-1 - "LOADI NG BALANCER' Background of the invention The present invention
relates to a gravity-free type Ioadiq P3ARerLequi pped with a

j unp-preventing nmechanism i.e., a mechanismfor preventing a running bl ock
“having”a | oad, e.g., a heavy article, attached thereto from junping up when
the load is detached fromthe running b#ocg, particularly, to a
gravity-free type | oadi ng bal ancer which permts snoothly noving with
safety and without fail a heavy article or the like in a good bal ance to a
predeterm ned position with a small human force in a factory or warehouse,
sai d | oadi ng bal ancer bei ng equipdLeliNGt BaBakeBR Preventi ng mechani smso as
to noderate a sharp inpact applied to the |oadi ng bal ancer when the heavy
article is detached from t hgad huxgd bd Ockhe Japesgseobt i | ity Model

Di scl osure (Kokai) No. 56- di scToses a Toadi ng bal ancer equi pped with
a j unp-preventing Teshsresent Theventopr eybatésngtoes hghraseityaéraded in the
| oadi ng bal ancer disclosed in this prior art conprises an equilibrium

devi ce of a parpe | Badirgriedlancer vequipped heitlua | jimpupreeentingncl udes
upper and. | ower horizontal arns whose proxinmal ends are pivoted to a

swi ngabl e ‘'sugiRsthamismort i@n, armechanism for preventing a running

block haﬁing a load, e.g., a heavy article, attached
thereto from jumping up when the load is detached from
the running block, particularly, to a gravity-free type
loading balancer which permits smoothly moving with
safety and without fail a heavy article or the like in
a good balance to a predetermined position with a
small human force in a factory or warehouse, said
loading balancer being equipped with a jump-prgyenting
mechanism so as to moderate a sharp impact applied to
the loading balancer when the heavy article is detached
from the running block.

Japanese Utility Model Disclosure (Kokai) No. 56-
6900 discloses a loading balancer equipped with a
jump-preventing mechanism. The jump-preventing
mechanism included in the loading balancer disclosed in
this prior art comprises an eqﬁilibrium device of a
parallelogrammatic structufe. The equilibrium device
includes upper and lower horizontal arms- whose proximal
ends are pivoted to a swingable supporting portion, and
a vertical arm pivoted to the distal ends of these
horizontal arms. The weight of a load supported by the

vertical arm is detected so as to permit the load to be



a vertical armpivoted to the distal ends of these horizontal arms. The
wei ght of a | oad supported by the vertical armis detected so as to permt
the load to be -2- nmoved to a predeterm ned position. The | oading

bal ancer al so conprises a cylinder nounted to the sw ngabl e supporting
portion, a hollow rod coupled with a pistan arranged within the cylinder,
and a solid rod inserted into the hollow rod and having the proxinml end
fixed to a 1ower portion of the cylinder. A fluid control device including
a bubble plate and a valve flange is nmounted to the distal end portion of

the solid rothovEie toulablpradieticamided pdssi thifcav) derhenvi Idadimg | holes, is
nmounted to the tip of the solid rod. On the other hand, the valve flange

serves to opédalancen sd sicheanmpatilsdwolae oyiladeiem nduntmd e theate, is urged
by a spring in a direction of opening the small holes, and is coupled with

the solid rogwingableatsuppording pprtdegy & hdldowminod fdoumled withi t ed.
I't should be noted that a fluid chanber partitioned into upper and_ | ower
sections by Bh@iptend azagngsd gdhnhda ithe ewdandgnhiand e slidwaedd.

inserted into the hollow rod and having the proximal
end fixed to a ldwer portion of the cylinder. A fluid
control device including a bubble plate and a valve
flange is mounted tb the distal end portion of the
solid rod. The bubble plate, which is provided with
small holes, is mounted to the tip of the solid rod.
On the other hand, the valve flange serves to open or
close the small holes made in the bubble plate, is
urged by a spring in a direction of opening the small
holes, and is coupled with the solid rod such that the
sliding range of the valve flange is limited. It
should be noted that a fluid chamber partitioned into
upper and lower sectioné by the fluid control device is
formed within the hollow rod. -

The jump-preventing mechanism of the construction
described above serves to prevent the vertical arm from
jumpihg up when the .load supported by the vertical arm
is detached from the vertical arm.

To reiterate, the jump-preventing dgvice disclosed
in the prior art quoted ébove is constructed such that
a hollow rod is coupled with the pistbn arranged within
a cylinder. 1In this prior art, flow of the fluid

within the hollow rod is limited so as to prevent



The j unp-preventing mechani smof the construction described above serves to
prevent the-vertical armfrom junping up when the | oad supported by the
vertical armis detached fromthe vertical arm To reiterate, the

j unp-preventing device disclosed in the prior art quoted above is
constructed such that a hollow rod is cpupled with the piston arranged
within a cylinder. In this prior art, flow of the fluid within the holl ow
rod is limted so as-to prevent -3- the piston from bei ng noved rapidly.
Clearly, the construction of the junp-preventing nechanismitself is

render ed conpilex.pistaddizdmorbeindakdveyd reapidly exatlsawky psehdy t he
mechani smis required. Further, since it is necessary to use a |liquid such
oi |, a seal i mpnEdtuadriars afedihe efhmp4presrdoviong metchdrei smtitsel Hails ng

bal ancer is rendered costly. Sunmmary of the Invention An object of the
present i nvemensierachiaanples nt dindafdditismve thel kyoveodiofexd probl ens

i nherent in the prior art, is to provide a |oading bal ancer conprising a

| oad respons@XFHUAL YR I PH Fhe JRghanism is required. Further,

since it is necessary to use a liquid such oil, a
sealing portion is required. It follows that the
entire loading balancer is rendered costly.

Summary of the Invention

An object of the present invention, which is
intended to solve the above-noted problems inherent in
the prior art, is to provide a loading balancer
comprising a load response valve mounted to a support
member for supporting a load, the load response valve
having a sensor function to detect release of thé load
from the support member and automatically putting a
pressure circuit within a control device in a load-free
balanced condition, thereby preventing the support
member from jumping up.

According to the present invention, there is
provided a loading balancer in which a balancing force
competing in good balance with sum of the weight of a -
support member movable in a vertical direction relative
to a floor, and the weight of a load attached to the
support member, is applied to the support member so
as to transfer the load with a small human force,
comprising a balance piston operably joined to the

support member, a fluid pressure cylinder slidably



menber for supporting a load, the |oad response val ve having a sensor
function to detect release of the load fromthe support nenber and
automatically putting a pressure circuit within a control device in a

| oad-free bal anced condition, thereby preventing the support nenber from
junpi ng up. According to the present igveation, there is provided a | oading
bal ancer in which a bal ancing force conpeting in good bal ance with sum of

t he wei ght of a support nenber novable in a vertical direction relative to
a floor, and the weight of a |oad attached to the support nenber, is
appl i ed to theusippgothenbatanceopdstba andnghetitienedadntict ielessdal | hunan
force, conprising a bal ance piston operably joined to the support nenber, a
fluid pressucbambeirsdby thedbblance pisthousiang eheobidirdcdsyiseon and
partitioned into closed chanbers by the bal ance piston, and a control

devi ce for sfippl grpglyinguad fanddspressusm fremypd findds pressiftce into the

cl osed chanbers of the fluid Eressure cylinder t rﬁgqh_ mai n t ubul ar
. passageway, SPHECEoANER theyFLeserAcF §XGePhg the ingrggﬁﬁﬁgrﬁﬁjusting

val ve cylinder through a main tubular passageway, the control
device including being a main pressure adjusting valve
which is arranged within the main tubular passageway
and can be controlled by a fluid pressure, a non-load
regulator for forming a controlling fluid pressure
adapted for the condition that a load is not attached
to the support member, a load regulator for forming a
controlling fluid pressure adapted for the condition
that -a predetermined load is attached to the support
member, a.control pressure selecting valve, connected
to the load regulator and the non-load regulator, for
supplying the controlling fluid pressure formed by one
of the non-load regulator and load regulator to the
main pressure adjusting valve, a switching valve
interposed between the control pressure selecting valve
and the load regulator for performing a switching
function depending on the controlling fluid pressure
between an open position at.which the controlling
pressure selecting valve and the load regulator are
allowed to communicate with each other and a closed
position at which the controlling pressure selecting
.valve and the load regulator are disconnected from eéch

other, a manual switching valve, which is connected in



-

which is arranged within the main tubul ar passageway and can be controlled
by a fluid pressure, a non-l-oad regulator for formng a controlling fluid
pressure adapted for the condition that a load is not attached to the
support nmenber, a load regulator for formng a controlling fluid pressure
adapted for the condition that a predetermined load is attached to the
support nenber, a control pressure selecting valve, connected to the |oad
regul ator and the non-load regulator, for supplying the controlling fluid
pressure formed by one of the non-load regulator and | oad regulator to the
mai N pressur seatdjasstiog \Cntxola tubdldy shsesdgeavant op eagspbetnegen t he
control pressure selecting valve and the |oad regulator for performng a
swi t chi ng f urtdte eordepdiding fdm itdh emessuns [tongHe swil prleissyireabee ween an
open position at which the controlling pressure selecting valve and the

| oad regul at doramanualdase danf aainagi Wi tahiag fungiekonm kptweensed
position at which the controlling pressure selecting valve_and the | oad
regul ator ar &9 SRSTHAASIF i Ak dheiHased, RagikbionwiandifhiglBfve, which

i's connected in - 5- . . . sy s
response valve which is arranged. in an open position

when a load is attached to the support member and in a
closed position when a load is not attached to ﬁhe
support member, wherein the switching valve permits the
control pressure selecting valve and the load regulator
to communicate with each other when both of the manual
switching valve and the load résponse valve are
arranged in open positions so as to permit supply of a
predetermined controlling fluid pressure.
In the loading balancer of the present invention,

a load response valve performing a sensor function is
arranged within a support member. Even if a heavy
article which is attached to the support member
inadvertently drops to the floor during transference
of the article, the load response valve serves to
automatically switches the fluid pressure circuit

- within the control device iﬁcluded in the loading
balancer to a balanced state without load. It follows
that the support member is prevented from jumping up
when the article attached to the support member drops
from the.support'member, leading to a high safety of
the loading balancer.

Additional objects and advantages of the invention



series to a control tubular passageway for supplying the controlling fluid
pressure to the switching valve, for manually perform ng the sw tching
function between the open position and the cl osed position, and a | oad
response valve which is arranged in an open position when a load is
attached to the support nenber and iR aé6cl esed position when a |oad is not
attached to the support nenber, wherein the swtching valve permts the
control pressure selecting valve and the |oad regulator to communicate with
each ot her when both of the manual switching valve and the | oad response
val ve are arréhybdeensepefopbBi inohbBesdeaeriptpennwhighpfp)lowsa and
predeterm ned, controlling fluid pressure. In the |oading bal ancer of the
present invenf?oﬂ?rE.Vb%g bespbrieus afyempbhe ofiRFRELRt 4@R% 0PYf WAYL PEN i S
arranged withjn a sgpgort mepber. veﬂ if a heavx art#cle which is attached
to the supportSHENBEr YnBH@%Ff%ﬁt?E BRSpNYENERRN S | 0o dBPIRGEEr 8RYf er ence
of the articl d.re nse_val ve serves to automaticglly swtches
the fluid pre%%‘()ér@@%‘#ér)%u? RS TRt Gn iy BactealifR8 afdy Vn T he

| oadi ng bal anggtatfed POl A0ESY Sk atfe ADCHINLRBS) sElelObhgys that (he

support nenber 1S prev rom j unpi ng up e artrcle attached to

the support resmSindk fhss fportid1&HPPOpsi RESR St ! PRULRY LBpankibgh safety

of
claims.

Brief Description of the Drawings

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate presently preferred embodiments of the
invention, and together with the general description
given above and the detailed description of the
preferred embodiments given below, serve to explain the
principles of the invention.

FIG. 1 shows the construction of an pneumatic type
loading balancer according to one embodiment of the
present invention;

' FIG. 2 is a cross sectional view showing the
construction of a support member included in the
loading balancer shown in FIG. 1;

FIG. 3 is a cross sectional view showing the
construction of a side of a hoist included in the
loading balancer shown in FIG. 1;

FIG. 4 is a cross sectional view showing the
construction of the hoist included in the loading

balancer shown in FIG. 3; and



t he | oadi ng bal ancer. Additional objects and advantages of the invention
-6- wll be set forth in the description whi-ch foll ows,

obvi ous fromthe description, or may be | earned by practice of the

i nventi on.

poi nt ed out

acconpanyi ng draw ngs,

the specification, illustrate presently preferred enbodi nents of the

i nvention, and togetdiers vid ha tdieca@eite rdd aghese rs jpdw omg gh veontabole and t he
detail ed description of the preferred enbodi nents given bel ow, serve to
expl ai n t he plewigieligrlofdadeln hentieading Gallandremsshowen comst ructi on of

an pneunmatic type | oadi ng bal ancer according to one enbodi nent of the
present invedtd n_;l-FI G 2 is a cross sectional view show ng the

Detailed Description of the Preferred Embodiments

The accompanying drawings collectively show a
loading balancer equipped with a jump-preventing
mechanism according to one embodiment of the present
invention. As shéwn in FIG. 1, the loading balancer
comprises a support rod 1 which is erected on and fixed
to a pedestal 2. An arm 3 is swingably mounted to an
upper end portion of the support rod 1. A rail 3a is
formed in the arm 3 in a manner to extend in the axial
direction of the arm 3. A trolley wheel 4a of a
trolley 4 is mounted on the rail 3a such that the
trolley 4 is capable of running along the rail 3a.
Incidentally, the arm 3 can be made shrinkable, as
desired.

A first pulley 5 and a second pulley 6 are
attaqhed to the trolley 4. A belt or wire 7, herein-
after referred to as a cable, having one end fixed to
the tip of the arm 3-extends downwérd throuéh the
second pulley 6 and, tﬂen, extends upward to form a U-
shaped configuration. Further, thé cable 7 extends
through the first pulley 5 so as to be wound up by a
drum 17 of a hoist, which is described herein later. A
running block 8 is supported by the U-shaped bortion of

the cable 7. A support member 9 for ‘supporting a heavy

and -in part wll

be

The objects and advantages of the invention rmay be realized and
obt ai ned by neans of the instrunentalitjes_and conbinations particularly
I n the appended clains. Brief Description of the Drawi ngs The
whi ch are incorporated in and constitute a part of



construction of a support nenber included in the |oading bal ancer shown in
FIG-1; FIG 3 is a cross sectional view show ng the construction of a side
of a hoist included in the | oading balancer shown in FIG 1; FIG 4 is a
cross sectional view show ng the construction of the hoist included in the
| oadi ng bal ancer shown in FIG 3; and g --7- FIG 5 is a circuit diagram
showi ng a control - device included in the |oading balancer shown in FIG 1.
Det ai | ed Description of the Preferred Enbodi nents The acconpanyi ng draw ngs
col l ectively show a | oadi ng bal ancer equi pped with a junp-preventing _
mechani sm acaertdiclg t{(doads @hisdiatsmicheid ttove tree smmniingy drlidadn.8.As shown in
FIG 1, the loading balancer conprises a support rod 1 which is erected on
and fixed to a pel@bst supporinmempes 9 isnicapablle wfupeafamring wper end
portion of the support rod 1. Arail 3ais formed in the arm3 in a manner
to extend i nSERECExfaNCHioacWhAchr ighdegomibedn iny datailyhezeisn of a

later) for detecting the state that a load is attached

to the support member 9 and the state that a load is

not attached to the support member 9. Specifically, a

ring 24 is detachably mounted to the running block 8 as

'shown in FIG. 2. A casing 25 is fixed to the ring 24.

Also, a guide section 26 of a shaft, which is described

herein later, communicating with the inner space of the

casing 25 and extending downward is attached to the

lower wall of the casing 25. Further, an operating

lever 38a of a manual switching valve 38 and a grip 27

are mounted to the circumferential outer surface of the

guide section 26.

A shaft 28 is slidably mounted to the guide

section 26. A hook 28a attached to the lower end

of the shaft 28, with an operating piece 28b being

attached to the upper end of the shaft 28. As de-

scribed herein later, the operating piece 28b serves

to operate a load response valve 29 performing a

load detecting function. A spring 28c serving to

urge the shaft 28 upward is arranged between the

operating piece 28b and the bottom surface of the

casing 25. Also, a stoppér 25a and a sensor rod 29a

are mounted to the bottom wall of the casing 25.

The stopper 25a extends upward along the outer



trolley 4 is nmounted on the rail 3a such that the trolley 4 is capable of
running along the rail 3a. Incidentally, the arm 3 can be made shri nkabl e,
as desired. Afirst pulley 5 and a second pulley 6 are attached to the
trolley 4. Abelt or wire 7, herein- after referred to as a cable, having
one end fixed to the tip of the arm.3-gxtends downward t hrough the second
pulley 6 and, then, extends upward to forma U shaped configuration.
Further, the cable 7 extends through the first pulley 5 so as to be wound
up by a drum 17 of a hoist, which is described herein later. A running

bl ock 8 is soppoumfdrbutiad Eusliapedofiotheospwfingh@8cabl when Aheupport
menber 9 for supporting a heavy - -8- article (load) Wis attached to the
runni ng bl ockh8ftTR8 éapmovedndawawagdi stbepabrrasingepiece d§baisensor
function (which is described in_detail herein Iateré for detecting the
state that aaldawedsta: abuhedgadnsketbgppensorekBdr 2§2and Ifhéhest ate that a

|l oad is not attached to the support, nenber 9. Specifically, a.ting 24 is
det achabl y nBRRA¥FaE1Pg Ph%c?u%ﬁgngsbPSERggta%nt° contact with” the

sensor rod 29a, the load response valve 29 is switched
into its open position so as to detect the state that
the load is attached to the support member 9.

To be more specific, where a load is not attached
to the support member 9, the shaft 28 is held in its
upper position shown in FIG. 2 by the urging force of
the spring 28c. Where a load is attached to the
support member 9, however, the shaft 28 is moved
downward against the urging force of the spring 28c
until the operating piece 28b mounted to the upper end
of the shaft 28 abuts against the stopper 25a. 1In this
step, the operating piece 28b also abuts against the
sensor rod 29%a exténding upward frém the bottom wall of
the casing 25 so as to detect the state that a load is
attached to the support member 9. Further, when the
load is dropped downward from the hook 28a, the
shaft 28 is moved upward by the urging force of the
spiing 28c. In this case, the operating piece 28b is
moved awéy from the sensor rod 29a so as to detect the
dropping of the load. As a result, the running block 8
and the support member 9 are prevented from jumping up.

A hoist 10 is fixed to the upper portion of the’

support rod 1 by a suitable means. As shown in FIGS. 3



shown in FIG 2. Acasing 25 is fixed to the ring 24. Also, a guide section
26 of a shaft, which is described herein later, comrunicating with the

i nner space of the casing 25 and extendi ng downward is attached to the

| ower wall of the casing 25. Further, an operating |ever 38a of a nanual .
swtching valve 38 and a grip 27 areenoypted to the circunferential outer
surface of the guide section 26. A shaft 28 is slidably nounted to the

gui de section 26. A .hook 28a attached to the | ower end of the shaft 28,
with an operating piece 28b being attached to the upper end of the shaft

28. As de- sdarider, hieinvisat er) ddmpmipsssatd rpxpi B @it stutvisg t® oper at e
a | oad response valve 29 performng a |oad detecting function. A spring 28c
serving to urngadthdahaft R&hgpimpin sl 2risnfisedctacdre timnemer at i ng pi ece
28b and the bottom surface of the casing 25. Al so, a stopper 25a and a
sensor rod 2%urfacermhttdee toldehavadok tafnm the Ibat the AkShg . The st opper

25a extends upward al ong the outer -9- circunferential surface of the
spring 28c. \ARanate guide member 13 is fixed to the inner surface

of the upper wall of the box 11. Further, a bearing 14
is mounted to the side wall of the box 11. A shaft 15
extends through the bearing 14. A sprocket 16 is fixed
to the insidé edge of the shaft 15. On the other hand,
the drum 17 referred to previously is fixed to the
outside edge of the shaft 15. Aé described previously,
one end of the cable 7 such as a belt or a wire is
fixed to the drum 17. The cable 7 extends through the
trolley 4 so as to allow the other end of the cable 7
to be fixed to the tip of the arm 3.

A cylinder 18 and a chain-housing container 19 are
mounted to the bottom wall of the box 11. Also, a
balance piston 20 is slidably arranged within the
cylinder 18. A sprocket 22 is rotatably mounted via a
bracket 21 to the balance piston 20 arranged within the
cylinder 18. A chain 23 having one end fixed to the
chain pin 12 is wound-about the spfocket 22. Further,
the cﬁain 23 is stretched through the sprocket 22 and
the sprocket 16 in this order such that the other end
of the chain 23 is allowed to fall within the chain-
housing container 19.

The cylinder 18 communicates with the box 11.

Likewise, the chain-housing container communicates



shaft 28 is noved downward, the operating piece 28b is allowed to abut

agai nst the sensor rod 29a. If the operating piece 28b is brought into
contact with the sensor rod 29a, the | oad response valve 29 is swtched
into its open position so as to detect the state that the load is attached
to the support nmenber 9. To be nore spegjfic, where a load is not attached
to the support nenber 9, the shaft 28 is held in its upper position shown
in FIG 2 by the urging force of the spring 28c. Were a |load is attached
to the support nenber 9, however, the shaft 28 is noved downward agai nst
the urgi ng fowtehothéhkozpiing R8cfobhlowst hhabpthat cyyipderel88b nounted to
the upper end of the shaft 28 abuts against the stopper 25a. In this step,
t he oper at i ngcppericgtes | wothbthe echainshousingepentaingr2dd ext endi ng
upward fromthe bottomwal|l of the casing 25 so as to detect the state that
a load is att®twhebheobenelluppidevevierbethe conneabingnwpertifnes| oad is
dropped downward fromthe hook 28a, the shaft 28 is poved upward by the
urging force WrORGcthese gybiadey nlgnikoxadd andchatrahPugipgece 28b is
noved away fromthe sensor rod 29a so as to detect the dropping of the
load. As & rcSOPEAIRGE TUrATRGNSRETSHICIBR 88 pE8r FORRNBErmEtSFe

prevented {1 oM IUIRINY YarfhdP! %4n 01t SslbEEY £9rEMFndRPERoRR] i O the

formed above the cylinder 18, and a control device 18a
for supplying a compressed air into the hermetic
chambers in pulling up a load is mounted to a side wall
of the cylinder 18. |

FIG. 5 shows the control device 18a. As shown in
the drawing, the control device 18a comprises an air
pressure source 31 serving to maintain an air pressure
of a predetermined range. The control device 18a is
connected to the air supply port of the cylinder 18 via
a main tubular passageway M. A check valve 32 for
preventing back flow of the air stream and a main
piessure adjusting valve 33 are mounted to the main
tubular passageway M. 'The main pressure adjusting
valve 33 is controlled by a control pressure supplied
from a control pressure selecting #alve 34 so as to
supply an air pressure conforming with the weight of
the load supported by the support member 9. Therefore,
control tubular passageways Pl and P2 are connected to
the control pressure selecting valve 34 such that any
one of the control pressures, which is higher, supplied

through these passageways Pl and P2 is supplied to the



support rod 1 by a suitable means. As shown in FIGS. 3 - 10 - and 4, the
hoi st 10 conprises a box 11 constituting a hoist body. A chain pin 12 is
fixed to the inner surface of the side wall of the box 11. Al so, an arcuate
gui de nenber 13 is fixed to the inner surface of the upper wall of the box
11.. Further, a bearing 14 is nounted fjo the side wall of the box 11. A
shaft 15 extends through the bearing 14. A sprocket 16 is fixed to the
i nside edge of the shaft 15. On the other hand, the drum 17 referred to
previously is fixed to the outside edge of the shaft 15. As descri bed
previ ously, maéneptesbuirkeaddlbbéingsyalivas 38.belt or a wire is fixed to the
drum 17. The cable 7 extends through the trolley 4 so as to allow the ot her
end of the cable R nonpdohdxgegudathe Si6p isf monatedmt® thecwomidel 18 and a
chai n- housi ng container 19 are mounted to the bottomwall of the box 11.
Al so, a balagﬁéuéﬁ§t9ﬁs§égﬁya¥IPdabl?naﬁh&ngébeﬁ hang .t Re 1ORd nder 18. A
sprocket 22 is rotatablg nmounted via a bracket 21 to the bal ance piston 20
[

arranged wi t RRARLALOZYB/n@BF BPrRSENZPNI2gen Vi AFCoMOUBHES tPeF t he

control tubular passageway P2. It is possible to
manually adjust the pressure set at each of the non-
load regulator 36 and the load regulator 37. When the
control pressure set at the non-load regulator 36 is
supplied to the main pressure adjusting valve 33, a
relatively low pressure is supplied from the main
tubular passageway M to the_cylinder 18 so as to permit
the force acting on the balance piston 20 to be
balanced with the sum of the weight of the support
member 9 under a load-free state and the weight éf the
running block 8. On the other hand, when the control
pressure set at the load regulator 37 is supplied to
the main pressure adjusting valve 33, 'a relatively
high pressure is supplied from the main tubular
passageway M into the cylinder 18 so as to permit the
force acting on the balance piston 20 to be balanced
with the sum of the weights of the funning block 8, the
support member 9 and the load supported by the support.
member 9. Where the weight of the load is changed, the
pressure set at the load regulator 37 is adjusted to
conform with the weight of the new load.

Further, a_switching-valve 35 is mounted to the

control tubular passageway P2 so as to opeh or close



chain pin 12 is wound about the sprocket 22. Further, the chain 23 is
stretched through the sprocket 22 and the sprocket 16 in this order such
that the other end of the chain 23 is allowed to fall within the chain-
housi ng contai ner -19. The cylinder 18 comruni cates with the box 11.

Li kewi se, the chain-housing container cojmmynicates wth the box 11. It
follows that the cylinder 18 communi cates with the chai n-housi ng contai ner
19 via the box 11. However, the connecting portions anong these cylinder
18, box 11 and chai n-housing container 19 are nade hernetic-so as to form

hernetic chardiey ofifrdhajubiHaBigasiitiway @2, (MHe VWaWhimg f or ned above
the cylinder 18, and a control device 18a for supplying a conpressed air
into the her matlive Gfanisercontrqiuldd my W sprioay ficrceuntgichg 0 a si de wal |

of the cylinder 18. FIG 5 shows the control device 18a. As shown in the
drawi ng, the tdhenviedivedadh deowegsl ddvepdlassdapasirt igme shawn sigur ce 31 serving

to maintain an air pressure of a predeterm ned range. The control device

18a i s conned® d@wing &and pA pPressurg afha @an tubudiar

passageway P3 acting agains; the spring force. When
the pressure of the control tubular passageway P3
exceeds a predetermined value, the switching valve 35
is switched to open the control tubular passageway
P2. When the switching valve 35 is switched to its
open position, the control pressure set at the load
regulator 37 is supplied to the control pressure
selecting valve 34.

A manual switching valve 38 and a load response
valve 29 are mounted in series to the control tuﬁﬁlar
passageway P3. The switching between the open position
and the closed position of the manual switching
valve 38 can be performed by operating the operating
lever 38a. On‘the'other hand, the load response
valve 29 is switched into its open position when the
sensor rod 29a abuts against the operéting piece 28b,
as described previously. It should be noted that the
switching valve 35 mounted.to the control tubular
passageway P2 is arranged in its open position only
when the manual switchiné valve 38 and the load
response valve 29 are both in their open positioné.
The control device 18a alsc comprises a muffler 10a

mounted to the cylinder 18. An air communication with



a main tubul ar passageway M A check valve 32 for preventing back flow of
the air streamand a main pressure adjusting valve 33 are nounted to the
mai n tubul ar passageway M The main pressure adjusting valve 33 is
controlled by a control pressure supplied froma control pressure selecting
valve 34 so as to supply an air pressurig canformng with the wei ght of the
| oad supported by the support nenber 9. Therefore, control tubular
passageways Pl and P2 are connected to the control pressure selecting valve
34 such that any one of the control pressures, which is higher, supplied

t hr ough t hes&heasdmybaay pdali tdrmoheel besl aaupfile qdistenrt B0 is Made nain
pressure adjusting valve 33. A non-load regulator 36 is nounted to the
control tubulp@ssiddsadanwdhePmuf@lerhd 0&t.-her hand, a | oad regulator 37 and a
pressure gage 39 are nmounted to the control tubular passageway P2. It is
possi bl e to manual@he dgagding kalaneesuas dde presant dmventigh- | oad

regul ator 36 and_the |oad regulator 37. Wen the control pressure set at

t he non-| oad "Gl diSocons Hriickas ase dasgrihed@heviseds ererftad iaty val ve

33, a follows. 1In the first step, the non-load regulator 36

is operated so as to set up a balanced state under a
load-free condition. Also, the load regulator 37 is
operated so as to set up in advance the pressure
adapted for the balanced state under the condition that
a load is attached to the support member 9. When a
load (heavy article) is pulled up for transfer to a
desired position, an operator of the loading balancer
swings the arm 3 to a desired position and, at the same
time, moves the trolley 4 to a position right above the
load. Under these conditions; the operating lever 38a
is operated so as to arrange the manual switching
valve 38 in its open position. Then, the operator
moves the hook 28a downward by holding the grip 27 of
the support ﬁember 9. As a result, the cable 7 is
pulled so as to cause the drum 17 to be rotated in a
clockwise direction in the drawing of.FIG. 1. The drum
rotation causes the sprocket 16 to be rotated in a
clockwise direction so as to pull up the chain 23 wound
about the sprocket 22. Naturally, the sprocket 22
attached to the balance piston 20 is also moved upward
while being rotated. 1In this step, the control

pressure adjusted by the non-load regulator acts on the



‘relatively |l ow pressure is supplied fromthe main tubul ar passageway Mto
the cylinder 18 so as to permt the force acting on the bal ance piston 20
to be bal anced with the sum of the weight of the support nenber 9 under a

| oad-free state and the wei ght of the running block 8. On the other hand,
when the control pressure set at the | gaf regulator 37 is supplied to the
mai n pressure adjusting valve 33, *a relatively high pressure is supplied
fromthe main tubul ar passageway Minto the cylinder 18 so as to permt the
force acting on the balance piston 20 to be bal anced with the sum of the
wei ghts of t imainupresgudeo@d Ristiingg sagdpver (3 3yeviarh Thendreshd t dddatsupport ed
by the support. nenber 9. Wiere the weight of the |oad is changed, the
pressure set aaballendedheansit iamnoris3 Maintadjnest dyy teo nedidftdrvely thow he

wei ght of the new |load. Further, a switching valve 35 is nmounted to the
control tubultder pressyesapcting o the epningdex|lfse It foldaws he control

t ubul ar passageway P2. The swi tching valve 35 is controlled by a spring
force urging ey d ozl ingidiad ance i |Sade P RGeS IRRFL vy

After the support member 9.is moved downward
to a pull-up position of the load, the load is attached
to the hook 28a. Then, the supbort member 9 is
moved somewhat upwafd by manually holding the grip 27.
When the operating rod 28b is allowed to abut against
the sensor rod 29a, the load response valve 29 is
arranged in its open position. In this step, the
manual switching valve 38 and the load response
valve 29 both mounted to the control tubular passageway
P3 are also in their open pésitions, with the result
that the control pressure within the pressure source 31
is allowed to act on the switching.valve 35 so as
to arrange the switching valve 35 in its open position.
As a result, a control pressure is supplied from
the pressure source 31 to the control pressure se-
lecting valve 34 through the load regulator 37 mounted
to the control tubular passageway P2 and set at
a predetérmined pressure and the switching valve 35
in its open position, which is also mounted to the
control tubular passageway P2. It should be noted
that the pressure set at the load regulator 37 is
higher than the préssure set at the non-load regqulator

36. It follows that the control pressure selecting



'the drawi ng and by a pressure of a control tubul ar passageway P3 acting
agai nst the. spring force. When the pressure of the control tubular
passageway P3 exceeds a predeterm ned value, the switching valve 35 is
switched to open the control tubul ar passageway P2. \When the swi tching
valve 35 is switched to its open positign, the control pressure set at the
| oad regulator 37 is supplied to the control pressure selecting valve 34. A
manual sw tching valve 38 and a | oad response valve 29 are nounted in
series to the control tubular passageway P3. The swi tchi ng between the open
posi tion andvhheeCi3gsades ticoBupplyna e pidssird Getnatvalhe Réadan be
performed by operating the operating | ever 38a. On the other hand, the |oad
response val yegad aitors\§i7t doedhenima in prepaureosdjust e valwee skhag rod
29a abuts agai nst the operating piece 28b, as described previously. It
shoul d be nowedonitalt pressiurehi nFThedeforss rmhemain eudasusht rol tubul ar
passageway P2 is arranged in its open position only when the nanual
swi t chi ng’ valeddusg iagd velae dad suppddese a/ sielatiyede Hah BYe88Ye open
positions. The control device 18a al so conprises a nuffler, 1Qa nounted to
the cyl i nder t9gthen cxlinderml® & i@ tH generate within the balance

piston 20 a force capable of coping with the sum of the
weights of the running block 8, the support member 9
and the load attached to the support member 9.

Under the condifion described above, the air
pressure set up by the load regulator 37 is in good
balance with the weight of the load, making it possible
to move the load in a vertical direction by applying a
small force to the load. When the load is moved_upward
to a desired position,~the arm 3 is swung to a desired
position. Also, the trolley 4 is moved along the |
rail 3a to the desired position, followed by moving the
support member 9 downward to a desired position to
cause the load attached to the support member 9 to be
brought'into contact with the ground. Then, the
grip 27 is moved slightly downward against the pull-up
force of the cable 7-so as to cause.the operating
piece 28b to be moved away from the sensor rod 29a. As
a result, the control tubular passageways P3 and P2 are
closed so as to put the cylinder 18 in a load-free
balanced state, thereby detaching the load from the
hook 9.

Incidentally, where the load is light in weight,



- 14 - the chanber positioned bel ow the piston 20 is nmade possible by the
-muffl er 10a. The | oadi ng bal ancer of the present invention, which is
constructed as descri bed above, is operated as follows. In the first step,
the, non-load regulator 36 is operated so as to set up a bal anced state
under a |oad-free condition. Al so, the {pad_regulator 37 is operated so as
to set up in advance the pressure adapted for the bal anced state under the
condition that a load is attached to the support nenber 9. Wen a | oad
(heavy article) is pulled up for transfer to a desired position, an
oper at or of tthe |qaip 7 bedmrise rmewed gdowiveard nwBth oa arekst iedlposi ti on
and, at the sane tine, noves the trolley 4 to a position right above the

| oad. Under tsmeskl chontie isnsas tte npes casnply cvbe GParatingepieed so as to
arrange the manual switching valve 38 in its open position. Then, the
oper at or novei8h Rwawp oferas gla%vﬁﬁm@lr ot o2 9 ng Whergrthe 2koad ike support
menber 9. As a result, the cable 7 is pulled so as to_cause the drum 17 to

be rotated i MOAE ndIGWREET) rEetiHrAt %Wélﬁr%ﬂvirf‘@)"%fd@?@a{@ R drum

r i on K 16, to_be rotated .in
otatio causes che7 Svpirtohc etsmall force. 1In. thlS case, it is

necessary to operate the operating lever 38a so as to
set up a load-free balanced.state. In this fashion,
where the load is light in weight, the load-free
balanced state can be automatically set up by the load
response valve 29 having a sensor function by simply
operating the support member 9, making it possible to
eliminate the troublesome operation required in the
conventional apparatus that a load-free balanced state
must be set up by operating a manual operating lever
~every time it is réquired to set up the load-free

balanced state7 On the other hand, where the load is 
heavy, the operating lever 38a is operated with the
load kept in contact with the ground so as to close the .
manual switching valve 38. As a result, a load-free
balanced state is set up, and the load is detached from
'the support member 9. |

Where the load is inadvertently detached from the
hook during the operation of transferring the load to a
desired position, the shaft 28 of the support member 9
is moved upward by the urging force of the spring 28c
SO0 as to move the operating piece 28a away from the

sensor rod 29a and, thus, to close the control tubular



cl ockwi se direction so as to pull up the chain 23 wound about the sprocket
22. Naturally, the sprocket 22 attached to the bal ance piston 20 is al so
nmoved upward while being rotated. In this step, the control pressure

adj usted by the non-1oad regul ator acts on the - 15 - main pressure
adjusting valve 33, with the result thaiga bal anced condition is maintained
by a relatively low air pressure acting on the cylinder 18. It follows that
t he | oadi ng bal ancer can be operated easily. After the support nenber 9 is
noved downward to a pull-up position of the load, the load is attached to

t he hook 28a.pd$sagewdy Blppoks arendsul®, | shavsweitchirgiealvuewdddiby
manual |y holding the grip 27. Wien the operating rod 28b is allowed to abut
agai nst the sukrsed rsl #Dto tprt | thel ptboporezlval i 29loadafredged in its
open position. In this step, the manual sw tching valve 38 and the | oad
response val \R2YANGRA (BHaker dehexphihct@ e RNt LBhe FupRRshgaemher3dar e
also in their_open, posjtions, with the result that the control pressure
within the pr r Td"®1 is allowed to act on the switching val ve 35

SO as The trolley 4 and the hbist,lo are included in the
loading balancer shown in the accompanying drawings.
However, it is possible to use other members performing
similar functions in place of these trolley and hoist.
Also, the cable 10 used in the embodiment shown in the
drawings consists of a belt or a wire. However,
another member such as a rope can be used as the
cable 10. Further, wheels such as casters can be
mounted together with a brake to the pedestal 2, as
required. Further, the support rod 1 can be made
movable in a vertical direction, as required. Still
further, the arm 3 can be made swingable by, for
example, an electric power.

The technical idea of the present invention can be )
worked in various other fashions within the technical
scope of the present invention. Of course, the
embodiment shown in .the accompanying drawings is simply
intended to exemplify the loading balancer of the
present invention and should not be interpreted
limitatively. |

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,

the invention in its broader aspects is not limited to



to arrange the switching valve 35 in its open position. As a result, a
control pressure is supplied fromthe pressure source 31 to the control
pressure se- lecting valve 34 through the | oad regulator 37 nounted to the
control tubul ar passageway P2 and set at a predeterm ned pressure and the
switching valve 35 in its open positioniggwhich is also nounted to the
control tubul ar passageway P2. It should be noted that the pressure set at
the load regulator 37 is higher than the pressure set at the non-| oad
regulator 36. It follows that the control pressure selecting - 16 -

val ve 34 servtbetspecpplyg détaplesssand seprasenhatlivadembgdimeats37 to the
mai N pressure adjusting valve 33 as a control pressure. Therefore, the main
pressure adj uskown &ndvdeggribed| heseins el Actortynpilyh prrdouse to the
cylinder 18 so as_to generate within the balance piston 20 a force capable
of coping w tRogkEicafkienstmayveeghadeovitheutydapagtbngckram the support
menber 9 and the |oad attached _to the support nmenber 9. Under -the condition
descri bed abo¥R1T+heC%hi FeppPesefr b §e?eﬂﬁrﬁ} LR¥epLAYe, EG0FSPSr 287 is in

good defined by the appended claims and their equivalents.



bal ance with the weight of the |oad, naking it possible to nove the load in
a vertical direction by applying a small force to the | oad. Wen the | oad
is moved upward to a desired position, the arm3 is swng to a desired
position. Also, the trolley 4 is noved along the rail 3a to the desired

position, followed by noving the supporggnenber 9 downward to a desired
position to cause the load attached to the support metlﬁl mlllglu mlﬂuulght
into contact with the ground. Then, the grip 27 is no ! ogwar d
agai nst the pull-up force of the cable 7-so as to cause the operating piece
28b to be novedaamay fromthe sensor rod 29a. As a result, the control

t ubul ar passageways P3 and P2 are closed so as to put the cylinder 18 in a
| oad-free bal ancedlst aBeloatiéngbballanaeki ag whéchoadbalenciing Hoake9.
Incidentally, where the load is light in weight, 17 the grip 27 can be
nmoved downwar€@omperingr éhagood| batantce witbessw af tbenwedgbispifyat he

operating piece 28b away fromthe sensor rod 29a. \Were the |oad is heavy,
however, it i3UBPPFEcHeibes mevabdewkapdvertical direction relative

to a floor, and the weight of a. load attached to said

sﬁpport member, is applied to the support member so
as to transfer the load with a small human force,
comprising:

a balance piston operably joined to the support
nmember ;

a fluid pressure cylinder slidably housing said
balance piston and partitioned into closed chambers by
the balance piston; and

a control device for supplying a fluid pressure
from a fluid pressure source into said closed chambers
of the fluid pressure cylinder through a main tubular
passageway, said control device including:

a main pressure adjusting valve which is arranged
within said main tubular passageway and can be con-
trolled by a fluid pressure, a non-load reguiator for
forming a controlling fluid pressure adapted for the
condition that a load is not attached to the support
member, a load regulator for forming a controlling
fluid pressure adapted for the condition that a
predetermined load is attached to the support member,

a control pressure selecting valve, corrected to

the load regulator and to the non-load regulator, for



grip 27 with a small force. |Inthis case, it is necessary to operate t he
operating lever 38a so as to set up-a |oad-free bal anced state. In this

ﬁ@ bal anced state

fashion, where the load is |light in weight, the |oad-f.r :

can be automatically set up by the |oad response val vﬂ lllﬂmwﬂﬁlﬂmfor
function by sinply operating the supporsj;nenber 9, m ¢l _ o]
elimnate the troubl esone operation required in the convent i onal abpdr at us
that a | oad-free bal anced state nust be set up by operating a manual
operating lever every time it is required to set up the |oad-free bal anced
state. On t hesuplaringrithe wantere hkingafil v 5d heeeysutdefapeedt bpgohever 38a
Is operated with the | oad kept in contact with the ground so as to cl ose
the manual sWf @Rty nen-~AoxmB regulates and oddakedubatonl tocedidtate i s
set up, and the load is detached fromthe support member 9. Where the | oad
i s i nadvert efay RECFHEE ABHIHARIAL®RIT i ng the operation of
transferring the | oad to.a desired position, the shaft 28 of the support

menber 9 is noved LFETFIANG FAIRS I IRFIRSeD b tean bRy oRRtEdlas to

nove the operati | ece 28a away fromthe sensor .rod 29a and, thus, to
cl ose the coﬁ)t%%:'oﬁié Hxﬁemﬂe Y Va1V Bad g T regulator for

performing a swifching function depending on the

controiling fluid pressure between an open position at
which the controlling pressure selecting valve and the
load regulator are allowed to communicate with each
other and a closed position at which the controlling
pressure selecting valve and the load requlator are
disconnected from each other;

a manual switching valve, which is connected in
series to a control tubular passageway for supplying
the controlling fluid pressure to the switching valve,
for manually performing the switching function between
said open position and said closed position; and

a load response valve which is arranged in an open
position when a load is attached to the support member
and in a closed position when a load is not attached to
the support member; |

wherein the switching valve permits the control
pressure selecting valve and the load regulator to
communicate with each other when both of the manual
switching valve and the load response valve are
arranged in open positions so as to permit supply of a

predetermined controlling fluid pressure.



- 18 - passageway P3. As a result, the switching valve 35 is closed so as
to put the pilot valve in a | oad- free bal anced state, thereby to prevent
the support nenbeér 9 from junping up. The trolley 4—and—thehoist—10—are

i ncluded in the Ioadlng bal ancer shown in the acconp

~However, it is possible to use other_megbers perforn‘mmuﬁuﬂilnmmmm"ll ons
in place of these trolley and hoist. Also, the cable X0 fsed ih tshe*
enbodi nent shown in the draw ngs consists of a belt or a wire. However,
anot her nmenber such as a rope can be used as the cable 10. Further, wheels
such as casters can. bern@unbedihgdeabancert Aceobdbhe to thaipedlgstal 2, as
required. Further,- the support rod 1 can be nmade novable in a verti cal
direction, aswhegeineeacltof|sdidtmanyal hewatohBngavabeenand thengabl e by,
for exanple an electric power. The .technical idea of the present invention
can be wor kedload \eespomset vRlve aisi Sormeslt of nat hbreecHay chv ¥Oscope of the
present invention. O course, the enbodi ment shown in the acconpanying
drawi ngs is 39%%}91?%t%%H%@h%%gé%%¥$$rfy t he | oadi ng bal ancer of the

resent invention and should not be jnterpreted
P 3. The loadlng balanceP according to claim 1,

wherein said support member comprises a shaft joined to
a load, a casing slidably housing the shaft, a spring
arranged within the casing for urging the shaft in a
direction opposite to the acting direction of the
weight of the load, and a sensor rod which is operated
when the shaft is moyed against the urginé force of the
spring, and.said load response valve is switched
between its open position and closed position by the
sensor rod.

4. The loading balancer according to claim 1,
whereih said manual operating valve includes an
operating lever mounted to the support member, said
operating lever being opérated by an operator  to
perform switching between an open position and a closed
position of the manual operating valve.

5. The loading balancer accofding to claim 1,
wherein said cylinder has a hermetically closed chamber
partitioned by a balance piston and communicating with
the outer air through a muffler.

6. The loading balancer according to élaim 1,
wherein said cylinder is operated by an air pressure.

7. The loading balancer according to claim 1,



‘limtatively. Additional advantages and nodifications will readily occur to
those skilled in the art. Therefore, the invention in its broader aspects
is not limted to - 19 - the specific details, and representative

enbodi nents shown and descri bed herein. Accordlng¥y vari ous nodifications
may be made w thout departing fromthe BBIrFt or scope of the genera

i nventive concept as defined by the appended cl ai &I m'lmllumﬂmal ents.
- 20 - dains: 1. Aloading balancer in which a b npeti ng
i n good bal ance with sum of the weight of a support " menber Movdbl e in a
vertical direEbrbheFer@mpPyé&singa floor, and the weight of a |oad attached
to said support nenber lied to‘the upport neggegyso as to Eransfer

the load with a snﬁlhoﬁbﬁﬁﬂtg r gEm EBﬁBgPQiKggupp°rt

rod erected from a floor;

a hoist swingable together with said horizontal
arm and having a drum;

a trolley movable along the horizontal arm;

a cable having one end fixed to the_horizontal
arm, the other end fixed to the drum of said hoist, and
an intermediate portion extending through said trolley
and hanging downward;

a running block supported by the intermediate
portion of said cable and having said support member
attached thereto; and

connecting means for connecting said balance

i piston and the drum so as to rotate the drum when said
connecting means is moved within the'cylinder. .

8. The loading balancer according to claim 7,
wherein said connecting means includes sprocketé
mounted to the piston and the drum, respectively, and a
chain wound about .each of these sprockets.

9. A loading balancer, substantially as herein;
before described with reference to the accompanying

drawings.



*a bal ance piston operably joined to the support nenber; a fluid pressure
cylinder slidably housing said balance piston and partitioned into cl osed
chanbers by the bal ance piston; and a control device for supplying a fluid
pressure froma fluid pressure source into said closed chanbers of the
fluid pressure cylinder through a nain2yubyl ar passageway, said control

devi ce i ncl udi ng:

a main pressure adjusting valve which is arranged within

said mai n tubul ar passageway and can be con- troll'ed by a fluid pressure,
non-|l oad regulator for formng a controlllng qurd pressure adapted for the

condition that a |oad i s nabsd

nmenber, a | oad

regul ator for formng a controllrng flurd pressure adapt ed for t he

condition that a predeterm ned

BMANER " o the support nmenber, a

control pressure selecting valve corrected toilhjl ad re ulator and to

the non-1oad reguPal@ading balancex; in

98 i f1uid

er havi

pressure forned by one of said non- I%ed re%ugg(gh aflléi géx%galor to

sai d

applied to a support mem

transferred (load) attached thereto, the balancing

force competing with the sum of the weights of the

support member and the load attached to the support

member so as to permit transferring the load to a

desired position with a small force. The loading

balancer comprises a balance piston (20) operably

joined to the support member (9), an air pressure

cylinder (18) in which a hermetically closed chamber is

partitioned by the balance piston, and a control device

(18a) for supplying a fluid pressure from a fluid

pressure source (31) into the hermetically closed

chamber formed within the air pressure cylinder

through a main tubular passageway (M). The control

device includes a main pressure adjusting valve (33)

controlled by a controlling pressure formed in one of a

non-load regulator (36) and a load regulator (37) for

forming a controlling pressure set in advance to

conform with a predetermined load so as to supply an

air pressure, which conforms with a load-free state or

with a loaded state when a load is attached to the

support member, into the air pressure cylinder. The

control device also includes a load response valve

which permits stopping the supply of the controlling

a



mai n pressure adjusting valve; a switching valve interposed between the
control pressure selecting valve and the |oad regulator for performng a
swi t ching function depending on the controlling fluid pressure between an
open position at which the controlli.ng pressure selecting valve and the

| oad regul ator are allowed to conmmuni cajg W th each other and a cl osed
position at which the controlling pressure selecting valve and the | oad
regul ator are di sconnected from each other; a manual sw tching valve, which
is connected in series to a control tubul ar passageway for supplying the
control i ng fonessyreesintice tihe e rs \piriedswge el st iy el wiyemwes f or m ng
the switching function between said open position and said cl osed position;
and a | oad rd®gchds valty @ttidadied Larthengarppartamenesr positi on when a | oad
is attached to the support nenber and in a closed position when a load is
not attached to the support nmenber; wherein the switching valve permts the
contr ol pressEF€u§%lécting val ve and the | oad regulator to communi cate with
each ot her when both of the manual switching valve and the | oad response
val ve are arranged in open positions so as to permt supply of a
predeterm ned controlling fluid pressure.



'- 22 - 2. The |oading bal ancer according to claim1, wherein each of said
manual sw tching valve and the-load response valve is forned of a

t hree-way-two- position switching valve. 3. The | oadi ng bal ancer according
to claim1, wherein said support nenber conprises a shaft joined to a | oad,
a casing slidably housing the shaft, -a qﬁsing arranged within the casing
for urging the shaft in a direction opposite to the acting direction of the
wei ght of the |oad, and a sensor rod which is operated when the shaft is
noved agai nst the urging force of the spring, and said | oad response val ve
is swtched between its open position and closed position by the sensor
rod. 4. The | oadi ng bal ancer according to claim1l, wherein said manual
operating val ve includes an operating | ever nounted to the support nenber,
said operating | ever being operated by an operator to perform sw tching

bet ween an open position and a closed position of the manual operating
valve. 5. The | oadi ng bal ancer according to claim1,
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.

wherei:n said cylinder has a hernetically closed chanber partitioned by a
bal ance piston and comuni cating with the outer air- through a nuffler. 6.
The | oadi ng bal ancer according to claim1, wherein said cylinder is
operated by an air pressure. 7. The |oadi ng bal ancer according to claim1,
23 * C L M S * further caﬁgrising: a horizontal arm

sw ngably supported by -a support rod erected froma fl ogeF—s_hoi st

swi ngabl e together with said horizontal arm and havi ng fa a7 atrolley
novabl e al ong the horizontal arm a cable having®ne e 28 the
hori zontal arm the other end fixed to the drum of \gai ANTOT'S# d an

I ntermedi ate portion extending through said trolley T

runni ng bl ock supported by the intermedi ate porti

havi ng sai d support nenber attached thereto; and|e
connecting said bal ance

250

38~ ©

\

BN N N N N N NN

o

2840

\\\\\\\\

VA 2y S = =4

J

19

Ty p———

7T T

FIG 3



*pi ston and the drumso as to rotate the drum when said connecting neans is
noved within the cylinder. 8. The l|l-0oadi ng bal ancer according to claim?7,
wherein said connecting neans includes sprockets nounted to the piston and
the drum respectively, and a chain wound about each of these sprockets. 9.
A | oadi ng bal ancer, substantially as hé3/8n- before described wth

reference to the acconpanyi ng draw ngs. : \
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