structure as follows: the cam guide

pins 19 and 20 are mounted respectively on the right side and face of the
sem - nuts 36 and 37, but the cylindrical length of the camguide pins is

somewhat_shoprter than,the thi.ckmess,of the.up-and-down. sl eeye 27 the )
sem - nubE Hnﬁngﬁsééhﬁfﬁ&t%n%%d dRdthas %|lnfﬁm§fﬁﬁm%63-lé Qﬁﬂl@lﬁm
of supporting seat. 30, .the el asti | y angagi actuating elements are two
conpr esSABh Sfﬁﬁwéé and th ,extﬂma;%mad%eggna?gbetwr@w dhare engagedsakmg a7
respectiyvely, the antishift nmeans of the up-and-down sleeve is a closed :

dust pr odfregiien rianganth to stheooner «irounference sopther sopewe {witide tin =il dhe

29 (or by welding), the post- engagenent "rigid selflocking elenents" for

t he senprevicusembodiments, the engagementeprécesds alonga vadmlditestion)e s

27 whi ch hook up the cam gui de pi ns, “the notion of the "seperating
act uat i tige felastecallyeridagingmctoatiag element” used is a torsion spring, whose one

end 65.1 is connected with the eccentric cam sleeve 63 and the other end 65.2

is connected with the supporting seat'62. Pawl 67 used as overload seperating

means is directly provided on the eccantric cam sleeve 63.

Summarizing the above, for the “F nut pair” of the invention, many
equivalent mechanisms can be used td replace these embodiments. For instance,
the Archimade’s spiral a_md- face threads commonly used in the three-jaw
automatically centering chuck of a lathe can be used to replace the end face
cam mechanisin in fig 2; again, the number of semi-nut can be one or two, or -

more than two. All these are within the scope of the invention, so it will not be

listed one by one.

With resbect to the “automatic, synchronous overload seperating device”
used in the invention, besides the overload seperating device of fig.2 which is
composed of a pawl 10 and a spring hoop 9, there are a great rhany of other
equivalent overload seperating devices. As to the form, it may be of single
direction or of double direction, as to the drive manner, it may be electro-
magnetic, hydraulic or pneumatic, as to the ~overload seperating element,
various elements suc'h. as pawl (of sihgle or double direction), teeth, ball,. guide .
pillar, friction cone (disc, plate, bldck, cushion) and various elestic elements
(silch as spring, elastically expandable loop or ring, expandable sleeve) can be

used. In the following, some of the equivalent overload seperating devices
' This is the replasement sheet
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dl so -acconpl i shed by an up-and-down cam profile provided on the same up-
and- down sl eeve 27. 5. The screw and-nut mechanismof claim1 or 2,
characterized in that, the elastically engaging elenent of the sem -nuts
43,44 is a retractable plate spring 48, the "seperating actuating device"

up- and- DGFIVES 200E Tiged AT St ot pins 46, 47 there are Lo pjvot
pins 47 and 46 on the link plate 41, wherein 47 is :
Fig.15-1, 15-II show a frichion overload seperating device using friction
ring(or friction cohé). Its working principle is as follows: A friction'ring (éohe)
121 is mounted in an up¥and4d0wn sleeve BA, and slidably encloses the outer
circumference of the screw 4. Friction face (cone) 121 tightly presses against
the right friction face (cone) 3A.10 of the up-and-down sleeve 3A under the
effect of the compression spring 122, friction ring (cone) 121 is connected to
the screw 4 through a guide key 123. When the screw 4 rotates, its driving
torque is transmitted through keyway 4.1, guide key 123, friction face of
friction ring (cone) 121.1 to the up-and-down sleeve 3A which is brought to
rotate together, until it stops when colliding with an uf)ward stroke limiting
means, but the screw will continue to rotate, meanwhile this friction pair is
overloaded and slides over each other without hindering the rotation of the
screw, and the screw can achieve its predetermined job. The above stated
contact faces 121.1 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 122 when overload occurs. Of caurse the amount of comﬁression

deformation of the compression spring must be greater than the depth that the
teeth would be inserted in.

Fig 16-1 and 16-1I is. an overload seperating device of an expandable
ring with its outer circumference as friction surface. This embodiment uses an
outer circumference friction expandable ring 125 in fig.16-I to replace the
friction ring 121 and compression spring 122, the expandable ring is still kept
by a check ring 124, and there is an axial open slot 125.1 provided on the

_ cylindrical body of the expandable ring 125. When the expandable ring is in
' ' | This is the replacement sheet
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provi ded on the up-and-down sleeve 45, 46 is provided on the sem -nut 43,
and the pivot pin hole of the connecting rod plate 41 which matches wth
the pivot pin 46 is an elongated groove hole 41.1; the operating process is
as follows: when the up-and-down sleeve 45 rotates with the pivot pin 47 in
N directjo owing to the fact,.that t | ower end arc 41.2 .of,{he, el ongate
gr oove’ thedreg Stafh, i outside QnmtwlTﬁérigs et At the,insi ¢ ligmejer o
46, which will bring the_sem -nut 43 nove along the axis 43.1 to separate
away, whBRET mlﬁ_pégnall ab the up-and-down sleave gl&ii—%hencassembh@g,othmepen
fact that there is a corresponding space in the upper part of gheﬁe[ongated
groove Stotl125.1 istforceditorcontract it seleases after tHeaexpandable ringiisgnserted
novenent of the sem -nut 43 caused by the spring 48 and the rigid

sel f I ockfty the inrershole 8A. 143 thssby resilcheesiie bar oircumfaronicd 2513-6f |

both are not hindered; by utilizing the principle of selflocking at dea

angl e, the expundable fiher0Shoeidd antistioheon'the HirkHall bf he'Hier hole

[err]=0 [err], the sem -nhuts al'so can be selfl _
3A.11 of the up-and-down sleeve, and results a certain amount of frictional

force. The inside diameter of the 'expandable ring is-slightly greater than the |
outside diamefer of the screw, and the former is connected to the latter through |
a guide key 123. Its operating process is the same as the type of friction ring in
ﬁg.iS-I, the only difference is that the friction surface which can slide over at
.overload is transfered from the end face (or cone face) to the outer

circumference of the expandable ring.

Fig.16-1II is an overload seperating device of the type of an expandable
ring with its inner hole as friction surface. Its working principle is essentially
the same as fig 16-I1. Its expandable ring 126 has also an axial open slot 126.1.
When in free state, the inside diameter of its inner hole is slightly smaller than
the outside diameter 4.9 of the screw 4. After the screw is inserted in the inner
‘hole, by resilence the inner hole embraces around the outer periphery of the |
cylinder of the screw 4 and results a certain amount of frictional force (there is
no keyway on the screw). The outside diameter of the inwardly expandable ring
126 is slightly smaller than the inside diameter of the inner hole of the up-and-
down sleeve 3A, the driving torque of the screw is transmitted thrdugh a
fransmitting pin 127 to the up-and-down sleeve 3A. The operating process is
the saine as fig.16-I1, but that the friction surface which can slide at overload is
directly undertaken by the friction surface lying between the outer

circumference of the screw 4 and the inner hole of the expandable ring. |
| This is the replasement sheet

2 4 DEC Wi

Date:

24



§EIfiocking cam profile can be elimnated, thus on designing, when . _
[err]=0[err] the wupper end arc 41.3 of the elongated groove hole 41.1 is
made to jwust contact with the pivot pin 46 of the engaged sem -nuts and the
position is present by stop bl ock. 6. The screw and-nut nechani sm
of claim1, characterized in that its "opening and cl-osing device" has a
structure of only one sem -nut -50, the "elastically engagi ng actuating '
el enent” is conpressi,on spring,49, the "rigid selflocking elenent” is an

up- and- down SFlg.e 15h] 1 ivnanhoviesload - seperaiingvdevice aofi the typoeof: axjally-
actlating device" is a radial camprofile face 50.1 provided on the outer

- peri pherdistribubed sgwidenpillao (onisteet bar) clts\wworking principle in as follows: On

D : : : '

the left end face of a sliding slce.ve 128 which encloses around the screw 4,
there are radial small holes, small 'comprossi'on springs 129 and guide pillar
130 (or steel ball) are fitted into the small holes, and engages with the resistant
small cone pits 3A. 12 which are provided on the right end face of the up-and-
down sleeve 3A. The operating 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 fig.17-1. The device
shown in fig.17-1I is the equivalent mechaniom of that shown in fig 17-1, the
axially arranged holes of guide pillar in fig. 17-I has been changed into radially

arrnaged holes in fig. 17-II where 3A.13 represents an axially resistant groove.

Summarizing the above, although the carrier related is a screw jack
which can quickly or slowly up or down, but the most essential nucleus of the
invention is a “F nut pair”. That mechanism has a wide variéty of applied
carrier. If the applied carrier is a sérew jack, then 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 18 is the
~ embodiment which uses the “F nut pair” as shown in fig 2, but the carrier is
changed from a screw jack to a bence vice. The method of retrofitting really is
very Simplé, it needs only change the connecting part between the respective
carrier and the “F nut pair”. e. g.athe pivot axle O; on the supporting seat 1A in
fig 2 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 s%nd the
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M-direction, the internal and external threads are in mesh, the sem -nut 50
has its internal threads 50.2 less than a half of the peri phery, a plain
hole 50.3 with dianeter greater than that of the screw 4, and a drop
portion of camprofile 50.1 on its outer periphery; the screw 4 passes

Pol o 50.S5TEYsy T Bl st forfastenines Whifethe st AiBends sty do connéetmdth
e Thenonalerbodyoba biathisee o S Unsatgad. Parihermods, it
51,1 on i6 possiblento derive neany ofher dewices Which may be used for other purposes,
e.g. fig. 19-1 is derived from fig.11-1 by changing pawl 10 into a guide key 70,

~ the speed-changing device 17 is omitted and adding a stop block 74.1 on the

left outer periphery of the up-and-down sleeve, adding a positioning block 71

on the supporting seat 72, aﬁd changing over the connecting manner between

the supporting seat and the carrier, while others remain the same as fig.2. T_hus

fig.19-I becomes a quick positioning device which employs the “F nut pair”.

The positioning device can be at least two methods of application: One of

which is to fix the supporting seat, let ihe screw move in axial d’irectioh at will,

oﬁce when it is positioned, rotate the screw 73 in M direction about one turn,

 the position can be locked soen. This can be used in a quick bench vice, it

needs only adding a drive screw at the rear end. of the screw to apply a

- clamping force; the other method is to fix the screw, in that case, the
supporting seat must rotate inversely in N direction about one turn, then it can

move at will, when it reaches the desired position, further rotates in M
direction about one turn, the supporting seat can be locked at a certain position

on the screw 73. This can be used in rigid stroke stop block where the axial

force is considerably large and the axial position are frequently required to

adjust.

As a summary, the applied filed i.e. the applied carrier of the “F nut pair”

| of the invéntion, 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 constitute new mechanism, all are
' This is the replasement sheet
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after :tthe screw 4 and the up-and-down sl eeve 51, cones to the upnost

posi tion, where it is inserted in a sliding fit between an upper top face
50.4 on the outer periphery of the sem -nut 50 and an upper bottom face
52.3 of the inner cavity of the supporting frame 52, thereby achieving
rigid self]ockjng; when _the screw 4 rotates in N direction, the up-and-down
sl eeve 3¥ithin the§aape of toemnvansionnlt: neads oplyt usingisome cammonanethods
pair conp(%ed by - the inner, side face 51.3 of the up-and-down plate and the
- cam pr otpichange the connestion with the@above appliedeecarries. 50 forces the

sem -nut 50 upward, thus to separate the internal and external threads 50.2
and 4.1, unitl the inner side face 51.3 of the up-and-down plate collides
with the lower plain 50.6 of the sem -nut 50; the above device has nmany
ways to carry an equivalent transformati on such as the corn profile can be
provided on the inner side face 51.3 of the up-and-down plate 51.1 of the
up- and- down sl eeve; again, the pivot axle Jerr] joined wth the carrier
(screw jack) can be transferred to the sem -nut.
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lad The screMFanthut mechani smof claims 1 and 2, characterized in that,
its "opening and cirosing device" has a speed changing device which can make -

the sc unction of being capable to advance or retract
ocver RN o Gk o' st o
ec struot use kS as follo (taéﬁ screw jack as exanple); there
nDunted on the supporting seat 13 a lo evice 17 which conprises an
inserting pin 17.5, a spring 17.4, a socket for inserting pin 17.3, a pin
axl e o o

1., A quickly movable e_lastically engaging screw-and-nut mechanism
(brief as ‘.‘I-" nut pait” in the following) .comprising screw, semi-nuts, supporting
seat, opening and closing device; there .provide orie or more semi-nuts

| unifonnly distributed around the cross-section of a screw which is supported |
bya snpporting seat; the semi-nuts are located between the supporting seat and
the up-and-down sleeve and are provided with an opening and closing means
which can automatically rise or drop; the up-and-down sleeve is provided with
an antishift means to prevent shift along the axial direction of the screw; the
supporting seat comprises supporting arm (one or two), supporting hole (one or
two correspondingly), supporting body (including means connected to the.
carrier such as pivot axle O,), up-and-down guide member which is fitted with
up-and-down sliding guideways of the semi-nuts, and position limiting
member; the screw passes through the supporting hole, the semi-nuts and the
up-and-down means (such as up-and-down sleeve, including axially antishift
means) in a movable fit; for two or more semi-nuts, they should be arranged
around the center 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, it is characterized in that,

the_ “mechanically program-controlled, outomatically opening and clesing

device for the semi-nuts” which is used to control the automatic and

- synchronous opening and closing motion of the semi-nuts comprises
“elastically engaging actuating element” (such as spring) acting on the semi-

nuts, “rigid selflocking actuatmg element” for ngldly selflocking the semi-nuts,
. This is the replasement sheet
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7.2 ) iy handl e 17.1, wherein the front end of the inserting” R
pf n Jmﬂlﬁml“ﬁlﬂﬂmb pintip 17.5 which is just alignad with the | ocking )
hole T1.5 ih the up-and-down sleeve 11, the eccentric handle 17.1 has its
short axis position and |ong axis position. 8. The screw and- nut

. ; d o4 . oL : hat i " ; q
Cr oot noatidy sibetafing difafing: QRLRA” (S5 A< chtf ool LB TneCafBism) for
. - i _ , ' Of. Te in.eith i ck
T ow spagidlfhasBerating, B8 seihiuls: soiil Sileinatic heamgand closmedlaricene -
. : i S h th 10 ] il q
30 (1) Rier amises, mecbasicaly pagram-contiolld cnction assigningAcuating
direction,. and the two sem-nuts 36, 37 are in engagenent with the screw 4,

meanwhi element: (sucl: ascap-and-dewn eslseve), tantomatieprsyrichrosiotisoroverioad
insert it into a positioning slot 33.1 of the positioning plate 33, such

that t hseperatiegidenice (such as pawl, spring hoop etc.) and upward stroke limiting

device, safeguard 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.

2. The screw-and-nut rhechanism of claim 1, characterized in thatz its
“mechanically prograch;ontrolled opening and closing device f"or the semi-
nuts” (brief as “opening and closing device” herein)' has the structure as
folldws: the screw 4 passes through the supporting hole 13.2 and the ihnér hole
11.1 of the up-and-down sleeve, and cooperates with_the semi-nuts and their
opening and closing device, the front and rear two outer side faces 7.1, 7.2, 8.1,
8.2 of the- two semi-nuts 7 and 8 are in movable fit with the inner side
guideway faces 13.4 and 13.5 of the supportiﬁg seat; and the left and right two
end faces 7.3, 8.3 and 7.8, 8.8 are in movable fit with the right end guideway
face 13.3 of the supporting seat and the left end guideway face 11.4 of the up-
and-down sleeve respectively; as to the seperating device of the semi-nuts, it
provides end face cam grooves 7.10 and 8.10 on the right end faces of the
semi-nuts 7 and 8, which engage respectively' with cam guide pins 16A and
16B on the left end face 1 1.'4 of the up-and-down sleeve 11 to form the end face
cam pair;, as to the ¢lastically engaging actuating element, it is the retractable
plate spring acting on the curved face 7.4 and 8.4 on the groove bottom of the
semi-nuts and rendering its slow and uniform cehtripedally retracting resilence
softly to the semi-nuts; as to the rigid selflocking actuating element, it is the
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Care mw wi thout seperation, this is the same as

conve // it can only work at slow speed, (2) when changing into

qui ck ”‘w{”mthi ng to-.dois tolift the handle 32 (apart fromthe .

posi ti oni ng ‘sl 8t reby the pawl 10 is rel eased, the paw past 31 1 can

ent er |n ke 4.2 0 rew, it re ui tor

screw 4 | V&éﬁmmghl ﬁéeﬁn tld &‘iﬁfi acfi Ei@ﬁ?!ﬁ

ot her 9. The scre nut nechani ms 1 and 6,

char actlel men fihesomi-nut Sralkes @entnpeaaf aﬁﬁ ﬁbengagm&@memnt iha

up- and-down. sl eeve 74 is connected to the screw 73 hy a_quide key 70, a

st op. bisoft landingsmanner undencthe effect of the plate spring 12 until reaehmg the
standard engaging depth which is specified by the thread shape, the cur-_ved |
face 7.7 of the uppef cam of the upper semi-nut 7 locates also at its loWe_st |
position, and.‘the internal curved profile 11.2 of the cam dn the up-and-down
sleeve 11 has just rotated to the position I, so it makes engagement rigidily
with the external curved cam profile 7.7 of the semi-nut, thus realizing the

selflocking.

3. The serew-and -nut mechanism of claim 1 and 2, characterized in that,
its “opening and closing device” has the structure as follows: the screw passes
through the supporting hole and the inner hole of the up-and-down sleeve, and
cooperates with the s.emi-nuts and their opening and _cl'osing device, the cam
guide pins 19 and 20 are mounted respectively on the _right side end face of the
semi-nuts 21 and 22, which are restrained to make up-and-down as well as
opening and closing movements in a frame shape up-and-down guideway (such
as that composed of four faces 23.1-23.4, or other shapes as dovetail, cylinder
etc.) of the supporting seat 23; the “elastically engaging actuating.element” of -
the two s_emi-ﬁuts is a spring hoop 24; the post-engagement “rigid selflocking
actuating element” are the internal curved faces 18.4 and 18.5 on the up-and-'
down sleeve 18 which hook up the cam guide pins 19, 20, the “seperating
aetuating element” is undertaken also by an up-and-down cam profile 18.1
provided on the same up-and-down sleeve 18, the cam profile 18.1 with its
minimum radius R; at 18.2 and maximum radius R, at 18.3 coeperates with the
cam guide pins 19, 20 to form cam pairs for making the rigid seperating motion

of the semi-nuts; as to the restraint of axial shift of the up-and-down sleeve 18‘,
This is the replacement s hee
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I%ft out o | t he up- and-d'oWn" sl eeve 74 and a positioning. block
74 is q ﬂml li ﬂ%lﬂti ng seat 72, said positioning neans has at | east
two net L on, one of which is to fix the supporting seat, |et
the screw nove in axial direction at will, once when it is p03|t|gne|d, ced
tate ' [ b L..006 1t , chew cagn.be e
Soon, i & BECSHuHshhd by PhTVidRg JMbes G 1 %hﬂ_z@ﬁﬁaéa&eaeﬁ e gfiam
L r 18NchOfethe screw to.a ¢l anpi.n orce. t her -
et hod EUIGE 1EY 1B0 2 fof SsRting aeR st e, Et-aias fagecd 8,6,k the famm S8y . -
in Ndirection about. one turn, then iif can nove at wll, en it reaches,

t he desﬂﬁ@angﬁﬁYorlt F@F‘tﬁl‘i’r ?«Qﬁmlﬁhﬁ’wbﬁrwulﬂmﬁbfﬁta@ o erE EMth
upporting seat can be | qcked at a certajn posjtion on the screw , IS
iaﬁpbe Gygal mcaﬁ im'maﬂé edgemoniachusing to the rightasiderend face 18.6 of the

considerably large and the axial position are frequently required to
adj ust . up-and-down cam 18 and securing to the supporting seat 23 (such as by

-welding or connecting with screw etc.).

4. The screw-and-nut mechanisrh of claim 1 or 3, characterized in that, .
its “opening and closing device” has the structure as follows: the cam guide
pins 19 and 20 are mounted respectively on the right side and face of the semi-
nuts 36 and 37, but the cylindrical length of the cam guide pins is somewhat
shorter than the thickness of the up-and-down sleeve 27, the semi-nuts 36 and
37 can make up-and—down sliding moVement in the guideways of supporting
seat- 30, the elastically angaging actuating elements are two Compression
springs 25, 26, acting on the end parts of the semi-nuts 36, 37 respectively, the
antishift means of the up-and-down sleeve is a closed dustproof housing wilich
is connected with the supporting seat 30 by screw 29 (or by welding), the post-
engagement “rigid selflocking elements” for the semi-nuts 36,37 are the
internal curved faces on the up-and-down sleeve 27 which hook up the cam
guide pins, the motion of the “seperating actuating device” for the semi-nuts is

also accomplished by an up-and-down cam profile provided on the same up-

and-down sleeve 27.

5. The screw-and-nut mechanism of claim 1 or 2, characterized in that,
- -the elastically engaging element of the semi-nuts 43,44 is a retractable plate
spring 48, the “seperating actuating device” is a link mechanism composed of

two link plates 41, 42, semi-nuts, up-and-down sleeve, and link pivot pins 46,
This is the replacement shéet
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47, there are two pivot pins 47 and 46 on the link plate 41, wherein 47 is
" provided on the up-and-down sleeve 45, 46'is pr_ovi'ded on the semi-nut 43, and
the pivot pin hole of the connecting rod plate 41 which matches with the pivot
pin 46 is an elongated groove hole 41.1; the dperating process is as follows:
when the upfand-down'sleeve 45 rotates with the pivotpin 47 in N direction, |
~-owing to the fact that the Tower end arc 41.2 of the elongated groove hole 41.1
. of the link plate 41 comes into contact with the pivot pin 46, which will bring
the semi-nut 43 move along the axis 43.1 to separate away, when the up-and-
down sleeve rotates in M direction, owing to the fact that there is a
coi'responding space in the upper part of the elongated groove hole 41.1 of the
link plate, so that the elastically engaging movement of the semi-nut 43 caused
- by the spring 48 and the rigid selflocking of the semi-nut 43 caused by the
- selflocking cam profile 45.1 both are not hindered; by utilizing ,thé principle of |
selflocking at dead angle, ‘i.e. the link 47 can b_e selflocked when the

transmitting angle o=0 °, the semi-nuts also can be selflocked and the
selflocking cam proﬁle can be eliminated, thus on designing, when a=0° , the

upper end arc 41.3 of the elongated groove hole 41.1 is made to just contact

with the pivot.pin 46 of the engaged semi-nuts and the position is present by
stop block.

6. The screw-and-nut mechanism of claim 1, characterized in that its
“opening and closing device” has a structure of only one semi-nut 50, the
“elastically'engaging actuating element” is a compression spring 49, the “rigid
selflocking element” is an up;and-down plate 51.1 on the up-and-dowh sleeve
51, and the “seperating actuating device” is a radial cam profile face 50.1
provided on ihe outer periphery of the semi-nut 50; when the screw rotates in

‘This is the replagement sheet
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.M direction, the intémal and external threads are in mesh the semi-nut SO has
its internal threads 50.2 less than a half of the periphery, a plain hole 50.3 with
dlameter greater than that of the screw 4, and a drop portion of cam proﬁle 50.1

- on its outer penphery, the screw 4 passes success1vely through left end hole

52.1 of the suppotting frame 52, plain hole 50.3 of the semi-nut, hole 51.2 of

- the up-and-down sleeve, and righ-t-'end hole 50.2 of the supporting frame; the

elasically engaging a_Ctuating' element for the semi-nut 50 is a cbmprestion

spring 49; when the internal and t_he external threads are brought in
engagement, the up-and-down plate 51.1 on the up-and-down sleeve 51 rotates
~ after the screw 4 and the up-and-down sleeve 51, comes to the upmost position,

| where it is inserted in a sliding fit betw_een- an upper top face 50.4 on the outer

periphery of the semi-nut 50 and an upper bottom face 52.3 of the inner cavify

of the supporting frame 52, thereby achi_eving rigid selflocking; when the screw

4 rotates in N direction, the up-and-down sleeve 51 is brought to rotate together

through the pawl 10, and the cam pair composed by the inner side face 51.3 of

the up-and-dgwn plate and the cam profile 50.1 on the outer periphery of the
semi-nut 50 forces the sémi-nut 50 upward, thus to separate the internal and
external threads 50.2 and 4.1, unitl the inner side face 51.3 of the up-and-down
plate collides with the lower plain 50.6 of the semi-nut 50; the above device
has many ways to carry an equivalent transformation such as the com profile
can be provided on the inner side face 51.3 of the up-and-down plate 51.1 of

._ the up-and-down sleeve, again, the pivot axle O; joined wth the carrier (screw

- jack) can be transferred to the semi-nut.

7. The screw-and-nut mechanism of claims 1 and 2, characterized in that,
its “opening and closing device” has a speed changing device which can make
the screw to have the function of being capable to advance or retract either in
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Quick or in slow speed, the structure is as follows (take screw jack as example); _

Gy

-

5]

there mounted on the supporting seat 13 a locking device 17 which comprises.
an insef;ing pin 17.5, é spring 17.4, a socket for inserting pin 17.3, a pm axle
17.2 and an eccentric handle 17.1, wherein the front end of the inserting pin 17
is an inserting pin tip 17.5, which is just alignad with the locking hole 11.5 in
the up-and-down sleeve 11, the eccentric handle 17.1 has its short axis position

and long axis position.

8. The screw-and-nut mechanism of claims 1 and 4, characterized in that,
its “opening and closing device” has a Speed changing device which can make
the screw to have the function of being capable to advance or retract in either
quick or slow speed, the structures is as follows, the inserting pin tip 17.5 of -
the speed changing device 17 has combined with the pawi 10 into a new pawl
rod 31, (1) when changing into slow speed, let the screw 4 rotate in M direction,

| and the two semi-nuts 36, 37 are in engagement with .the screw 4, meanwhile
rotate the eccentric handle 32 to the horizontal position and insert it into a
positioning slot 33.1 of the posiﬁoning plate 33, such that the two semi-nuts
are always forced into mesh without seperation, this is the same as
conventional nut, so it can only work at slow speed, (2) when changing into
quick speed, the only thing to do is to lift the handle 32 (apart from the
positioning slot), whereby the pawl 10 is released, the pawl past 31.1 can enter
into the keyway 4.2 of the screw, it requires only to rotate the screw 4 in N

direction, the two semi-nuts will soon be seperated from each other.

9. The screw-and-nut mechanism of claims 1 and 6, characterized in that,
it can be used as a “quick positioning means”, the up-and-down sleeve 74 is

connected to the screw 73 by a guide key 70, a stop block 74.1 is added on the
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- 1Iem outer penphery of the up-and-down sleeve 74 and a pos1tlon1ng block 71 1s |

- added on the supportlng Seat 72, sa1d positioning means has at least two__
_' -'methods of appllcatlon one of which is to fix the supportlng seat, let the screw
move in axial d1rect10n at w111 once when 1t is pos1t10ned rotate the screw 73 |
in M direction about one turn, the screw. can be locked soon thls can be used in | n
a qulck bench vice, but it needs add.mg a drive screw. at the_-rear end of the:
screw to apply clamping force; the other".method is to fix the screw 73‘,. the
supporting seat 72 must rotate inversely 1n N direction about one turn, then it

' can move at will, when it reaches the desired position, further rotates in M
direction about one turn, the supporting se_at can be locked at a'certain position
on the screw 73, this can be used in rigid stroke stop block where the axial

force is considerably large and the axial position are t‘requently required to
adjust. |
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