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To CLZZ whom it may concem S
- Beit known that I, (xnenen I* annmIAN '-:f?-
a citizen of the Unlted Sta,tes, residing att;}
- St. Louis, Mlssourl have 1nvented a certa,ln;ff] L
‘new and useful Impmvement in Balanced- |
Pressure Elevaters ‘of which the: tollowmﬂ[j .
is a full, clear,. and exact deserlptmn such.
as: wﬂl eneble othels skilled in -the art to
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- whlch 1t eppertams to make and use the;ﬁ};
Thls 1nvent10n reletes to pneun'latlc ele-f
~vators, and: partlculerly pneumatlc eleva- |
'_ tors 1n whlch the cyllnder 1s dlreetly under-ﬁ_;_
In my numerous prmr patents} I have}-_;;
- shown seveml different types of pneumetle_;{:
“In the direct type, the: cyllnder'??;; a
is placed éhrectly over-the elevator cage, and
~ the piston rod is connected dnectly to the-
upper. part of the cage. -
~the cage is lifted by means: of wire rope
attached to the upper portlen of the cage.
In both the direct and rope type elevators,
the piston: rod is n: tensmn ‘Ll’ld hfts the cage??i'
by pulling on 1it. . o
- The types of eleveters ;mst descrlhed erei.';_-
 not suitable for certain specml uses, as, for.
instance, what is termed a-
vator ”, where it is necessary that the cylin-"|
der be- chrectly underneath the elemtor ca,cre_;?;_

or platform.

N The object of Iny preeent 1nvent10n is: t0'5f_'-;_5;

~ adapt the use of a pneumatic hoisting cylin-
der to a direct-acting elevator, in which the:
cyhnder is directly nnderneath the platfm m:
and ralses the platform hy pnshlno 1t up-:-,_;_
'ling box- 10, having a’ pair of oppositely

"-wa,rd
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- '-eter

A further oh] ect ef Iny nwentmn 1s to pro--ﬁg;'
. Vlde an-elevator. ef thls type, Whlch 18 eefe[}

and reliable.

The aecompanyine* drawmg represents en}f
elevator of this type and illustrates the pre-_i_ |

terred embodiment of my: invention.

Tt is usually deswable m ‘elevators of thls-l-i:__
class that the support on ~which .the load | -0
~ rests be 1 in the nature of a- letferm and not~
4 ceﬂe
~ quires: the,t the

In the rope. type,

51dewalk ele-

The use of a sha,llew platforxn Te-
pleton rod . be snfﬁ(nently-_gf_
strong: to support without" distortion the: The.
platform when the entire load is carried near
- one end or 51de thereof Whmh neceemtetes..
| .;' | inwardly opening checlt valve 16 that co-

R _ 'I opemtes Wlth a plpe 16& whwh leads to the up-

.-;_:1ny present invention. -
_ Referrlng to said dmwmg, A demgnatee--
ithe cage or platform of an elevator wmeg'
an
B designates the operating cylinder that is
;:_'armnoed underneath said cage.
“2n. sald eyhnder has a piston rod 3 con- _
| nected to its upper face, and said rod projects -
“through a stuffing hox 4,1n the upper end
of the cylinder, end 1S connected to the lower
;81de of the cage A.. :
 The actuating ﬂmd Wthh is plefemblyf _
-_i.fan under pressure, 1s- contained 1 a tank, -
-not: shown, and said tank: cemmnmcetes with -~
70
‘o two-way: controlhng valve €, said supplyj L
_;‘,;'plpe”“hevmg a branch 7 that commumeetes-- '
“with the lower-end of the cylinder.
| 8.that communicates with the upper end of
‘the cylinder, leads to said valve casing 6, and
said: valve casing 1S pmwded Wlth an -ex-
“haust  pipe- 9 theu cemmunlcetes Wlth the
--f:etmosphere S -.
“The means employed in the elevator here-
;_1n shown for controlling the. actuating fluid
to and from the cylinder is similar to that
“shown in my prior patent No. 840,876, dated -
January 8th, 1907, so that I will enly brleﬂy-- o
| describe the operatlon of said means.

‘by the arrows.
-*?iwztth the’ 1nward1y opening. check valve 11,
. |"introduces the actuating fluid into the lewel -
end of the cylinder, a,nd a pipe 14, that co-
operates with the: ontwardly opening check -
| valve 12, permlts the fluid on the underside
| of:the _
“of “the cylinder, when the cage descends.
pipe 8 ‘that 1s- tepped 1nte the casing
| of the eontrolhng valve C,. communicates

with a speed-controlling: box 15 having an
106

The hgure of the dla,Wlng is-a ver tical

ee(,tlonal View - of an ele\mtm

tra,vels on vertically disposed tracks 1

‘supply- plpe 5, that leads to the casing 6 of

The supply ‘pipe 5 -is provided with a

“opening: check Valves 11 and 12, that permit
-the motive fluid pressure to travel in oppo-
-_i}sn:e chrectmn throngh said box, as indicated

pipe 13, that cooperates - .
95

A

piston to exhaust from the lower end

‘A pipe

elnbodymﬂ 55
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- The piston -
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‘check valve 5* arrenged between the branch =~
7 and the Supply tank, so as to prevent the
fluid from backing up inte the supply tank,

‘and’ sald branch 7 leads to a speed- control-—;--f S
90

100



- The dixection of movement of the cage.

per end: of the cylinder, said box also having:
‘an outwardly opening check valve 17 that
~~ cooperates with a pipe 17* which leads to the
- upper end of the cylinder. As the branch |
7 Trom the supply pipe communicates at
~all times with the lower end of the cylinder,
- the -motive. force. will be constantly exerted
- on the under side of the piston and thus
~tend to move it in a direction ‘to raise the’

cage. . . .

" 18 governed by the controlling. valve C,

15

- which 1s adapted to be turned: into such a
~ position, that- the fluid on the upper side
of-the piston can escape through the pipe
172 speed-controlling box 15, and pipe § to
- .the exhaust pipe 9 that leads from the cas-
~1ng of-the controlling. valve. The elevator-
18 so, designed: that -the cage dges not stop
between, its upper and lower levels, and when.
~ the cage.approaches.either of said levels, its |
~~speed. 13, gradually. reduced . by. means of |
~plungers 18 and 19 on the lower and upper
- sides ofi the piston that project into cush-.
1oning chambers 18% and 19* in the heads of
- the cylinder; as shown. and clearly described
- -in.my prior-patent No, 845,827, dated March |
- -oth, 1907, the speed-controlling boxes being.
 provided with leak valves.20 that permit the.
Luid to. escape gradually from said; cushion-.

-

-~ 1ng chambens.

., When the cage is at its upper. level and it

. -

r
. . uy

R is desired to. have it ‘descend, the valve C
18 turned- 1nto. such a position that commu-
ablished between the sup-

nication will be est

. ply pipe 5 and the pipe 8, thus permitting
- the fluid to, enter: the yupper end-of the. cyl-

- Inder and; exert downward. pressure on the

~upper side. of' the piston, so! as to balance
B ¢

the upward pressure or force that is ex-

~erted on the lower side. of the piston. In

- view of the fact that the piston rod is large

- and is; connected. to. the upper side of the. |

a -+ -

. piston, the area of the upper. face of the

. lower. face of the piston, so that the cage.
- would: not: descend when it is. not provided |
. with, a load; 1f some means in addition to

piston, is -much less than the area, ‘of the

~_ the fluid that is introduced: into. the. upper.
- 50

L I O

end, of the cylinder were not provided for-
. overcoming. the excessive pressure tliat, the |
-~ flud exerts on, the under side of the piston.

- Therefore, I have so designed the: cage and-
the: piston rod. that the combined. weight of
same, plus the pressuve that the fluid: ex--

- euts on the upper side of the. piston, will

oTTex

C

-
r

Ll r - -

- with a heavy memher I) that is permanently
- connegted: to, the cage, so; that, it forms. part.

- of the cage. Sajd member, ) adds. enough

~admitted. to both sides of the
the pressure on both
-equalized. In other words, the piston rod.

- seribed, g
principle, pressure would be admitted to the

lower side. of the piston to raise the load
‘and exhaysted from, said lower side. to,lower
‘the load. If the empty cage were foreed up-

eed: the upward: pressure. that the. fluid
- exerts onsthe under side of the.piston, This
result; can. be accomplished. in various ways,
such, for, example, as prowviding. the cage | ed f
' ' ' the full load

 welght to the cage, so. that the combined
‘weight of the cage and piston rod will be
‘sufficient to cause the cage to descend un-

65

loaded, when the full working pressure is

_ piston or when
sides of the piston is

and empty cage have suflicient weight to re-

70

turn themselves against the unbalanced forces

‘of-the hoist, it being understood, of course,
that the location of the piston rod on the.
‘upper. side of: the piston prevents the forces
i of the hoist from being i balance. .
| fer to. use the member D, which is formed

of 1ron or some other heavy material and -

not wish. to, be. understood, however, that my.

broad idea is limited to this exact construc-.
tron, for the piston can be weighted In num-,
| erous; other ways, without departing from

the spirit of my invengion. =~ = 7
In.my previous patents, I have shown the

use of the balanced pressnre air hoist gdapt-
-ed to pneumatic elevators where the, pistons
act on the cage by pulling. In the type of
-elevator herein illugtrated; namely, one in

which the. piston, yod: is connected to the un-

der side. of the cage, direct air pressure has

heretofore been used, but such an elevator is
not safe. . o

- In an elevator of the character herein. de-
but operated on. the single. acting-

Loa-

ward, only a comparatively light air pres-
sure would be required to raise the cage, and

‘1f; when the cage reached its upper level, the.
1 Tull load the elevator is. designed for were

placed: upon, the cage, there. would not he

sufficient sustaining power underneath the
‘piston. and, the. cage would, descend, uyntil
‘the air in"the cylinder was compressed, sufli-
ciently to support the load. With, the. bal-

provided with recesses 21 that can he filled
‘with some suitable heavy material that adds.
weight to.the cage, thus enabling the perma-
‘nent weight- on the piston rod to be. varied
by placing material in the recesses of the
member: D or removing. it therefrom. I do
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anced hoist principle herein shown, however,

the action 1s decidedly different. Air-under

full pressure is constantly admitted to the

lower side of the piston and air must be ex-
haunsted; from, the upper side. of the piston.to
“permit the cage to ascend, and when the cage.
“has reached its upper limit, there is the full
-supporting pressyre exerted on the undey.
‘side of the piston, and: the air is all exhaust-

T e L e A

115
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ed from the upper side of the piston, so.that
can be placed upon. the cage.
Immediately. upon its arrival; at the, upper

__ 125
Jimit. With this explanation, -

1t 1s obvigus.



~that the balanced pressure air hoist 1s neces-
“sary for a safe elevator of this character, but.
the necessarily large diameter of the piston |
rod would apparently prohibit the use of.
‘the balanced pressure hoist, and 1t is only"
by means of the novel expedient of adding:
- sufficient weight ‘to the ordinary rod and
~ cage that I have been able to employ the bal--
- anced air hoist to elevators as herein de-
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~der provided with a piston, a piston rod con- .
nected to the upper side of said piston and
~ projecting upwardly through a stuffing box .

1n the upper end of the cylinder, a cage or |
~ supporting platform connected to the upper.
end of said piston rod, means for establish-
ing a direct connection between the lower:
‘end of the cylinder and a supply of fluid un--
der pressure so that upward pressure will be
- constantly exerted on the lower side of the

55

60

scribed.

I have spoken only of pneumatic elevators.
throughout, but it is apparent that steam or
any gas under pressure can be used in place
of compressed air, and when I. speak, in the
claims, of pueumatic elevators, 1 wish it to
be understood that steam or any other gas
‘under pressure can be substituted. .

- Having thus described

my.:

ters Patentis: . o

1. In a balanced pressure hoist, a cylinder
provided with a piston, a piston rod connect- |-
~ ed to the upper side of said piston and pro--
~ jecting upwardly through the upper end of
said cylinder, a direct connection between

the lower end of the cylinder and a supply.

- of fluid under pressure, and means for in-
~ troducing fluid under pressure into:the up--
 per end of the cylinder to cause the piston to.
move in one direction and for exhausting the .
- fluid from the upper end of the cylinder to

~ cause the piston to move in the opposite di-
' rection, the piston rod carrying a permanent

load which is of sufficient weight: to cause |

said piston to descend when the actuating
~ fluid 1s introduced into the upper end of the
o C}fliﬂder. L T T

2. In a ' '

hoist, a cylinder provided with a piston hay-.
ing a piston rod that projects upwardly.
through the upper end of the cylinder, said |
~rod being adapted to have a permanent load |
- imposed on the upper end thereoi, the lower |
_end of the cylinder being in constant com-.
‘munication with a supply of fluid under
pressure, and means for introducing a bal- | pist
- ancing pressure into the upper end of the | 6.
- cylinder and exhausting it therefrom, the.
- weight of the piston rod and the permanent.
load thereon being sufficient. to cause the
load to descend when the pressure on the two

sides of the piston is equalized. .-~

- 3. In a balanced pressure

~pressure on tl

balanced pressure fluid-actuated

‘under pressure into the upper end of the
cylinder and exhausting it therefrom, the
“weight of said cage and piston rod being
‘sufficient to cause the cage to descend when
‘the pressure of the actuating fluid on the
-two sides of the piston is equalized.

pressure, a controllmgva,lve for admitting

said cage to compensate for the space which

‘the piston rod takes up in the cylinder and
‘thus cause the -cage to descend when the
‘on the opposite sides of the piston
1s'equalized. .
‘| 5. In a balanced pressure fluid-actuated
‘elevator, ‘an ‘operating cylinder provided
‘with a piston, a piston rod connected to the
upper side of said piston and projecting up--
~wardly through a stuffing box in the upper
“end of the cylinder, an elevator cage or plat-
| form connected to the upper end of the pis-
‘ton rod, said cage being so constructed that
‘permanent weights can be added thereto or -
“taken away therefrom to vary the permanent
| weight imposed on the piston rod, a supply
pipe leading from a supply of fiuid under
~pressure and communicating with the lower
end of ‘the cylinder, so as to cause pressure =

In a

eumatic

“elevator, wherein the

'
-

7. In a pneumatic “elevator of the char-
“acter described, a balanced pressure air hoist

-arranged to push on the piston rod, the mo-
“tive pressure being connected to the lower
‘end of the cylinder, the balancing pressure *

p1ston,and “means . for admitting a fluid
65

70

4. In a‘-balanced pressure fluid-actuated
‘elevator, a cage, a cylinder arranged under-

| the cage and provided with a piston, a rod-
connected to the upper side of said piston
for sustaining the entire weight of said cage,
said rod being of great enough cross sec-
| tional area that it will not bend when the
cage is loaded unevenly, means for establish-
‘ing direct connection between the lower end
: | of the cylinder and a supply of fluid under
vention, what | )

75

fluid under pressure Into the upper end of
| the cylinder ‘and ' for exhausting 1t there-

| from, and a permanent weight carried by
e 85
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to be exerted on the lower side of the piston
‘constantly, anda two-way valve for ex-
~hausting fluid from the upper side of the
piston to permit the cage to ascend and for .
ntroducing fluid onto the upper side of the

-piston, to cause the cage to descend.. =~ -

105

110.
‘cylinder is underneath the platform,asource

~of compressed air connected directly to the -
lower end of the cylinder, and connected to
“the upper end of the cylinder, by means of -
~|'a two-way valve, permitting the flow of
-compressed air into or out of the upper end
~of thecylinder, the combined weight of the
-empty platform and piston rod being suffi-
_cient to cause the cage to descend, when the
ompressed air is admitted to both ends of

-1157:

125
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bemgadmlttedto and e'xh-:«ilist.éd'-“fmm the "'_'Wzay valve to the upper end of ﬂlé:.cj?li:ilclj.er,ﬁ -

~upper end of the: cylinder; and the piston

‘rod- and empty cage having sufficient welght.
‘to-return. themselves against the unbalanced
- Torces of thehoist. R AL

- 8. In a pneumatic elevato.t of th S type

- described, a balanced pressure air hoist hav-

10

and- being of su:

1ng: a. pisten rod arranged under the ca oe |
~of sufficient strength to support.
the cage when unsymmetrically loaded, the |
~moetive pressure belng connected clirectly to-
" the Jower end of the cylinder, the. balancing

_pressure being connected by means of a two-

- Witnesses: |

982726

and the piston rod and empty cage having 15
suflicient weight to return the empty cage
against the unbalanced forces of the hoist,
‘when the balancing _
‘the upper end of the hoist. SR .
. In testimony whereof I hereunto affix my- 20
signature in the presence of two witnesses,
this ninth day of March, 1909. o

pressure is

GEORGE F. STEEDMAN.

- Gro. K. Hovrraaxn,
Wirniam F. Harrisonw.

:i,_dmit'ted to
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