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UNITED STATES PATENT OFFICE. 
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YONIKERS, NEW YORK. 
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Application filed December 13, 1890, Serial No, 374,650. (No model.) 

To all whon, it inctly concer'7. 
Be it known that I, JOHN A. GROSHON, a 

citizen of the United States, residing in New 
York, county of New York, and State of New 

5 York, have invented certain new and useful 
improvements in Pumping-Engines, of which 
the following is a specification. - 
My invention has special reference to the 

class of pumping devices which are known as 
to “domestic pumping-engines. The class of 

Steam pumping-engines which are generally 
used at the present time for pumping water 
in private houses are of the class which re 
quire a steam - generator having a pressure 

15 ranging much above the atmosphere, and as 
a result explosions are likely to occur when 
operated by house servants. The attendance 
of a person skilled in the management of 
boilers and engines is necessary in order to 

2O avoid the risk of explosion and derangement 
of the machinery. In my engines these dis 
advantages are in a measure entirely re 
moved, as it is the intention in my device 
to use a pressure of steam but substantially 

25 above one atmosphere, or of a sufficient steam 
pressure to displace the atmosphere and no 
more. When placed in the hands of a person 
skilled in the management of boilers and en 
gines, a steam-pressure much above the at 

3o mospheric pressure may be employed, thus 
greatly increasing the power and rendering 
the engine double-acting, which then may be 
used not only for pumping operations but for 
general power purposes, such as the running 

35 of machinery. 
My device will enable the house domestic 

or person not specially skilled in the art of 
managing boilers or engines to assume con 
trol of both the generator and engine. There 

4o fore my invention consists in a pumping-en 
gine that will utilize and can be operated 
through the instrumentality of steam or va 
por practically at atmospheric pressure; and 
it further consists in the details of construc 

45 tion, hereinafter set forth in the description 
and claims. 

Reference will now be had to the accom 
panying drawings, in which 

Figure 1 is a side elevation; Fig. 2, an end 
So elevation of the cylinder end of the engine; 

Fig. 3, an enlarged section taken on the line 

12 of Fig. 2, showing portions of the device 
enlarged; Fig. 4, a detail view of the stealm 
valve, locker - arm, and eccentric - rod link. 
Fig. 5 is a central section of the condenser, 55 
showing the exhaust-coil and water entry and 
discharge therefrom. 
Same letters of reference refer to similar 

parts throughout the several views. 
In the drawings, A represents the entire de- 6o 

vice, and at V is shown the throttle-valve, 
which is in direct connection with the source 
of steam-supply. As before stated, it is notin 
tended to generate vapor practically over the 
atmospheric pressure, and all the Steam-press- 65 
ure that is necessary to be generated is that 
which will blow through the power-cylinder, 
hereinafter described, and displace the air for 
the purpose of creating a vacuum in the same, 
after which the engine can be operated with 7o 
vapor at the atmospheric pressure. 
C is the cylinder, and by reference to Fig. 

3 it will be seen that the upper end is open 
to the atmosphere and that a piston C is fit 
ted therein in the usual manner, and to which 75 
a connecting-rod D is pivotally secured by 
the pin and lug C°. 
The frame of the machine is made up of 

the legs S, fitted to the base S, and upon this 
is sécurely fixed by bolts, screws, or other- 8o 
wise a casting, which embraces the power 
cylinder C, surface-condenser A', crank-shaft 
bearings A, and plunger pump-barrel F. All 
these may be made in one casting, or the 
pump-barrel and power-cylinder may be se- 85 
cured to condenser A' by means of the brack 
ets C, integral with them. The frame S has 
brackets S, to which the pump N is affixed. 
The condenser-cap A' is secured onto the coln 
denser by means of the bolts A, which cap go 
has upwardly-extending arms B, which Sup 
port the beam center bearings B of the beam 
B. The gudgeons B play in the bearings B. 
The beam B has bifurcated ends B and B, 
the end B' being provided with bearings, in 95 
which the pin D' of the piston-rod D is set. 
Within the crank-shaft bearing A is set the 
crank-shaft II, to which the fly-wheel G is se 
cured. The crank-shaft H has a crank H. 
and crank-pin H, to which the connecting. I oo 
rod E is connected. The connecting-rod E is 
secured in the end B of the beam B by means 
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of the pin E'. The crank-shaft bearings A 
are supported by the brackets A", either se 
cured to or forming part of the condenser A. 
Upon the crank-shaft H is the eccentric K, 

5 having the eccentric-straps K' and eccentric 
rod K secured to it. 

I locate the steam-valve C, that regulates 
the inlet and exhaust of the steam, with its 
accompanying ports of entry and exhaust, 

Io preferably under the cylinder C and within 
the same casting. The steam-valve here used 
is cylindrical and is set in the cylindrical 
valve-chamber a, the valve being suitably 
packed at a' to keep it steam-tight. The valve 

15 is provided with a steam-port b, which alter 
mately aligns with the port a, leading into 
the cylinder C and steam-inlet a, and the ex 
haust-port a, leading into the condenser A', 
and the port a, leading into the cylinder. 

2 o The eccentric-rod K is connected to the 
steam-valve a by means of the rocker-arm ca, 
secured to the valve-stem a'. The rocker-arm 
has a pin a', upon which a washer at is se 
cured by means of the split pin a'. The 

25 connecting-rod Khas a slotted end or linka, 
in which the pin a 0 is free to move. The 
foregoing establishes communication between 
the piston C" and the crank-shaft H, and also 
provides an operative device whereby the 

3o ports leading to the cylinder and exhaust and 
to the source of steam-supply are alternately 
opened and closed. The primary object of 
this last-mentioned arrangement is to secure 
as near as possible a vacuum in the cylinder 

35 C under the piston C", and in order to do this 
it is necessary at the commencement of the 
operation to use vapor at a pressure slightly 
above that of the atmosphere. The exhaust 
vapor after leaving the cylinder enters the 

4o exhaust-pipe L' and into the surface - con 
denser through the opening L* in the casting 
into the pipe L', which leads into the con 
denser, and there communicating with the 
pipe-coil L, where it descends to the bottom 

5 of the condenser and ending in the pipe L”, 
which leads to the air-pump N. The pipe or 
coil L and the pipe L are united by the swiv 
eling union S. The pump-barrel F, as be 
fore stated, is secured in the brackets C. 

5o The barrel of the pump is connected with 
the condenser by means of the pipe F, hav 
ing the check-valve F, the pipe F entering 
the condenser at F, Fig. 3. The exhaust 
passing through the pipe L' into the coil L 

55 does not discharge into the condenser A', 
but passes through the coil, while the water 
from the pump-barrel passing into it at F, out 
into the pipe F, thence into the condenser at 
F, Fig. 3, passing around and cooling the coil 

6o L, thereby condensing such vapors as pass 
through it. The water from the pump-barrel 
passes into the condenser, as before described, 
out of the discharge-pipe and valve F, Fig. 
1, where it ascends to a tank preferably lo 

65 cated on the roof of the dwelling or to any 
other desired place. The Water enters the 
pump-barrel at the suction-valve F, Fig.1. 

The water of condensation from the coil L. 
passes down into the pipe L”, thence into the 
air-pump N, of the usual construction. The 
union between the air-pump N and the coil L. 
may be a swiveling one, as shown at N', and 
the air-pump N has the usual piston N, suc 
tion-valve N1, discharge-valve N', and outlet 
N°, the water of condensation being led wher-, 
ever desired. 

It will be seen from Fig. 3 that the center 
of the pump-barrel F and the air-pump N 
align with each other and that the air-pump 
N is located beneath the pump-barrel F. The 
object of this arrangement is to enable the 
pump-rod F to operate the plunger F of the 
pump and the piston Nof the air-pump with 
out making it necessary to otherwise operate 
the air-pump. This connection between the 
pump-rod F and the piston N of the air 
pump is made by means of the piston-rod N, 
which passes through stuffing-boxes in the 
air-pump cylinder and pump-barrel and is 
connected at one end with the plunger F, as 
at N, Fig. 3, and at the other end to the pis 
ton N of the air-pump. 
Thus it will be seen from the foregoing that 

a pumping mechanism is provided compris 
ing a force-cylinder, fly-wheel, eccentric, and 
a valve governing the admission and exhaust 
of steam, a condenser, a force-pump, and an 
air-pump, all of which when properly con 
nected and operated form an operative de 
WGe. 

The operation of the pump is as follows: A 
pressure having been generated in the boiler 
slightly above that of the atmosphere, the 
throttle-valve V is opened, and momentum 
being given to the fly-wheel G. by hand or 
otherwise the valve C is oscillated, opening 
the port a, in communication with the port 
a, thereby admitting steam to the power-cyl 
inder. It must here be understood that steam 
is not admitted to the power-cylinder for the 

2 
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purpose of exerting any appreciable pressure 
on the piston C, but simply for the purpose 
of making or assisting to make a vacuum un 
der the piston. The port b° having come into 
line with the port a' and discharge-port a, 
any vapor in the power-cylinder will blow 
through the pipe L', through the coil L, where 
it will be condensed, down the pipe L, into 
the air-pump, the air-pump at the same time 
being operated to discharge the water of con 
densation and the air. This operation leaves 
a vacuum in the power-cylinder, and the 
pressure of the atmosphere exerting itself 
on top of the piston C drives the same on 
its downstroke. It Will thus be seen that 
three forces are utilized to give momentum 
to the engine: First, momentum is given 
to the fly-wheel G, thereby operating the 
moving parts of the engine, and simulta 
neously with this, if desired, steam is admit 
ted into the cylinder, and it, by the aid of 
the air-pump and the water of condensation, 
creates a vacuum under the piston. Then 
the atmosphere, exerting its pressure on the 

I 25 
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top of the piston, drives it on its return 
stroke, the operation of the device being ac 
complished by these three forces. 

It is the intention in my device to make 
the entire construction tend to the accom 
plishment of an efficient pumping-engine, and 
to that end I have located the pump-barrel, 
which operates as a force-pump on the down 
stroke, between the point of application of 
power from the cylinder to the beam B and 
its point of pivotal suspension. Therefore, 
when the atmosphere is exerting its pressure 
to drive the piston on its downstroke, it is also 
effecting the forcing of the water, and thereby 
doing work (which in this case is the heav 
iest) when the greatest power of the engine 
is developed. The lifting of the pump-plun 
ger is accomplished by the momentum of the 
machine, that being generally the lightest, 
work the engine has to do. Of course the up 
stroke of the plunger F operates the piston 
of the air-pump, which draws off the Water of 
condensation and air from the cylinder and 
condenser; but this work I do not consider as 
heavy as the act of forcing the water. There 
fore I say that on the upstroke of the pump 
plunger the lightest part of the work is done. 
By referring to Fig. 4 it will be seen that 

the link a permits the valve to remain in 
one set position during a portion of the move 
ment of the eccentric-rod K. In other words, 
I have provided that there shall be an inter 
wal of rest between the opening and closing 
of the ports of entry and exhaust. This per 
mits the air-pump to operate to draw off all 
the condensed water and air, if any there be, 
and leaving a clear space for the steam or va 
por exhausting from the power-cylinder to en 
ter, thereby more absolutely insuring as near 
as possible a perfect vacuum. If desired, the 
entire machine-that is, as far as the heavier 
parts of it are concerned-may be castin one 
piece or the parts assembled in any desired 
nanner to secure Strength, lightness, and ac 
curacy of action. The feature of compact 
ness is also a very essential one, and this I 
have secured by locating the condenser cen 
trally upon the bed of the machine, support 
ing the beam B upon it, and locating the force 
pump between the point of suspension of the 
beam and the point of application of power 
from the cylinder to it. Furthermore, com 
pactness is secured by locating the air-pump 
N directly under the pump-barrel, whereby 
the same means which operates the pump 
plunger can operate the piston of the air 
pump, and placing the steam-valve within 
the same casting and directly under the force 
cylinder and bringing the cylinder and con 
denser nearer together, thereby saving space 
and realizing economy in material. 
Many changes and modifications may be 

made in my device without departing from 
the spirit of my invention. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

1. In a pumping-engine, a force or power 
cylinder in which a vacuum is made, and 
means for creating a vacuum, which consists 
in an air-pump Suitably operated, a passage 
Way between the cylinder and air-pump, a 
Steam-valve intercepting Said passage-Way, 
the air-pump operating to draw off the air 
and water of condensation when the said 
valve closes the said passage-Way, and a con 
denser intercepting the power-cylinder and 
air-pump, Substantially as described. 

2. In a pumping-engine, the combination 
of a power-cylinder, the coil L, operatively 
connected with the power-cylinder, an air 
pump N, and downwardly-extending pipe L”, 
with swiveling unions S*N'in said pipe, sub 
stantially as described. 

3. In a pumping-engine, a casting having 
the bifurcated and outwardly-extending arms 
C and upwardly-extending portion, in which 
the cylinder C is formed, and a valve-casing 
a' and ports a (ta in the said casting and 
under the cylinder, and a pump-barrel F, lo 
cated between the said bifurcated arms, sub 
stantially as described. 

4. In a pumping-engine, a casting having 
an outwardly-extending portion C, an up 
Wardly-extending portion, in which the cylin 
der C is formed, and a valve-casing a' and the 
ports a C'C' in the said casting and under 
the cylinder C, substantially as described. 

3. In a pumping-engine, the frame S, hav 
ing brackets S for the Support of the air 
pump N, the cylindrical condenser A', having 
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a removable cap A* and upwardly-extending 
bearing-arms B", outwardly-extending brack 
ets A, provided with bearings A, arms C, 
having the power-cylinder C at thfir extreme 
ends, and pump-barrel F, secured within the 
arms C and between the condenser A' and 
power-cylinder C, substantially as described. 

6. In a pumping-engine, the combination, 
with the frame S, of a condenser A', having a 
movable cap A, a beam B, secured in bear 
ings on the said condenser, and air-pump N, 
secured to the frame S and connected to the 
coil L in the condenser by means of the pipe 
L', a power-cylinder and pump, and means 
for regulating the entry and exhaust of steam 
in the power-cylinder, a source of supply F15 
to the pump-barrel, a pipe F, leading from 
the pump-barrel to the condenser, whereby 
the water in the pump-barrel is forced into 
the condenser and around the coil L, and a 
pipe and valve F for regulating the egress 
of the water from the condenser A', substan 
tially as described. 

7. In a pumping-engine, the combination 
of the force-cylinder C, suitably supported 
and having its upper end open to the atmos 
phere, a piston C in the said cylinder, and 
means for creating a vacuum under the piston 
C', comprising the coil L, secured within the 
condenser A', air-pump N, valve a, and ports 
of entry and exhaust, the valve d, and coil L 
being connected by means of the pipe L', the 
air-pump N and coil being connected by means 

IOS 
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of the downwardly-extending pipeL, substan 
tially as described. 

8. The combination, with the cylinder C, 
having the piston C, and means for regulat 
ing the entry and exhaust of steam to and 
from the cylinder, said cylinder being open to 
the atmosphere above the piston C", of a force 
pump operatively connected with the piston 
C', the piston being forced downward by the 
atmosphere, the plunger-piston of the pump 
and the piston of the force-cylinder being so 
connected and arranged in relation to each 
other that when the atmosphere is forcing the 
piston of the force-cylinder down the pump 
will be forcing water, substantially as de 
scribed. 

9. In a pumping-engine, the combination, 
with a beam B and means for supporting and 
operating the same, of the pump-barrel F, Suit 
ably supported, the air-pump N, Suitably Sup 
ported below the pump-barrel F, the pump-rod 
F°, depending from the beam B, pump-plunger 
F' in the pump-barrel F, piston N in the air 
pump N, the plunger F and piston N being 
connected together by the rod N, the pump 
barrel F and air-pump N being provided with 
stuffing-boxes, substantially as described. 

10. In a pumping-engine, the combination 
of the base or support S, upwardly-extending 
cylindrical condenser A', brackets A, ex 
tending out from one side of the condenser 
and being provided with bearings A, arms 
C°, secured at the opposite side of the con 
denser A' and having at their extreme end 
the upwardly-extending cylinder C, valve 
casing a', and pump-barrel F, the pump F 
being located between the condenser A' and cylinder 6 substantially as described. 

11. In a pumping-engine, the combination 
of a force-cylinder open at one end to the at 
mosphere and having a movable piston, a 
beam suitably mounted in the bearings and 
connected to the said piston, and a force 
pump located between the bearings of said 
beam and the power-cylinder, the said pump 
operating to force water on the downstroke 
of said piston, and means for regulating the 
entry and exhaust of steam into and from the 
cylinder, substantially as described. 

12. In a pumping-engine, the combination, 
with a base S, upwardly-extending condenser 
A", having a movable cap A, upwardly-ex 
tending pillars B' on the cap A, having bear 
ings B°, a beam B, set in said bearings, with 
the cylinder C, secured to the condenser A' 
at one side thereof, a pump F, located be 
tween the condenser and cylinder C, both 
the cylinder and the pump being operatively 
connected with the beam B, and a fly-wheel, 
crank, rod, and eccentric located on the op 
posite side of the condenser and operatively 
connected with the beam B, and means for 
regulating the entry and exhaust of steam 
into and from the cylinder C, substantially 
as described. 

13. In a pumping-engine, the combination 
of a power-cylinder open at the top to the at 
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mosphere, means for creating a vacuum in 
said cylinder, the said cylinder being sup 
ported upon a bed or frame, a beam pivotally 
supported upon such frame, a fly-wheel, and 
means for regulating the entry and exhaust 
of steam to the power-cylinder, the fly-wheel 
and power-cylinder being operatively con 
nected to said beam, and a pump located be 
tween the power-cylinder and pivotal support 
of the beam and connected with it, substan 
tially as described. 

14. In a pumping-engine, the combination, 
with the frame S, of a condenser A', having 
a removable cap A, a beam B, secured in 
bearings on the said condenser, an air-pump 
N, secured to the frame S and connected with 
the coil L in the condenser by means of a 
pipe L, a power-cylinder and pump, and 
means for regulating the entry and exhaust 
of steam to and from the power-cylinder, sub 
stantially as described. 

15. In a single-acting pumping-engine, the 
combination of the power-cylinder open at 
one end and having a movable piston adapt 
ed to be operated by the pressure of the at 
mosphere, a beam suitably supported, to 
which the power-piston is connected, a pump 
connected to the said beam, and means for 
regulating the entry and exhaust of steam to 
and from the power-cylinder for operating 
the beam, the Said pump operating to force 
Water when the atmosphere is moving the 
piston of the power-cylinder, substantially as 
described. 

16. In a pumping-engine, a force or power 
cylinder in which a vacuum is made, and 
means for creating a vacuum therein, com 
prising an air-pump suitably operated, a pas 
sage-way between the power-cylinder and air 
pump, a Valve intercepting said passage 
Way, a condenser, a coil within the condenser, 
and exhaust-way leading from the power-cyl 
inder to the said coil, a passage-way from the 
coil to the air-pump, the Said air-pump hav 
ing a suitable port of discharge, substantially 
as described. 

17. In a pumping-engine, a force or power 
cylinder having a steam - passage leading 
thereto, and means for creating a vacuum in 
said cylinder, comprising an air-pump suit 
ably operated, an exhaust-way between the 
cylinder and air-pump, a rotary valve inter 
cepting both exhaust and steam ways, the air 
pump operating to draw off air and water of 
condensation. When the Said valve closes the 
said exhaust-Way, and means for resting the 
said valve during a portion of its stroke, com 
prising an eccentric, a slotted link on the 
eccentric, a rocker-arm on the valve working 
in said link, and means for operating the 
eccentric, substantially as described. 

18. In a pumping-engine; a force or power 
cylinder in which a vacuum is made, and 
means for creating a vacuum in the said cylin 
der, which comprises an air-pump suitably 
operated, a passage-way between the cylin 
der and air-pump, a valve intercepting said 
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paSSage-Way, a condenser, a coil within the 
condenser, an exhaust-way leading from the 
power-cylinder to the said coil, a passage 
Way from the coil to the air-pump, having a 
suitable port of discharge, combined with a 
pump for forcing or raising water, operat 
ively connected to the power-piston, substan 
tially as described. 

19. In a pumping-engine, the combination 
Io of the power-cylinder open at one end and 

5 

20. In a pumping-engine, the combination 20 
of the power-cylinder open at one end and 
having a movable piston adapted to be oper 
ated by the pressure of the atmosphere, a 
beam suitably supported and to which the 
power-piston is connected, a pump adapted 25 
to raise or force water, working synchro 
nously with the power-piston and located be 
tween the points of suspension of the beam 
and application of power thereto, and means 

having a movable piston adapted to be oper- for regulating the entry and exhaust of Steam 3o 
ated by the pressure of the atmosphere, a 
beam to which the power-piston is connected, 
a pump adapted to raise or force water, work 

I5 ing synchronously with the power-piston, 
and means for regulating the entry and ex 
haust of steam to and from the power-cylin 
der for operating the beam, substantially as 
described. 

to and from the power-cylinder for operating 
the beam, substantially as described. 
Signed at the city, county, and State of New 

York this 2d day of December, 1890. 
JOHN A. GROSHON. 

Witnesses: 
MARCELLUS C. HEATH, 
JOSEPH. I. LEVY. 


