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To all livhon, it nudy concern 
Beit known that I, WILLIAMF. GARRISON, 

a citizen of the United States, and a resident 
of the borough of Brooklyn, in the city and 
State of New York, have invented a new and 
useful Improvement in Pumps, of which the 
following is a specification. 
This invention relates to pumps which may 

be used for various purposes, but which are 
especially applicable to the compression of 
gases or aeriform fluids to very high tension. 
The object of the improvement is to pro 

vide for the return to the pump-cylinder of 
any leakage which may pass the piston-rod 
and to provide for such return in such man 
ner that the said leakage may either be pre 
vented from mixing with the fresh incoming 
gas or may be permitted to mix there with as 
may be desirable, as will be hereinafter ex 
plained; and to these ends the invention con 
sists in the novel system of passages and 
valves for controlling the same which is here 
inafter described and claimed. 
The accompanying drawings represent a 

pump embodying my invention. - 
Figure 1 is a plan view; Fig. 2, a longitu 

dinal vertical section on the line 22 of Fig. 1; 
Fig. 3, a horizontal section on the line 33 of 
Fig. 2; Fig. 4, a transverse vertical section 
on the line 4 4 of Fig. 1; Fig. 5, a transverse 
vertical section on the line 55 of Fig. 1; Fig. 
6, a longitudinal vertical section on the line 
6 6 of Fig. 1. m 

C is the cylinder, which is open at both ends 
and partly surrounded by a casing in which 
are three chambers b c d. The lower cham 
ber b is the suction-chamber, with which the 
suction-pipe connects at 7 or S. The upper. 
chamber c is the discharge-chamber, the out 
let of which is at 9 to a passage 10, with which 
the discharge-pipe is connected at 11. The 
intermediate chamber d, which is in direct 
and free communication with the rear or left 
hand end of the cylinder a, as shown in Fig. 
2, also communicates with the suction-cham 
ber b through the inlet-valve e and with the 
outlet-chamber c through the discharge-valve 

. The outlet-chamber c is also in uninter 

g is the piston, the rod h of which passes 
through the last-mentioned end of the cylin 
der. As thus far described, the several parts 
may be considered as common. 

I will now proceed to describe the parts 
which in combination with the parts described 
constitute my invention. 
From that end of the cylinder-casing at 

which the cylinder a communicates with the 
outlet-chamber c there projects in line with 
the cylinder a, a truly-bored cylindrical ex 
tensioni, within which works a packed piston. 
i, formed on the rod h. This rod, reduced in 
size beyond the piston i, projects beyond the 
cylinder extensioni and into and through a 
prolongation k of said extension i, beyond 
which it is to he connected with any suitable 
motor. The part of the rod which works within 
the cylinder extension i is furnished with a 
packingl, which works tightly within the bore 
of the extensionic, the said prolongation cand 
packing l being the equivalent of a stuffing 
box for the rod. From the outer end of the 
extensioni of the cylinder communication is 
provided for with the intermediate chamber 
d and the rear end of the cylinder a through 
a passage in, which extends along one side of 
the cylinder, and a self-acting discharge-valve 
n, which opens outward from said passage to 
said chamber d. From the end of the pas 
sage in below the valve in there is a branch 
o, leading to the suction-chamber b and fitted 
with a stop-cock or hand-valve p, by which to 
open and close communication at will between 
the suction-chamber and the outer end of the 
cylinder extensionibeyond the piston i. 
Suppose the pump to be in operation. Dur 
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ing the forward stroke of the piston g-that 
is to say, in the direction of the arrows shown 
in Figs. 2 and 3-the cylinder a takes in at 
its rear or left-hand end, through the suction 
valve e, a volume of fluid equal to the full 
displacement of the piston. During its re 
turn stroke the piston displaces this volume 
through the discharge-valve f, a proportion 
of said volume passing through the opening 
9 and passage 10 and following the pistong 
into the cylinder, at the front or right-hand 

95 

end thereof, and the remainder being dis- Ioo 
charged at 11. The proportion thus passing so the cylinder through the opening 9 and pas 
depends on the difference of area between 

fupted communication with the front end of 

Sage 10. 
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the faces of the piston, the area of one face 
including only the annular surface which 
surrounds the rod l and the area of the other 
face being equal to the area of the bore of the 
cylinder. During the next forward stroke 
of the piston, while the cylinder is again filled 
behind it through the suction - valve e, the 
discharge - valve f being closed, the piston 
forces out through the front end of the cylin 
der and through the passages 1011 that pro 
portion of the volume received at the rear 
end which was not forced out in the last rear 
ward stroke. It will thus be seen that the 
pump only takes in the gas during the for 
ward stroke, but discharges during both the 
forward and return stroke of the piston. In 
running under a moderate pressure the cock 
or hand-valve p may be kept open, as shown 
in Figs. 4 and 6, and the passage m from the 
front end of the cylinder extension will then 
be open uninterruptedly to the suction-cham 
ber b outside of and independently of its in 
let-valves, and whatever leakage passes the 
piston will escape into that chamber and 
the valve remain closed and inoperative; 
but in running under a high pressure the 
cock 2) should be closed to shut off commu 
nication between said passage in and the 
suction - chamber b, and then any leakage 
which may occur around the piston i will 
be forced out by said piston during its for 
ward stroke through said passage in and by 
the opening of the valve n will be caused 
to pass into the intermediate chamber d, 
wherein it will be retained by the said valve 
in and the suction-valve e during the return 
stroke of the piston, and whence during the 
next forward stroke of the piston it will pass 
into the cylinder along with the fresh gas 
taken into the latter. In this way the leak 
age is prevented from mixing with the in 
coming gas, which is of great importance in 
the counpression of highly-volatile gases to a 
high degree, for the leakage, being gas which 
by its compression has been highly heated, 
if allowed to mix with the fresh incoming 
gas would so considerably heat and produce 
the expansion of the latter as to seriously im 
pair the operation of the pump. 
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What I claim as my invention is 
1. In a pump, the combination of a cylin 

der and a piston and piston-rod working there 
in, a cylindrical extension at one end of the 
cylinder, a second piston on said rod working 
in said extension, a packing for said piston 
rod beyond said second piston, a suction 
chamber and a discharge-chamber and a suc 
tion-valve and a discharge-valve at the other 
end of the cylinder, an intermediate cham 
ber in free communication with said other 
end of the cylinder between the suction and 
discharge chambers and valves, a leakage 
passage leading from the space within said 
cylindrical extension between said second 
piston and said packing to said intermediate 
chamber, and a self-opening and self-closing 
discharge-valve between said passage and 
said intermediate chamber, substantially as 
herein described. 

2. In a pump, the combination of a cylin 
der and a piston and piston-rod working there 
in, a cylindrical extension at one end of the 
cylinder, a second piston on said rod working 
in said extension, a packing for said piston 
rod beyond said second piston, a suction 
chamber and a discharge-chamber and a suc 
tion-valve and a discharge-valve at the other 
end of the cylinder, an intermediate cham 
ber in free communication with said other 
end of the cylinder between the suction and 
discharge chambers and valves, a leakage 
passage leading from the space within said 
cylindrical extension between said second 
piston and said packing to said intermediate 
chamber and having a branch leading to the 
Suction-chamber, a self-opening and self-clos 
ing valve between said passage and said in 
termediate chamber, and a hand-controlled 
stop-valve in said branch, substantially as 
herein described. 

In testimony that I claim the foregoing as 
my invention I have signed my name, in pres 
ence of two witnesses, this 27th day of Feb 
ruary, 1901. 

WILLIAMI F. GARRISON. 
Witnesses: 

FREDK. IIAYNES, 
IIENRY THIEME. 
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