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To all lphom it may concern: 
Be it known that I GEORGE JOHNSON a 

Citizen of the United States residing at Cin 
Cinnati in the County of Hamilton and State 
of Ohio haveinvented certain Improvements 
in Hydropneumatic Lifts of which the fol 
lowingis a specification. 
My invention relatesto that class of eleva 

tors or lifts wherein the loadis lifted by Com 
pressed air operating through the medium of 
aliquid Coltunn which actsupon a hydratilie 
piston, - 

The object of Iny inventionis in the main, 
to permit the airin the air andwatervesselto 
flowinto the hydranlic cylinder back of the 
piston when displaced bythe water from said 
Cyliuder while the caris descending and thus 
avoid Stlch back-pressureas will occur ifthe 
air-Compressor does not remove the air fast 
enough I thus avoid the employment of a 
Contingent exhaust-valve operated from the 
Car and amenabled to utilize all of the ex 
haust airinstead.of escaping a portion of it 
into the atmosphere allas will be morefully 
hereinafter described. 
The figure in the accompanying drawing is 

a side.elevation partly in vertical mid-sec 
tion of a hydropneumatic elevator embody 
ing iny invention. 
Let A.desiguate a_suitable air-gompressor 

arrangedtobedriven bysteamorotherpower; 
IB a Compressed-airreservoir connected with 
the Colapressor by a pipe a ; C a reservoir 
intended to Contain both compressed air and 
Water the former being supplied to it from 
the reservoir B throughair-pipesbanda; and 
D a hydraulic eylinder supplied with water 
from the reservoir Othrough a pipe or pipes, 
? d The piston E, which playsin this oylin 
der is Connected through its rod with a set 
of Sheaves T which serve to communicate 
motion to the car or platform (not shown in 
the drawing) through other sheaves F' and 
a rope e in the usual manner The lift-en 
gine may however be Connected with and 
Operate the Car or platform in other known 
WayS. 
The paSSage ofwater through the pipedis 

Controlled by a valve G and the passage of 
air from the reservoir Bto Cis controlled bya 

(No model.) 

c This valve His a two-way valve being 
Connected with the 1)ipes b a and with an Out 
let pipe or orifice f An ordinary two-way 
Cock inay be substituted for the valve H?if 
desired?it being arranged to Conneet eitherof 
the pipes b or.f with the pipe a or to cut off 
both therefrom at will. - 

It will be obServed that lboth ends of the 
Cylinder Dare closed and the end tothe left, 
which Idenominatethe“airend,"isconnected 
by a pipe ? with the suction orinlet l of the 
Compressor A This pipe ?is alSo tapped by 
the pipe.f whereby the said compressoris at 
times connectedwitl thereservoirC. 
The water-valve Gand air-valve H may be 

Operatedindependently from the Car or plat 
form; but I prefer to Connect them together 
and operate them through one rope i The 
peculiar construction and arrangenient ofthe 
Said valves Gand H form no part of my pres 
ent application and thereforewill not be mi 
nutely described. 
Havingthus desCribed the mechanism I will 

now explainits operation. 
The Car iS Supposed to be aSCendling and 

abouthalf?wayup the piston E moving in the 
directiola ofthe arrow The air-valve His S0 
Set that the reservoir Bis open to the reser 
voir C through the pipes b a and the water 
valve Gisopen?Sothatthewatermaybeforced 
by the Compressed air in C through the pipe 
? into the cylinder D as Shown The airend 
of the cylinder Dis opento the suction of the 
compressor but is Cut of from the reservoir 
C. Thus in the asCent of the Car the airiS 
forced from D through the pipe g to the com 
pressor which inturn forcesitintothereser 
Voir B. When the Carhasascendedfarenough 
the Water-valve G is closed through the me 
dium ofthe rope i and wheel f thus Cutting off 
Communication betweell the Cylinder D and 
the reservoir C and Stopping the Car At the 
sametime the air-valve His closed Cutting 
Off B from C. The Car is CauSed to descend 
by continuing the rotation of the wheel ffar 
enough to throw open the water-valve G and 
the other part ofthe air-valve So asto Connect 
the air-Space in C,throughthe pipec, with the 
outlet fand pipe ? The desCending Car thus 
forces the water from D into C and the air 
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valve H arranged between the pipes b and | fromthelatter Dassesthroughthepipea valve 
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H outlet f and pipe ?to the air end of the 
cylinder D thus moreor less perfectlybalanc 
ing the pressure in the engine-piston, 

Ordinarilythe Same air as wellas the same 
water will be used over and over in my appa 
ratus; but to provide against leakage ofair I 
furnish the inlet h of the Compressor with an 
automatiC Or SDring valve l arranged to ad 
mit air Should any be required to Supply a 
deficiency. 
By myarrangement Itake airinto the Com 

pressor at atension Corresponding to the loadl 
lifted and force it into the reservoir B; but 
aS the CompreSSOr Will not ustlally be able to 
remove the air from the VeSSel C with Stiffi 
Cient rapidity aS the Car (leSCends and forces 
the water back into Said vessel I provide for 
the displaced air(which would otherwise be 
CompreSSed and act to retard the descent of 
the Car) by allowing it to pass over into the 
airend ofthe hydrauliCCylinder Fromthence 
it will be removed by the Compressor as the 
CaraSCendS. 
The Compressorin elevators of thischarac 

teris uSnallyarranged to Compress the airup 
to a predetermined Doint and then to cease 
compressing automatically Consequently it 
will11ot tlSually be in active operation as the 
Car desCendS and Solne means of relieving 
the vessel C ofair at once is necessary In a 
pending appliCation whereto Ialn a party this 
1s accolnplished by ineans of a Contingent ex 
haust-valve operated froln the car; but of 
Course in Such a Construction the air-oom 
pressor will not utilize all of the exhaust. 

IBy colinectingthe air-space in the reservoir 
C with the air end ofthe cylinder D, I am en 
abled to lower the Car and force the water 
froln the Cylinder into the reservoir whether 
the Compressor is working or not as the dis 
placed airin the reservoir flows into the cyl 
inder. 
Where one CompreSSor and air-reservoiris 

employed to O1)Grate tWO Or Inore elevators 
the arrangelnent Will be Substantiallyas here 
inrepresented exceptthatcheck-valvesshould 
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be placedinthe pipesthatarecommonto both 
or all of the elevators to prevent them from 
interfering with one another. 
Having thus deseribed Iny invention I 

Claim? 
1. A hydropneumatic elevating apparatus 

constructed with an airand water reservoir a 
lifting Gylinder and piston a Compressed-air 
reservoir an air-compressor and Suitable air 
and water valves the CompreSSor arranged to 
take the ex.haust air from the air and Water 
reservoir and the air end of the hydraulic 
cylinder and force it into the compressed-air 
reservoir substantially asset forth. 
2 A hydropneumatio elevating apparatus 

Constructed with an air-compressor a com 
pressed-air reservoir an air and water reser 
voir air andlwater valves a hydratilic engine 
the cylinder of which is closed at both ends, 
a water-pipe leading froun one end of the en 
gine-cylinderto the airand water reservoir an 
air-pipe leading from the air-reServoir to the 
air and water reservoir and pipes leading 
from the air end of the engine-Gylinder and 
the air an(l Water TeSerVoir to the Stictioll or 
inlet of the air-compressor substantially as 
Set forth, 

3. The Combination in a hydroplletunatio 
elevating apparatuS of the hydratilio engine 
having its cylinder D closediat both ends the 
reservoir C the water-pipes d d water-valve 
G air-pipes g and / two-way air-valve H or 
its substantial equivalent the Compressedl-air 
reservoir B and the air-pipe b, the whole be 
ing arrauged as deSCribed in Such ? manner 
that the air mayflowfrointhe reservoir Cinto 
the air end of the Gylinder D when the Car 
descends as Sets forth. - 
In witness whereof I have hereunto Signed 

my name in the presence of two Subsoribing 
witneSSeS. 

GEORGIE JOHNSON. 

WitneSSeS: - 

HENRY CoNNETT? 
ARTITUR C. TRASER. 
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