FOR LI FTING A TABLE The present i nvention rel at ed068 A3Rvi ce for -
|4 |ng a table. An exanple of a known device is shown in 5 Fi gure 5,
and incl'udes an expandi ble or stretchable assenbly 2 conprising pivotable
arnQT} each pivoted to one end‘af jafrane 1 and further arns 4 each having
aroller 41 slidable along a guide portion 11 of the frane 1. A table 5 is
nmounted on the stretchabl.e 10 assenbly 2. A hydraulic cylinder 61,
pivoted at its base end to the other end of the frame 1, has a piston rod
62 connectDEVICE tPORPLYPTANGeAaMABLE Wth the |ifting device described
above, the piston rod 62, when advanced or retracted, expands or 15
col IFapses the stretchable assenbly 2 to raise or Iomer the table 5. Wen
1 owering the table 5, the cylinder 61 slowy descends toward the franme 1
and a hori zont drhgopresentwdnwenrtdnmmehg:aswetq)u%tdﬁnvasw $2r Thus the
devi ce has the advantage that the distance between 20 the | owernost
position(ﬁi$¥%ﬁgaﬁl§aglénd.the floor is small. The force of the cylinder
61 required for,raising the table 5 will be discussed. As seen in Figure 6,
-2 - the-force F of the cylinder acting in the direction of

An example of a known device is shown in

5 Figure 5, and in;ludes an expandible or stretchable
assembly 2 comprising pivéﬁable arms 3 each pivoted
to one end of a frame 1 and further arms 4 each having
a roller 41 slidable along a gui&e portion 11 of the
framé 1. A table 5 is mounted on the séretchable

10 assembly 2. A hydraulic cylinder 61, pivoted at its
base end to the other end of the frame 1, has a

| piston rod 62 connected to the pivotable arms 3.

With the lifting device described above, the
piston rod 62, when advanced or retfacted, expands or
15 collapses the stretchable assembly 2 to raise or_lower
- the table 5: When lowering the table 5, the cylinder
61 slowly descends toward the frame 1 and a horizontal
position while retracting the piston rod 62. Thus the
device has the advantage that the distance between
. 20 the lowermost poéition of the table 5 and. the floor

is small.

The force of the cylinder 61 required for raising

the table 5 will be discussed. As seen in Figure 6,



advance of the piston rod 62 can be resolved into a force for turning the
piLvotabl e arns 3, nanely a conponent F1 acting in the direction of a
-t-&ngent- to'5  the circular path of novenent of the point 30 where the
p&sbon rod 62 is pi voted-ta the arns 3, and a force pushi-ng the pivotable :
ar.s’ 3 t owar d their base ends, . nanely a-canponent F2.  As the piston rod 62
appr oaches a position. paraIIeI tothe frame 1, a larger 10 proportion of
t.he oyllnder force F acts to push the plvotable arns 3 towards the base
end$, with the result that the force F of the cxllnder 61 i.s not used.
efkeg--fively fothe foreg ?h@prbetﬁﬁlénﬁﬁﬁsagt nﬁcéﬁr&hﬁgﬁ}rﬁﬁtépaepfto
‘obtain a sufficiept compopent force F 15 '

r tur glv table arns 3
upwardl y to rai s%dY?l'éc?a‘B etBebeﬁF?PsrPGV\égnﬁéP Ssgf" iv gné?ﬂ Ander 61
nmust be able to rce F mg i derabl y greater than the
conponent F1. Tﬁ?g ggfl Fying é?.yaygiagﬁs gE®S, %'a nglegd &y Ilnder
whi | 20 dal -t f ki i L to.th d 61
mist be boor at e RPEREPET o SE5I0E. LEnEhRaIRerEEBRng b FpRgeBt &.SLed
h hyd I d I
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pressure-resi st aphe N2gEohOrbl°65Y #2Ht6tEH kBIBheOhrls' 33501 Q ¢ he frame

and t he
4 o force pushing the pivotable arms 3 toward their base

'.-]. - ends, namely a component F,. &as the_piston rod 62
ﬂfc:?.: approaches a'position.parallel to the frame l,fa larger
10 proportion of'the-cylinder force F acts to push the |
o Ipivotable arms 3 towards the base ends,_with the result
that the force F of the cylinder'61 is not used. effec-'
.tively for turning the pivotable arms: 3. Accordingly
in order to obtain a-sufficient.componentiforce F, .
15. for-tﬁrniné'the“piyotable arms 3'opwardly*to raise the
|  table 5 from its lowermost position, the cylinder 61
mnst be able to supply a force F which is considerably
(D'_ | ” greater~than.the component F1. This invariably

necessitates the use of a: large cylinder, while a

.20 pedal-type pump 63 for feeding working oil to the cylinder' o

61 mnst be operated by a greater force.

rhe known lifting device is equipped with a
. hydraulic assembly 6 in which the above-mentioned'pump
63 and an oil tank 66_are fixedly nounted on the frmae
25 1 and are connected by pressure-resistant hoses to the

hydraulic cylinder 61 attached to the frame 1 and the



,;-35 pi vot abl e arms 3. Because of this ‘arrangenent, the di stance -between
';*ﬁh poi nt where the cylinder 61 is attached to the frame 1 and the point
where the cyllnder is pivoted to the arnms 3 varies wi t-h the size of the 5

- MZdble lifting.device, thus giving rise to the necessity .of ‘using hydraulic

- cylirnders of different sizes for different lifting devices. For the .

- manufacture of. various table |ifting devices, therefore, there is the need
to-.prepare hydraulic -assenblies of diffefent sizes 10 which can not be | e
standardi zed and are expensive. A cordlng to the present invention there is*"”

. provided a device for lifting a table conprising at |east one expandible \(/
~assenbly for supporting the..table, 15 - the at |east one expandi ble
assenbly including a first and a second arm whi ch are pi votably interconn:
ected to pivotabbeizswss3|i nkegauseacl thist azrangemegtpi theed to a frane
and extending in a substantially horizontal direction when.the at |east one
expandi bl dlance shetuesn i the npainbuwhetecthd evdandeard 64 Hysdr aulic.

‘assenbly conprising a cylinder for advancin re- tractin iston rod
“proj ect i ragtached kﬁﬂc@hﬁrﬁmﬁmetheaéﬁl#h@epogétnghﬁrgl&hﬁ Fii#& ‘the frane
. such that said piston.rod extends in a substantially 25 .verti cal o,
_;dlrectlcni&uﬂ#%ﬁ#%ﬂFﬁ%tﬁkﬁr%ﬁmﬁa3|ﬁgr#§§ with the size of the = = - 7

'-5_- table lifting device, thus giving rise to ‘the necessity
| of using'hydraulic-cylinders:of different sizesffor.,
diff'er_ent.. lifting_j devices. For the _mennfactnr_e- of .
various table lifting devices, therefcre;-there is the
need to prepare hydraulic assemblies of different sizes

' 710 _-which can not\be standardized.and are expensive.

According tosthe present:inventicn.theretis.
.nrovided'a device'fcr lifting a table comprising at
least one expandibie_assenbly fcr_suppcrting-theftable,'-

15 the at least one expandible assembly includingﬁa -
'first.and a secondferm.which are pivotably.interconn-ﬁ
ected.tovform a scissors 1inkage} said.first-arm being

~ pivoted to a frame and extending in a substantially
horizontaI-direction when the at least one expandible

20 assembly is in a-loweredﬂcondition, and a hydraulic .

.iassembly comprising a cylinder for advancing or_re- ' -
_tracting a piston rod nrojecting from the cylinder,

the cylinder being rigidly fixed to the frame such -

that said piston rod extends in a substantially |

25 vertical direction and said piston rod having its -

.




"a Ilnk el enent, ong region of the link el-ement bei ng pivotably connected td
the ‘projecting end of the piston rod and another region-.5 of the link
-elapent . bei ng pi votably connected to the | ower portion of the first arm
__The present. invention will now be descrjbed further by way of . exanple wth
T rence to the .10. accaonpanying draw ngs, in which: Fig. 1 is'a front
V|@gfshomnng a first lifting device erbpdying this. invention; 15 =
Fig--2is a viewin section, taken along the line Il-I1 in Fig. 1; Filg. 3 is
a front view showi ng a hydraullc assenbly of the lifting device as
installed in place; 20 Fig.. 4 is a front view show ng anot her enbodi nent
of “lifting devi cqgrojeckimg end iconndctad o eav Lower npontitonvefit theal

devi ce; and Fig.. 6 is a diagram of the same to illustrate the force of a
hydraul ic cyI i ndefixet ramo|he wantef a link element, one region of the

-4 projecting end connected to a | ower portion of the first armby way of @

-

link element being pivotably connected to the o
_-progecting end of the piston rod and another region _
5 'fof the link element being pivotably ‘connected to the »

jlower portion o£ the first arm.

' The present. invention will now be described
further by way of example with reference to the

10, accompanying drawings,. in which:

Fig. 1 is a front'view showing a first lifting
. device embodying this invention, |

15 Fig. 2 is a view in section taken along the line
II-II in F:Lg. 1, - |

Fig. 3 is a front:vieWsshowing a hydraulic
assembly'og the lifting;device.as-inStalled'in-place;3_
20 . _ ._. : l o

Fig. 4\is-a front:viewushowing'another"embodiment

of lifting device;



A fedhbbnents.-vvth reference to Figs. 1 to 3, a lifting device includes a
wq ctangul ar frame 1 nmade from channel nenbers. Longitudinal channe

O each other as seen in Fig. 2 %to provide guide portions 11, 11 in which

.- rollers 41, 41 on the shiftable arnms 4, 4 to.be described later fit. The

- frame 1 is provided at its four corneTs with front- -wheels 14 and rear

- wheels 10. An upwardly 15 extendi ng handl e bar 15 is renovabl y attached
'to a support pl afdasl Taisyanfrond véew shawingoa conveEmtionak 1 has a
rear wall 16 formed with inwardly proj.ecting brackets 17, 17 close to its
~ opposi ¢aviaes. and pair of arnms 3, 3 pivotally novable 20 in a vertical
pl ane are pivoted at their |ower ends to the brackets. Each of shiftable <
arms 4, 4 havingFFﬁb s | 2rglaggem R gikeisame derdllustyatr ersects at

'Lts md ion the, mdportion of the correspondlngyone of 25 the arns 3,

~ Th %r rge pd 2 hvdramhiet 63 ligdemha@s resolbyed Amiot 21 at the

: | ersection. The rollers 41, 41 on the |ower ends of the shiftable arns
4. a?%mpﬁpﬁﬁﬁﬁy fitted in-the guide portions 11, 11 at

Wlth reference to Flgs. 1 to 3, a llftlng
.“'dev1ce 1ncludes a rectangular frame 1 made from channel
'-'“members.- Longltudlnal channel members 12, 12 are
“-opposed to each other W1th thelr channel portlons faclng -
: lOl' each other as seen in Fig. 2 to provide guide portions
11, 11 in which rollers 41, 41 on the shiftable arms
lfl'4, 4. to be descrlbed later fit.

: . The frame 1 is prov1ded at: 1ts four corners
| .wrth frdnt wheels l4 and rear wheels 10. An upwardly
15  extending handle bar.lﬁ.is_removably attached to a
S _support plate 13 carrying the rear wheels 10, 10.

The fraﬁeﬂl has a rear well 16 formed with
1nmardly pro jecting brackets 17, 17 close to its
| oppos1te ends. A palr of arms 3, 3 pivotally movable
.f_20':'1n a vertlcal plane are p1voted at their- lower ends to
: Jﬁjr_the brackets. o |
Each of shlftable arms 4, 4 having the same
length as the pivotable arms 3, 3 intersects at its
midportion the:midportion of the corresponding eﬁe of

25 the.arms 3, 3. The arms 3 and 4 are comnected together

mbers 12, 12 are opposed to eacl? other with their channel portions faC|ng N



opposite'sides of the.frame 1 respectively. The 5 resul ting arrangenent
-serves as a strétachabl e assenbly 2 which is vertically expandable or
coIIapS|bIe A table. 5 mounted on the stgetchable assenbly 2 is
' tangul ar and apprOX|nater identical wih the frame 1 in width and
Iength The table 5 has 10 at its rear end side portions downwardly
projecting brackets 51, 51.to which the shiftable arms 4, 4 are pivoted at
thg;upper ends thereof. The table 5 bears on.rollers 31, 31 nmounted on the
upper ends of bjeappiobsbld atihd ihidPsection. The rdIPOFE HLHCR132
dowatar dl 'y extends from each of the pivotable arms 3, 3 approxinmately .
m dway betweeronhthei Yowe?]l endd ofe {ivesh efitabllet Bemy m 3 psasgen in Fig.
3. A hydraulic assenbly 6 fixedly mounted on the frane 1 and positioned
close to its resllably £6t2ed iins tiruphetdé opbieiswepa, IQIL]BC@S 32. The
hydraul i c assenbly 6 conprises a cylinder 61, a hydraullc punp 63 and an
oil tank 66 dicppssiltensiadbasefpttatee firaamel bssespbe¢umd1yzilﬂhé The
cylinder 61 has a piston rod 62 vertically projectable fromand 25 :
retract able i esulisingl antengaments dexnes-asi ghsityetachabdered with a

case 65. The oil tank 66 is provided between and defined by the inner _
;surface-of_th@qgﬁmbkﬁ 2 whlch is vertically expandable or collap51ble.

e o A table 5 mounted on the stretchable
| assgmbly 2 is rectapgular-and approx1mately identical
with thé frame.l iﬁ;width'andnleﬁgtha'-The'fable 5 has
10 at 1ts rear end side portions downwardly projecting |
brackets 51, 51 to whlch the ‘shiftable arms. 4, 4 are
:plvoted at the upper ends thereof. . The table 5 bears
on. rollers 31, 31 mounted on the upper ends of the
pivotable arms. 3, 3.5
'_ 15 | - A suppoft piece 32 downwardly extends from
each of the plvotable arms 3, 3 approximately midway
between the plvot 21 and the lower end of the arm 3 as
seen in PFig. 3. A.hydraulic assembly 6 fixedly mounted
on the frame 1 and positioned éloée'to its rear wall 16 _
20 is coupled to the support pieces 32. |
| The hydraullc assembly 6 comprises a cylinder
61, a hydraulic pump 63 and an 0il tank 66 disposed on
o~ . | a yase'plate-7.and assembled 1ntq_a.un1t.- The cylinder
61 has a piston rod 62 vertically projectable from and

25 retractable into the cylinder and is liquid-tigh$ly



~an

_ the cylinder 61. Lateral bars 18, 18 attached to a rear bottom portion
}Qf,the frame 1 fixedly support 5 an upper portion of the case.65

t her ebet ween. The cylinder 61, the case 65 and hydraulic punp 63 are
{xedly arranged on the base plate*7 which is internally forned with oi
channels 71, 72. The oil tank 66 is. in comunication with the 10 punp 63
via the oil channel 72 which is provided with a check. wvalve (not shown.)
for permtting the passage of oil only fromthe tank 66 to the. pump 63. -Qf;
The cykpveaed withmantaaeebdSw t ThehaibubanBls6hdeugrowidedi | channel 71
provided with a check valve (not shown) for 15 permtting the flow of oiNu/
only fbetmeien and &sfinedhbycithiendomen susfsnewnfi e gase 6hd 3, the
piston rod 62 is fixed at_its_forward end to a |ateral rod 81 with a pair.,
of |inrgdgihegzyRinden 63.oppsdieralekarafl8nel8oattashest to The | ower |
ends of the |links 82, 82 are pivoted as at 83 to.the support pieces 32 of

the pi foFEBIe PAom pPartion, afi ddey frame oLsEiBPILY. supROTfunp 63 is

cogpled to a pedal 60 and_a glunger G%SMhich i s, biased upward by a spring

687 WheR PRPeR RAFtien 0f FhecEasss 65 derehetHeepedal 60 against the

action of the s oo B85 RIS YRGS bs' BabP B RURATS T 0ve 1o the

| pump 63 are fixedlyjarfanged'on the“basefplate'7'whi¢ha --

is internally formed with 0il channels 71, T72.
. The oil tank 66 is in communication with the
 Hi0.' pump 63 via.the-dil'chann91;72 which is provided with a
| _check.valve-(pqt shbwﬁ).fOr_permitfing_the-pa#sagg of
0il on;'y- from the tank 66 0. the pump 63. The cylinder
.61 cbmmu#ié##gg{W;#hfthefﬁumﬁ163“through.thé.oil_ |
| _chaﬁnél 7i pfovidédiwi%h*é-Chéckivalve:(not shoﬁn):for
'15_:.permitting the flow of o0il only from the pump 63 to the
¢ylinder 61. | |
As shown in Figs. 2 and 3, the piston rod 62
is fixed at its forward end to a lateral rod 81 with |
| a pair of links 82, 82 pivoted to opposite ends of the
20 rod 81; ‘The lower ends of the 1inks 82, 82 are pivoted
as'at_83 to.théaSupport pieces 32 of'therpivotaﬁle armé
© 3, 3 to provide a link assembly 8. The pump 63 is
coupled to a pedal 60 and a plugger 64 which is biased -
up&arﬁ by 2 spring 68; When the plunger 64 is forced
25 -.down by the pedal 60 againét the action of'the épring



cykinder- 61 and rai ses the piston rod 62, turning the pivotable arns 3 ,'
upwar d about the pivoted points 33. The base plate 7 has another oil -
. channel 73 5 for holding the cylinder 68 in comunication with the oil
tapk 66 by way of a valve (not- shown), whicch i's openable by a | owering
pedal 74 disposed to the rear of the base plate 7 to return the oil from
the cylinder 61 to the oil ;tank 66 and | ower .the piston rod 62, 10 _
whgreby the pivotable arms 3, 3 can be turned downward. The pivots 83 are
soarranged thé8, wike wbekAng @il dth 6Bhé Spimapi 63 Elpwsmivit@nthé ower nost
positions during the above operation,. the positions of the pivots 83 are
on the sane vetylinmderi 62 aadshmiseld the npfsyon3radd 62, tymaingythed -
downwardly away froma horizontal line 19 through the | ower end pivoted
poi nts .33 of Pheobahiel3argshy wmpwaxdreabostatbe. pivettesblm Ints BBited by
operating the pedal. 60 of the hydraulic assenbly 6 and thereby
progressively 20 raisi Bhet bess qtlate ol sa2soanohbeayloiddeshsine ThE3
pivotable arnms_3, 3 coupled to the piston rod 62 by the |ink assenbly 8 are
upwar dl y tur ndiPmbiding thee cyddndeaniel poi aompynieatian (withhtheabl e
arns 4, 4 pivoted to the arns 3, 3 midway thereof are 2% shifted with the
l'oner end rol 1&ks Uamk486,8y| Ay &forly valee (not shown), which is. .
'”;}'_. openable by a lowering pedal 74 disposed to the rear
| of the base plate T to return the 6il‘from the cylinder
61 to the oil tank 66 and lower the piston rod 62,
10. whereby the pivotable arms 3, 3 can be turned downward.
| ' The pivots 83 are so arranged that when the
.:'.pistOn,rbd3623is i#fit§3uppermdst;and.lowermOSt
positions during ﬁhé above operationg'the pritions_df_j_
the pivots 83 are on the same vertical line 84 shown .
15  in PFig. 3 and are upwardly and downwardly away from a
‘horizontal line 19 through{the-lower-end:pivbted'poipts:'
33 of the arms 3, 3 by the same distance. . -
' The table 5 is lifted by operating the pedal
60 of the hydraulic,assembly 6 and theréby progressively
20 raising the piston rod 62 of the cyiinder.6l.
The=inotable arms 3, 3 cqupled to the piston
rod 62 by the link assembly 8 are upwardly turned about
e _ the base end pivoted point 33 so that the shiftable
| arms 4, 4 pivoted to the arms 3, 3 midway thereof are

25 shifted with the lower end rollers 41, 41 rolling along



A e gui de portions 11, 11 of t he frame 1 thus expandi ng the stretchable
issenbly 2 upward to I|ft the table 5 on the assenbly 2. Wen the =

\__Mydraulic assenbly 6 is operated-with the table 5 positioned in its |ower-

..5 . .nost _position, the plston rod962 pushes up the pivotable arnms 3 in an

'apprOX|nater hori zontal posi tion- agalnst t he downward conponent of the

| oad acting on the arns 3.. Consequently the pushing force of the piston 62

-~ can be used effectively. ThIS permts the use of a snall 10 cylinder, .\;J

, while {;ﬁg %@%Jﬁlcfﬁ‘édlﬂ?n ﬂeof’oﬂib”@:@g{) t:p t ylinder 61 is - S

operable wth ease. As seen Fig. 3 wnvar orce P3 acting on the.}

pi vot agkpanBing thd) d¥rdfeRante b.@h@m%lyCQrWd [1% rilfﬁcihég in a

tangent direction to turn the-15 pi vot able arns downward and a -

- conponéableesr brpuHe HsddiEbIy 2.3 WRERA dh@hhmm%@éeﬁmyams 3. Wth
t he upward turn of the arnms 3, the proportion of the conponent pushing the
arns 36t gwaovgperateid wiade thelstableeds go savd o amicits ylewsisi ng the
conponent needed. 20 for turning the arms 3 to render the punp 63
op®rabhestr posdtdiors ythergieton! yodF6et beishiese wp Milre tibvetable- 83 for

. connecting the pivotable arnse 3 to the link assenbly 8 are set ‘to position-

on theannae3vdutumMapprufoaﬁbkm hbriponmaa.&bsﬂtidﬁ!againstts upper nost

' and | ower most positions, . :

the downward component of the load acting on the arms 3, s

consequently the~push1ng*forcg_of the piston 62" can be
_ _used effectively. This'permits the'use'of-a-small '
_'10 cylinder, while the pump 63 for feeding the working oil
to the cyllnder 61 is. operable with ease.
| | As seen in Fig. 3, ‘the  downward force F3
~ acting on the pivotable arms 3 can be resolved into a
= : component fs.actingfin a tangent'direction-to turn.the
" 15 pivotable arms 3 downward and a component F4 puahing the
| - arms 3 toward the base ends of the arms 3. With the
_ upward turn of the arms 3, the proportion of the _
component'pushing_the arms 3 towards their base ends
increases and consequehkly reducing the component needed.
f*”;ao for turning the arms 3 to render the pump 63 operable
- progreesively more easily.

Furthermore since the pivots 83 for connebting-'
fhe_pivbtabie.arms 3 to the.link assembly 8 are-set.to
position on the same vertical line 84 when the piston

25 'fod 62 is in its_uppermdst and lowermost positions,




this, mnlmzes the range of swing of the |ipks#®2 which shift about the
Iate-ral rod 81 of the link assenbly 8 with the circular arc notion of the
pi vofs .83.. Consequently -the upward force- df the. pi stonh rod. 5. 62 can be

'*eff ectlvely convetted-to a.force for turm,@g the pivotable arns 3,. whlle

sthe -for.ce- -aetd age to~late4=al|y ferr] --theipiston-rod 62 can be mmmzed
:-.-'(hé table 5 is I owered by forcing down thé | ower.ing pedal 74 of the

: {‘W%aul C . assenbl y 6 and 10 thereby returning the oil fromthe cylinder _. '.g,'_'

S eltter the oil tank 66 to | ower the piston rod 62 and dovvnvvardly collapse

- the_st ret-chabl &hd@sm:;mmesrhﬂleyrgnaaoﬁlsvﬂnsweﬂq@eamimé:%sgenbl y 6%y
be. slightly inclined forward or rearward rel ative 15 'to the frame' | st as
to.position t hEoded shiddy aowt thentatingrdsradt Bl 9€ dhes Binken starting
tifting the table anq_ %ﬁqve an increased raising force. f|g 4 shows

anot her enbodi ﬁ'ﬁﬁtem@f ¥ h%nﬂi%nc?-ﬁc%%'harﬁemeﬁﬁ@n &fdsths pivots

pi votabl e 20 %and theg{u g}hbl e arm4 _of* the stretchabl e assenbly 2
are pivoted t o8 ® ouPuBRd fREcesof Fhg rﬂ’é‘r“‘s‘%’ét?% each
.other at tpeir por ons, . The, a ar.e ,pi voted to gach oth at
‘the inter- sec§ L‘lﬁcﬁﬁ%‘e"%@?fﬁt%ﬂ%ﬁ??@&@ﬁb@y ST Ce 1| ng5 i's

| npanred an the SS€T%€Q&§1§”E¥£§“3?e ﬁgige%he force actlng to laterally
igé;'f. t_”!; deviata:: the. piston rod 62 can be minimiged.
'ftalll'   ' The table 5 is ‘lowered by forcing down the )
ﬂ:}_- . lowering pedal 74 of the hydraulic assemhly 6 and )
'  '10 .thereby returning the oil from the cyllnder 61 %o the
: 0il %ank 66 to lower the piston rod 62 and downwardly
o 'collapae the: atretchable assembly 2.
' | ": The- cylinder 61 of the hydraulic assembly 6
: may be slightly inclined forward or rearward relative 
.15_ %o the freme 1 so as to position:the-piston rod 62.at
right angles with the arms 3 when starting 1ifting.thé
table and fo gire,aa-increased raising forée.
Pig. 4 shows another embodiment of the
invention in ﬁhich.the-hpper aAds-of the pivotable
| 20 arm 3 and the shiftsble arm 4 of the stretchable .
-6; o . -__assembly'2uare~pivoted*to'the.baaéaendsfof:paatograph
arms 23, 22 intersecting each otheraat their midporfions.
The arms 22, 23 are pivoted to each other at the inter-
aeétion.to provide a stretchable assembly 25. A table

25 5 is mounted on the assembly 25 and can be raised by



$tfoke of the sanme cylinder as abeve %o an upper most. position which is
ut twice as high as that of the table 5 on the single stretchable * o
Nafsenbly 2. -The frame 1 of the device has a post 9 extending 5 fromone
. end thereof and having an .upper portion bent toward a position above the s
- table 5. The forward end:of t#® post 9 has an engagi ng nmenber 91, such as
- a.fiagnet., hook or the like, for suspendi ng a wor kpi.ece’ 92 placed on the |
-;ftable 5. 10: - The engagi ng menber 91 is used, for exanple, for . ONdL
‘.-assenbling two workpi eces 92 and 93, such as a nale die and a female die in,
" combi nat aBostroker qﬂwatéiqom%@yldﬂ@%ra@@@@ezm sap| RRETBASEhe tabl e 5\/
rai-sed and suspended fromthe engagi ng nenber The table 5 is 15 t hen
| over ed. posi&ion shigdy WS @@%%@-Q%eﬁ%dﬁ@ 3% kAt pftBRetable 5,  ~
"raised and fitted to_the suspended morkplece 92 from bel ow. The hydraulic
assenbl ytebdemsr cRedhe Bingle stretohable ) 38sembdY 64 and hydraulic tank 66
-arranged on a 20 base plate 7 and assenbled into a unit, which is fixedly
-mounted on the frame 1 with its piston rod 62 adapted to push up the arns 3

it 6 1s ournm S o R e adEice e e meSE ceRetAuE e 7 s

'»ngr_ from: one end thereof and having an: upper portion bent

~

~ toward a position above: the table 5. The forward end o C3
of the post 9 has an engaging member 91, such as a |
magnet, hook or the like, for suspending a wcrkpiece

92 placed on the.table_s.

’f'io;* 7. ' The-engaging member;91.1s'used,_for-examp1e; for
aseembling.two workpieces 92 and 93, suehuaswa male die
and a female die in combination. For5this purpose,:'

.-one-workpiece‘92,is-plaeed on the:table 5, raised and o
suspended frem the engaging member 91.  The table 5 is
15  then lowered. ‘The other workpieée=93.ie_thereafter
placed on the table 5, raised and{fitted_to the snspended

workpiece 92 from below.

Theihydrnulic;aesembly.s comprises a cylinden 61, | Y
hydraulic-pnmp 53 and hydraulic tank 66 arranged on a
20 base plate 7 and assembled into a nnit, which is fixedly
_mpunted on thefframe 1 with its piston rod 62 adapted
to push up the arme_3 on the-pivoted side appnoximately'
vertically. Accordingly the hydraulic unit 6 is

mountable: in place irrespective of the size of the frame



1, nanery of t he size of the table lifting geviece. For this reason, there
i.s.no need to use a hydraulic punp and cylinder of particul ar size for each
“of ~tabl e I'ifting devices provided in several different sizes. 5 - Thus
- ndardlzed hydraulic units are usahle for such. lifting devices of
é&ﬁ&lng sizes. The piston rod 62.o0f the.GRitary hydraul ic assemhly. 6 fixed
the frame 1.is adapted to project or retract fromthe cylinder « =« °

&

éu@§tant|ally vertically to cause. 10 the force of the piston rod to act:'

. effectively on: the pivotable arnms 3 to turn the arns This makes it.
pssgible to use a sn%?meéyl9ﬁdﬁheaﬁaz¢eﬁ§eF§etﬁébéﬁnéifﬁénﬁagﬁﬁﬁcéperabIe
for feeding the working oil to the cylinder. 15 Because hydraulic

‘units of the sane standardized size are usable for table lifting devices

whi ch differ i erall .sj the devi i t d |
And-can be. manuf act ur oo% AL EBRSERs | EReRRcRS, AR BESRCES, o) 5, PR

Table 5 can be SURHBRGEN SHbUPERT| O  PRRFERBLBRoER SRENBErPORE THRIS
o esent Gevie {VEPLAY' 44icES EROVARRS IS HOCERAT R ARRAN Hhaell®

.present devi ce there
= s 5 . Thus ‘'standardized hydraulic units are usable- for such.

fﬁ' §' - S lifting devices of varying sizes.

The piston rod 62 of the unitary hydraulic assembly .

6 fixed to the”frame'j is adapted to project or retract =

from the cylinder-substantially vertical1y tb'causéa
: 101 the=fo:de:dftthe-piston.fodsto:act.effectively.on.the;'
- pivbtabié.armé 3 to turn the a:msf3,'3This makes it
.possible~to use a Sméll,cjiindér-andﬁféndens:the*pump;
63 easily-operable-for'fee@ing the working oil to the
cylinder;- | | | |

15 Becauserhydraulic-units.of the same standardized
 size are usable’ for table lifting devices which differ
in overall;size; the devices are suited to mass '

production and can be manufactured at reduced costs.

When the device is provided with a post 9
20 equipped with an engaging member 91, a workpiece 92 on
-the table 5 can be suspended temporariiy from the
engaging member 91. The. device is then convenient'for.
assembling two workpieces 92 and 93. The present  o

device_thé:efore has various advantages.



IV 1. A device for lifting a table.coqprising at | east one expandlble

'a /segbl y for supporting the table, the at |east one expandibl e assenbly }
"Theluding a first and a-second arm which arﬁlmﬂﬂmmn ”mconn- . Y
ected to forma scissors Ilnkqge, said firs [] ted to a- frane s

and extending in a substantiially horizontal i r'ectyi o when*the at |east one
expandi bl e assenbly is in.a | owered condition, and a hydraul i ¢ assenbly -
. conprising a cylinder for advanC|ng or re- 10 tracting a piston rod -
 projectinggfar A he cylinder, the cyllnder being rigidly fixed to the frane-
such t hat sal pi ston rod. extends in a substantially vertical direction and,i
"said piston rod having its projecting end connected to a | ower portion - of '
the 15 first armby way of a-link elenent, one region of the link el ement
bei ng pi vot abl y1 conedeatided Sde. LI Eimeta ngaleld GbmphEsphgt &8 rod and
anot her region of the link el ement being pivotably connected to the | ower
portion ofidast fonestexpandiXfl € assemisly cBonssupporeingntheatable ,wherein
t he hydraulic assenbly further conprises an oil tank and a.punp for feeding
wor ki.ng oithef raimlieastoidne astpamdibike cyssenizly imcdlufingia the hydraulic

_assenbly s ...25 nounted on.a base plate which is fixed to the frane..
CLL -first and a second arm which are pivotably interconn-

.5 ected to form a scissors linkage, said- first arm being o ;
| pivoted to a frame and extending in a substantially :
horizontal direction when.the et least one expandible
“,assembly is in a loweredfoondition, and a hydraulic
assembly oomprislng:alcylinder'for advancingmor re~
.T': 10“*gtraotingra-piston-rod projecting"from'the~cylinder,
L .the_cylinder.being'rigldly f£ixed to the frame such
that said piston rod extends in a substantially
:vertical.directiontend said.piston rod having-its
projecting end connected to a lower portion,of the
158 flrst arm.by waylof a link.element, one region of the:
link element being.pivotably:connected to the |
_projecting-end of the piston rod.and'another region
of the link element being pivotably connected to the
. lower portion of the first arm.

20

,\‘( -. €

2. A device as claimed in claim 1, wherein the
hydraulic assembly further comprises an oil tank and
a pump for feeding working oil from the'oil tank to
the cylinder, and wherein the hydraulic assembly is

}”25 mounted on. a base plate which is fixed to the frame.

-




14 3, - A device as clained in claim 2, wherei

surrounded
y. &:case, and the oil tank is f or:med betmeen t e case.
.-__-.__-'dew ce as clai med Ji'n.any ‘one of clainms 5 Emn "m wa table
ported on the at ‘| east .one’ expandlble assenbly an f.rame has

post. equi pped mnth an’ engagi ng nmenber 1§or detachably suspendlng a
(mDTkplece pl aced on the table. S. A device for lifting a table, - -
§§’§tant|ally 10 .. as herein described with reference to Figures 1 to 3, op_ o
Flgure 4" “of the acconpanylng drawi ngs. The text of the specification has .
béey reproduced by phdtocopydeyiteeasppladimets inr ciadal 2ty whereint thel t may '
contain a few anendnents which are difficult to read. The original"

typescri pt- cont atylhgdeneis aurndunded bxyabeassspenﬂe&henoﬂﬂetpmtwnses of
‘the Patent ijlce

formed between the cylinder and the case.

4. A device as claimed in any one of claims

e

5 1 to 3, including a table supported on the at least one:.

iy

expandible assembly and wherein the frame has a post

equipped with an engaging member for detachably suspending
- a workpiece.placed on the table. .

- A device for lifting a table, substantially
7',10a. as herein described with reference to Figures 1 to 3,-

'-”or'Figurer4, of the*eccompanying_drawings,-

- o s - o B e et m—vem it omm = e ———————— - P r———

The text o.f the specificaﬁon has been reprod.uced by photocopying the applicants original
typescript. It may contain a few amendmeéents which are difficult to read. The original .
typescript conteim.ng these emendments may be inspected on.the premises of the Patent Offics
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