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GEORGE F. STEEDMAN, OF 87. LOUIS, MISSOURIL
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To all whom it may concern. | \ single-acting air hoists the operating: valve
Be it known that I, GEorce F. STEEDMAN, controls either the inflow or egress of com-
o citizen of theUnited States, residing at | pressed air from only one side of the piston,
St. Louis, Missourl, have invented a certain | the other side of the piston being under no €0
. 5 new and use_ful?-lmprovement in, Fluid-Ac- | pressure. ~ When the load is mise%, part way
tuated Balanced Hoists, of which the follow- \ by admitting prﬁsurﬁund&rthe piston and
ing is a full, clear, and exact description, | the operating valve 18 then brought to its
such .as will enable others skilled. 1n the art | central or neutral position, the inward or
to which it appertains to make and use the .upward acting force of the compressed air 65
10 same. - ' " | balances the outward or downward acting
~ Figure 1 is 4 vertical sectional view of a force on the piston.and the piston will re-
fluid-actuated balanced hoist embodying my main in this position so long as these two
invention; Fig. 218 a detail vertical Soctional | forces remain equal. As soon as the equi-
view of the controlling valve and the casing | librium of these forces -18 destroyed, how- 70
15 for same; Fig. 31s & vertical sectional view | ever, the piston will move until the equality
" taken on approximately the line 3—8 of Fig. | of the opposing forces acting on it is again
2, the valve being shown in elevation and sttained. As the upper end of the cylinder
~ in its neutral position; Fig. 4 is a view simi- is in constant communication with the at-
lar to Fig. 3 s owing the valve in its «1ow- | mosphere there 1s no restraining force on the 75
90 ering position ”; namely, the position 1t oc- upper side of the piston. , I
cupies when the load 1s i)eing Jowered; Fig. | In the single-acting hoist the motion of
5 1s a view similar to Fig. 3 showing the ‘the piston is under relatively poor, control
 yalve in its ¢ hoisting position ”; namely, the | for when the valve is acting it controls but
positiaﬁ“it-occupies- when the load is being | & single force and the load is supported by 80
25 raised; Fig. 6 1s 2 detail view of a con- | a single force. Consequently, any change in
trolling valve o slightly different form from | the load or the pressure that supports the
that shown in Fig. 2, and Fig. 7 illustrates load causes a relatively large and quick mo-
a construction in which two separate valves tion of the piston and the load. In the bal-
- are employed for contr lling the motive me- anced-pressure air hoist the constant pres- 85--
20 dium and balancing medium. . " | sure or motive force on the -stuffing-box side
~ This - invention relates to Auid-actuated | of the piston 1s resisted by a variable pres-
hoists, and 1s an improvement upon bal- | sure or balancing force on the op osite side
. anced-pressure a1ir hoists; namely, \oists’ of | of the piston so that the load 1s h&fﬂ between
. that typeé 1n which the air pressure is con- | tWO -resisting or balancing - pressures. The 90

35 stantly:admitted to one side of the-piston constant pressure of the reservoir on the
~ and is admitted to and exhausted from.the stuffing-box end of the cylinder can onl
opposite side of the piston by means of an | enter or leave the c¢ylinder through a mod-.
operating valve. S 7 . | erate-sized pilpe and no motion of the piston
In the. ordinary balanced - pressure air | can ordinarily be ‘made except by the in- 95
40 hoists the compressed air that constitutes ward or outward flow of this pressure ar,
the motive force of the hoist is directly and | and on the opposite side of the piston the.
‘constantly connected to the stuffing-box end | valve controls the rapidity of admission Or
~ of the eylinder, and compressed air, which | exhaust. Two forces are constantly present, .

-

‘constitutes the ijala'nciﬁg, force of the hoist, | each opposing and balancing the other so 100

45 is admitted to the opposite end of the cylin- | that the motion of the balanced-pressure air

~ der to tause the piston to move outwardly hoist is much more p{}sitive_and under better

. andis exhausted to cause ‘the piston to mo¥e- -gontro]l than the motion of the single-acting

~ inwardly. The balﬁ'nced'-pre'ssure’* air hoist-air hoist. - e

.18 much amore positive in its movement than | In my prior patent No, 840,876, ‘dated 105

50 théﬁnﬁﬁptiﬂg or plain air hoist in.which | January 8, 1907, I have shown means for
the stuffing-box end of the cylinder i sub- | more positively re%ulat'mg the motion of air
jected to pressure to cause the piston rod to ‘Thoists consisting 0 ‘speed-regulating devices
move Inw ardly, and pressure is exhausted to | that are. independent of the operating valve,
permit said piston Tod to move outwardly, | and the object of my present invention is to 110

65 the opposite end of the cylinder bein% con- | still further perfect the control of balanced- -
stantly connected to the atmosphere. In the | pressure air hoists. - 1 accomplish this by

ol - — o — @
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15

by governin?

controlling the ingrésé and e%ress of the com-

pressed air that constitutes the motive force,

and also controlling the admission and ex.

haust of the compresséd air from the variable
pressure side of the piston, gainip% thereb:
Ereat steadiness of motion and good contro

and controlling the motive
force as well as the resisting force or bal-
ancing force. ' ' '

In the bal‘anced-press;nre alr hoists hereto; |

fore in use the constant pressure end of the
cylinder is in direct communiecation with the
compressed air supply and any variation in

the pressure of the air su ply extends to the
constant pressure end of the cylinder irre-.
sEective of the operating valve so that if
t

e load is suspended intermediate the two

limits of movement of the piston and the

operating valve is in its central or neutral
position any chan ﬂ
compressed air supply will change the force
acting on the lower side of the piston and

dest-rogr the equilibrium of ‘the hoist forces
e
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and the piston will move until the forces
are again equalized. This movement of the

piston when the operating valve is in its

neutral position, due to variations of the alr
supply pressure, is an objectionable feature
of the balanced-pressure héists heretofore in
use, and a further object of my invention is

to provide a balanced - pressure air hoist
which is so constructed that chan]ges of -

pressure 1n the compressed air supp
_ piston to move. "

Other objects and desirable features of my
invention will be hereinafter pointed out.
Referring to the drawingswhich illustrate

y will

the preferred form of my invéntion, 1 desig-

nates a cylinder having a piston 2 recipro-

catingly mounted therein, the rod 8 of sajd

]

piston pro;
the cylinder ‘and being
load ‘connected thereto.

ecting throngh the lower end’ of

of the cylinder 1, and said pipes are connect-
ed to a valve ¢asing 6 in which an oscillati )
valve A is arranged, the valve seat of sai

casing being provided with ports 4* and 3¢

with which the pipes 4 and 5 communicate.

‘A pipe 7 that leads from a supply of fluid
under pressure, preferably compressed air, |
-communicates with the

an ‘exhaust ‘pipe 8

seat of the casing 6, and ar :
ort 8* 1n sald casing,

leads from an exhaust

as shown in Fig. 2, the pipe 7 being pro-
vided with a check valve 14. The valve A
has a .chamber or duct 9 that establishes
pipe 8

communication between the exhaust
and the pipe 4 that leads to the upper end
of the cylinder when the valve is i its
hoisting -ﬁmﬁitiﬂn, a8 shown in Fig. 5;
namely, the position it occupies' when the
load is being raised, and said valve is so

“designed that a blank portion thereof covers
65

the port 4*, with whicl the pipe 4 commu-

‘tion, as shown in Fig.

‘shown in Figs. 1 and 3,

proximately  horizontal

ge 1n the pressure of the

| supply through the por

adapted to have a
_ "~ Pipes 4 and 5 lead |
into the upper and lower ends, respectively,

ort' 7* in_the valve
| close the ports 42

| will thus be trapped or cut

054,401

nicates, wken the valve is in its neutral posi-
'3, said valve also
being provided with a blank wing 10 that
closes the port 5= when it is in its neutral
position. " The valve A never closes the port 70
7 with which the supply piﬁe 7 communi-

cates so that the interior of the valve casing

1s always in direct communication with the

supply of compressed air. .,

An operating lever 11 is connected to the 75
stem of the valve A for turning it, and
when said valve is in its neutral position, as
the pipes that lead
to the upper and lower ends of the cylinder
will be cut off from the sy ply of com- gg
Eressed air and the piston wiﬁ be locked or

eld at rest, the lever 11 assuming an ap-
position at such
times. When the lever 11 is shifted in anti-
clockwise direction from its neutral Posi- gs
tion, shown in Fig. 8 the piston will move
toward the upper end of & e cylinder, and

| when said lever is shifted in the opposite
direction the piston will
lower end ﬁf!tllz
A i1s In its lowering fpositian,gas.a shown in
r

move toward the
¢ cylinder. ‘When the valve ¢

I1g. 4, the port 7* from the supply pipe
a.n]g th"e ports 4* and 5* from the pfpes that,

lead to the upper and lower ends of the cyl-
‘inder, ‘will be ,(()Ipen' so that compressed air g5

will be admitted on top of the piston until
the downward forces are greater than the
resisting forces and the piston is thus caused
to move downwardly, the compressed air in

the lower end of the cylinder being forced 100
out through the port 52 and into the general

7* or into the upper
end of the cylinder through the port 42
When it is desired to raise the load the valve
A is turned into its hoisting position, as. 105
shown in Fig, 5, 50 as to bring § e chamber
9 therein into alinement with the port 42 for
the pipe that leads to the upper end of the
cylinder and thus permit the air on the up-

- per side .of the cylinder to exhaust through 114

ressure fluad
to the lower
and pipe

the pipe 4 and the pipe 8, the
or motive force being admitte
side of the piston through port. 5
5 and thus causing the piston to move up-
wardly., - 115
If it is desired to sto the piston at some
point intermediate its limits of travel, the
valve A is turned into its neutral position,
as shown in Fig. 3, so as to simultaneously
ose and 5% for the pipes that .4
lead to the upper and lower ends of the cyl- =~
inder. The air on both sides of the piston
off from the
source of supply so that the piston will
come to rest and remain in this position un- g5
til the load is changed or the valve A is '
turned to uncover the ports which it closes.
If the load on the piston is diminished the
piston will move s owly toward the upper
end of the cylinder until the air on the up- 139,
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per side of the piston has been compressed
sufficiently and the air on the lower side of
the piston has expanded enou gh to again
malke a balance and thus compensate for the

5 weight of that portion of the load which 1s

. that is to be pour
10 is desired to tilt same, the

and when the ladle is tilted to discharge
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65 that cooperates with

30 metdal that has been poured

or the vdlve is turned.

‘against the pressure under 1t,

“and narrow. Said valve 1S 0

For example, if the hoist 1s be-
a ladle of molten metal
to form a casting, when
in the position at which 1t

valve is turned
ition, as shown in Fig. 3,

removed. >
ing used for raisin

the ladle arrives
into its neutral

some of the metal therein and thus diminish
the load on the piston, the piston will move
upwardly a slight distance nntil the air on
the upper side thereof has been compressed
sufficiently and the air on the lower side has
expanded sufficiently to renew a balance or
(o offset or compensate for the weight of the
out of the ladle,
the piston coming to rest and remaining in
this position until the load 1s apain reduced

"The load can be
raised higher by turning the valve into its

hoisting position, as shown in Fig. 5, so as’|

to relieve the balancing pressure or force on

the upper side of the piston, and when 1t 1s
desired to have the piston move downwardly

the valve is turned into its lowering position, |

as shown in Fig. 4, so as to simultaneously
open the ports 4% and 5°, thus permitting the
+ir to flow into the upper end of the cylin-
der so as to force the piston downwardly
and also force
the air in the lower end of the cylinder back
into the pressure-supply system OT into the
up{)er end of the cylinder-. '

he hoist is preferably

, provided with
spaed-regulaming valves similar to

those de-

_seribed in my prior patent No. 840,876, pre-

viously referred to, said valves bein

mounted in valve casings 12 and 13 arrangec
in the pipes 4 and 5, respectively. The cas-
ing 12 is provided with two check valves 12%
and 12 that open in opposite directions, as
:ndicated by the arrow in Fig. 1, and the cas-
ing 13 is provided with two check valves 152

and 13° that open in opposite directions, but
as said regulating valves. form no

of same is not deemed necessary.

The main advantage
principle above described is that the motion
of the piston is well controlled while the
valve is open, and the piston is not affected

by external changes when it is intermediate :
its ends

and the controlling valve is closed.
Yn order to secure the best control of the
speed of hoisting or
is open I prefer to use a valve of the form

shown in Fig. 6, wherein the

the saifie construction as the valve shown 1n
Fig. 2, and comprises & movable part A’
ports in the casing 26,

casing, and pipes 2% and 20

- the movement

' on the lower side :
ing equilibrium to be established with a less
. movement of the piston

] ‘ _ part of |
my present invention, a detailed description !

of an air hoist of the |

lowering when the valve

orts are long |
substantially

2

said part having a duct 29. A supply pipe
07 communicates with a port 27* In said
. lead from ports
942 and 25° 1n said casing to the upper and
lower ends of the cylinder. An exhaust pipe
58 leads from an exhaust port 28* in said
casing, and the movable part A’ of the valve
is provided with a blank wing 20 that con-
trols the passage of the motive medium
threngh the port 25%° In a valve of this

“construction a small opening of the port 24*

{0 admission or exhaust is accompanied by
a correspondingly small uncovering of the
port 258, so that the ingress or egress of alr
from the upper part of the cylider 1S COl-
trolled simultaneously with the flow of air

from and to the lower end of the cylinder.
A larger opening ot the upper port 24*

would likewise be accompanied by a
opening of the lower port 252,
Another great advantage of the hoist above
described over the balanced-pressure hoists
heretofore in use is that it is much stea dier
ander variable loads when the valve1s closed
or in its neutral .position, as shown in Fig.
3 In the balanced-pressure air hoists here-
tofore in use the constant pressure end of
the eylinder communicated at all times with
the source of air supply that constituted the
motive force, and a diminished load would

large

- be accompanied by an upper movement of

the piston until the air above the piston was
compressed sufficiently to restore the balance,
the air under the piston remaining at con-
stant pressure. With my improved hoist
of the piston under the same
conditions would
entrapped. in both ends of the cylinder and
2 diminished load would be accompanied by
a compression of the air on, the upper side
of the piston and an expansion of the ar

of the piston, thus caus-

as the moving force
Jecreases as the piston moves, and the op-
posing force 1ncreases siimultaneously.

In Figs. 1 to 6, inclusive, I have shown a
single valve combining the functions of con-
trolling the exhaust and admission of air
to the upper part of the cvlinder, and the
ingress and egress of the air to the lower
part of the cylinder. It is obvious, however,
that these two functions can be carried out
by separate valves 40 and 50, as shown 1n
FFig. 7. In this construction the supply pipe
41 leads to a pipe that communicates with
the casings of sauid valves, and a pipe 42
leads from the casing of the valve 40 to the
upper end of the cylinder, the casing of the

valve 50 being connected with the lower end

of the cylinder by means of a pipe 43, and:

the casing of the valve 40 being provided
with an exhaust pipe 44. The valve 40 1S
provided with a duct 40* that establishes
communication between the supply pipe

be less because the air 18
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and the pipe 42 that leads to the upper end
of the cylinder and also establishes com-
muntcation between said pipe 42 and the
exhbaust pipe 44, The valve 50 is merely
provided with a port 50¢ that permits the

motive medium to pass into or exhaust from |

the pipe 43 that leads to the lower end of
the cylinder. These valves 40 and 50 can be
operated by two men or the hands of one
man, or the stems of the valves could be con-
nected, as, for example, by a rod 45 fastened

to arms 46 on the stems so that both valves

would move when the operating means 47
was actuated.
would be preferable to have the valves so
connected to the operating means that both
valves would move simultaneously to open
or cover proportionately the same area of
the ports 4* and 5% shown in Figs. 1 to 5,
but, 1f desired, one valve could have a slight
lead on the other without departing from
the spirit of my invention. I
the construction shown in Figs. 1 to 4, how-
ever, on account of its simplicity, and wher-
ever I have used the term “means for cut-
ting off the fluid that is admitted to opposite
sides of the piston™, or similar expressions,
I mean to include either a econstruction such
as that shown in Figs. 1 to 4 in which a
single member is provided with two separate
and distinet portions that cotperate with
independent ports, or a construction such

as that shown in Fig. 7 in which the valves

that control the passage of the fluid into
the cylinder are mounted on separate stems.

In the constructions herein shown the cyl-
inder 1 is arranged in a vertical position
and I have therefore described the piston as
moving to the “upper” and “lower” ends
of the cylinder, but it will, of course, be
obvious that the cylinder could be arranged
horizontally or in an inclined position with-
out departing from the spirit of Ny inven-
tion, | |

Having thus described my 1nvention,
what I claim as new and desire to secnre by
Letters Patent is:

I. A fluid-actuated balanced hoist, pro-
vided with a cylinder, a piston arranged in
said eylinder, means for creating a uniform
pressure in said cylinder on both sides of the

piston to cause the piston to move in one di-

rection and for reducing the pressure on one
side of the piston to cause it to move in the

opposite direction, and means for cutting
ofl the supply of pressure to both ends of the | :
- haust from the upper end of the cylinder to

cylinder so as to hold the piston at rest.
2. A fluid-actuated Dbalanced hoist, pro-
vided with a piston that is

sure on both sides of the piston to cause it
to move 1n one direction, means for reducing
the pressure on one side of the piston to
cause 1t to raise said load, and means for

cutting off the supply of fluid to both sides k

In such a construction it |

- cylinder, a conduit leading

I prefer to use |

1mder with a

leading from the lower

adapted to move |
a load, means for creating a uniform pres- |

854,401

of the piston to hold the piston at rest be-
tween its two limits of movement.

3. A fluid-actuated balanced hoist, com-
prising a cylinder, a piston arranged in said
cvlinder and adapted to move a load, means
for introducing a fluid under pressure into
one end of said eylinder and simultaneousl
connect the other end of the cylinder Wit{
the atmosphere so that the piston can raise
the load, and means for cutting off the sup-
ply of fluid to the cylinder HH§ also closing
the cylinder to the atmosphere so that the
Pisten will come to rest intermediate its
imits of travel. '

4. A fluid-actuated balanced hoist, com-
prising a cylinder, a piston arranged in said
into one end of
satd cylinder and com municating with a sup-
ply of fluid under pressure, a conduit leag

g nto the opposite end of said cylinder, a.

valve for permitting the fluid. to enter the
conduit lust referred to, means on said valve
for permitting the fluid which it has ad-
mitted to the cylinder to exhaust therefrom,
and means for preventing the fluid which en.
tered the cylinder through the conduit first
referred to from escaping when said valve
closes the conduit which it controls, thereby
causing the piston in the cylinder to remain
at rest. | R

0. A fluid-actuated balanced hoist, com-
prising a cylinder, a piston arranged 1n said
cyhuder and addapted to move a load, means
for connecting the opposite ends of said cyl-
supply of fluid under pressure
to cause the piston to move in one direction,
means for permitting the fluid to exhaust
from onc end of the cylinder without cut-

- ting off the supply of finid to the other end

of the cylinder so as to cause the piston to
move 1n a direction to raise the load, means
for cutting off the exhaust from the cylin-
der, and means for closing the port 1o the
other end of the cylinder so as to hold the
piston at rest at some point intermediate its
limits of movement. o '

6. A fluid-actuated balanced hoist, com-
prising a cylinder, a piston arranged in said
cylmder and adapted to move a load, a pipe
end of said cylinder
and communicating with a supply of motive
flid under pressure, a pipe leading to the
upper end of said cylinder, a valve for ad-
mitting fluid from said supply into the up-
per end of the cylinder to cause the piston
to descend and for permitting the fluid to ex-

ause the piston to ascend, and ineans for
cutting oft the supply of fluid to the lower
end of the cylinder when said valve is turned
Into a position to close the pipe that leads to
the upper end of the cylinder. |

7. A fluid-actuated balanced hoist, com-
prising a cylinder, a piston arranged in said
cylinder, a pipe leading from the lower end
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of said cvlinder and communicating with a !
so that the |

fluid under pressure
of the piston will be constantly
means for equalizing
side of the piston
direction and re-

supply of
lower side
subjected to pressure,
the pressure on the upper
i cause it to move In one
dueing the pressure on the upper
piston to cause 1t to move in the opposite di-
rection, and means for positively cutting oft
the lower side of the piston from the supply
of fluid. .

8. A fluid-actuated halanced hoist, com-
prising a cylinder, a piston arranged inside
of said cylinder, a valve casing,
ing from the opposite ends of said ¢
to said valve casing, a supply pipe
into said easing,
of said casing for
the source of supply
of said cylinder and

eading

ermitting the fluid from

means also being adapted to permit the fluid
from the source of supply to enter both ends
of the cylinder simultaneously,.or positively
close the pipes leading 1o hoth ends of the
cylinder. |

9. In a fluid-actuated hoist of the bal-
anced type, a cylinder, a piston arranged 1n
said cylinder, pipes leading to

the opposite
ends of said eylinder for introducing oppos-

ing forces 1nto said eylinder so as to caust |

the

piston to descend, a valve casing com-

municating with said pipes, a supply pipe

communicating with said casing, and means

arranged in said casing for closing the pii)eﬁ

that lead to the opposite ends of the cylinder. |

10. In a fluid-actuated hoist of the bal-
anced type, a cylinder, a piston arranged 1N
said cylinder, pipes leading to the opposite
ends of said cylinder for introducing op-
posing forces into said cylinder so as 1o

cause the piston to descend, a valve casing
communicating with

said - pipes, a supply
pipe communicating with said casing, and
valve in said casing which closes the pipes
that lead to the-opposite ends of said cyl-
inder when it is moved info a certain posi-
tion, said valve having a chamber or duct
that establishes communication between the
atmosphere and the pipe that leads to the
upper end of the cylinder when said valve
is in a different position.

11. In a fluid-actuated
anced type, a cylinder,. a
said cylinder, pipes leading

ends of said cylinder

hoist of the bal-
piston arranged 1n
to the opposite

the piston to descend, 2 valve casing com-
municating with said pipes,

said casing for opening and closing the pipes
that lead to the opposite ends of said cyvl-
inder, said valve having means
ing communication between the upper end
of the cylinder and the atmosphere when 1t

is in a certain position.

side of the |

pipes lead- |
lindar ;

and means arranged inside |
. medinm to and from the upper

to enter the lower end |
_ the fluid in the upper
end of the casing to exhaust therefrom, said

for introducing oppos-
ing forces into sald cylinder so as to cause |

and a valve 1 !

for establish- |

i controlling or regulating

' which is adapted to flow
lower -end of the

A E——r— T

.Sai{: Suppl}" GJE ﬂllid,

S

12. In a fluid-actuated hoist of the bal-
anced type, a hoisting cylinder having a
piston arranged therein, means for 1ntro-

' ducing a motive medium into the lower end

of the cylinder to exert upward pressure on

the piston and a balancing medinm into the

of the cvlinder to exert dow1l-
the piston, and means for
the ingress and
lower

upper end
ward pressure on
egress of the motive medium into the
end of the cylinder.

13. In a Auid-actuated bhoist of the hal-
| anced type, an operating cvlinder provided

with a piston and having 1= lower end com-
municating with a motive medinm  which
axerts upward pressure on the piston. means
for admitting and exhausting a balancing
end of the
cvlinder to cause the piston to descend and
ascend, and means for controlling both the
ingress and the cgress of the motive medium
to and from the lower end of the cvliinder.

14. In a fluid-actuated hoist of the bal-
anced type, an operating cylinder provided
with a piston that 1s adapted to move a load,
a supply of motive fluid under pressure
] into and out of the
cylinder, means for regu-
lating or conirolling both the inflow and
outflow of <aid motive medium to and from
‘he lower end of the cylinder, and means
for admitting fluid into the upper end of
the eylinder and exhausting it therefrom to
cause the piston to descend and ascend.

15 A fuid-actuated balanced hoist, com-
prising an operating cylinder that 1s pro-
vided with a piston, a supply of motive Euid
nnder pressure that communicates with the
lower end of said eylinder, means for cut-
tine off the lower end of said cyvlinder from
and means for admit-
ting and exhausting = fnid of equal pres-
«ure to and from the upper end of the
cvlinder. | |

16. A Huid-actuated halanced hotst, com-
prising an operating cvlinder provided with
1 piston. a supply of fhud undelr pressure,
conduiis that establish communication be-
tweon said supply and the opposite ends ol
saidl cvlinder, devices that govern and con-
trol the flow of the fluid through said con-
duits, and means for actuating said devices
<imultaneously to cut off both ends of the
eylinder from the source of supply.

17. A fluid-actuated balanced hoist, com-
prising an operating cylinder provided with
a piston, a supply of finid under pressure,
conduits that establish coppmunication be-
tween said supply and the opposite cnds of
said eylinder, and means for controlling the
ingress and egress of the fluid to and from
the opposite ends of said cylinder and simmnl-
taneously varying the size of the fliad pas-
sageways in said conduits. N

is. A fluid-actuated balanced hoist, com-
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prising an operating cylinder

conduits that establish communication be-
tween said supply
said cylinder, means for varying the size of
the fluid passageway in one of sald con-
duits to permit the Auid .o be admitted to
and exhausted from one end of the cylinder,
and means for simultaneously varying the
size of the fluid passageway in the other
conduit so as to produce a flnid passageway
of approximately the same area as that of
the condnit first referred to. |

19. A fluid-actuated balanced hoist, com-
prising an operating cylinder provided with
a piston, a supply of fluid under pressure, an
operating valve for admitting and exhaust-
ing the fluid to and from the balancing end
of said cylinder and for admitting and ex-
hausting the fluid to and from the motive
end of said cylinder, said valve comprising
a movable part provided with twe ycontrol-
ling portions, and a seat for said movable
part provided with two approximately
elongated ports of substantially the sane
area, with which said controlling portions
cooperate. -

20. In a balanced pressure air hoist, a
cyhinder, a piston operating therein and
provided with a piston rod, a source of com-

_ provided with |
a piston, a supply of fluid under pressure, |

and the opposite ends of .
- from said

pressed air; a pipe leading from one end of .

the cylinder to the source of compressed
air, a stop valve arranged to stop the flow
of air through said pipe at will, a second
pipe leading from the other end of said cyl-
inder to the source of compressed air, and
a valve for permitting compressed air to
pass through said second pipe into the cyl-
inder, or escape from the cylinder to the
atmosphere, snid valve also being adapted to
stop the flow of air through said second pipe
in either direction at will. -

21. In a balanced pressure air hoist, a
cylinder, a piston operating therein and pro-
vided with a piston rod, a source of com-
pressed alr, a pipe leading from one end of

adapted to

the eylinder to the source of compressed air, |

a stop valve arranged to stop the flow of air
through said pipe, a second pipe leading
from the other end of said cylinder to the
source of compressed air, and a valve ar.
ranged to permit

through said second pipe into the cylinder,
or to permit compressed air in said cylinder
to escape to the atmosphere, or {o stop the
flow _

sald two valves being operated by a means
common to the two, so as to cause them to
move simultaneously,

W Jw)
inder, a piston operating therein and
vided with a piston rod, a source of com-
pressed air, a pipe leading from one end of
the eylinder to the source of compressed air,
a stop valve arranged to stop the flow

compressed alr to pass |

of air through said sccond ppe at will, |

]

2. In a balanced pressure air Loist, a cyl- | "
pro- i this 25th day

- Tect with,

ports being so arranged

of |

8964,401

"

air through said pipe, a second pipe leading
from the other endp of said cylinder to the
source of compressed air, and a valve ar.
ranged to permit compressed air to escape
second pipe into the atmosphere,
or to stop the flow of air through said second
pipe at will, said two valves being operated
simultaneously by a means cominon to the
two and so arranged that in the central po-
sition both valves close the pipes they con-
and when moved, open their re-
spective pipes in unison.

2o. In a {')alunced pressure air hoist, a cyl-
inder, a piston therein
ton rod, a source of compressed air, a valve
casing connected to the source of compressed
air, a port in the valve casing leading to one
end of the cylinder, another port 1u the valve
casing leading to the other end of the cylin-
der, and a valve operating in said casing
and adapted to open or close one port to the
compressed alr supplv and to open the other
port to the compressed aiyp supply, or to
close it to the compressed air supply and
open 1t to the atmosphere, the valve and
that when the valve
IS 1n central position both ports are closed,
and when said vdlve is moved botl ports
open In unison.

24. In a halanced pressure air hoist, a cyl-

mder, a piston therein provided with a pis-
ton rod, a source of compressed air, and
means for simultancously regulating the
flow of the motive pressure to and from the
cylinder and the balancing pressure of the
hoist. :
20. In a balanced pressure air Liolst, a cyl-
inder, a piston therein provided with a pis-
ton rod, a sonrce of compressed . air, and
means for regulating the flow of the motjve
pressure and the balancing pressure of the
hoist simultaneously, said means also being
entrap the air pressure existing
in both ends of the hoist sunultaneously,

26. A balanced pressure air hoist pro-
vided with means 11:)1' simultaneously regu-
lating the flow of the motive pressure and
the balancing pressure into and ont of the
operating cylinder.

27. A balanced pressure  air hoist pro-
vided with a combined valve that is AT-

provided with a pis-

ranged to regulate the flow of the motive

pressure and the balancing pressure simul-
wanecously, and a check valve in the com.
pressect air supply pipe arranged adjacent
to the valve body to prevent com pressed aty
from leaving the cylinder of the hoist
through the compressed air supply pipe.

In testimony whereof 1 hereunto affix my
signature in the presence of e witnesses,
of FFebruary 1909,

GEORGE F. STEEDMAN.
Witnesses:

Rapperx M. DPosr,

Geo. E. Horrarany.,

70

75

&0

Ko

g0

95

100

105

110

115

120

125



	Drawings
	Front Page
	Specification
	Claims

