
(No Model.) 2 sheets-Sheet 1. 
J. D., DAWIES, 

PUMP. 

No. 315,485, Patented Apr. 14, 1885. 

WITNESSES |AVEATOR 

  

  

  



2 Sheets--Sheet 2. 
J. D. DAWIES. 

PUMP, 

(No Model.) 

ta 

INVENTOR 

A72 l 

- 

y 8, 

Patented Apr. 14, 1885. 

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  

  

  



r 

IO 

25 

30 

35 

45 

UNITED STATES PATENT OFFICE, 
JOSEPH DANKS DAVIES, OF NATCHEZ, MISSISSIPPI. 

PUMP. 

SPECIFICATION forming part of Letters Patent No. 315,485, dated April 14, 1885. . 
Application filed May 1, 1884. (No model.) 

To all, whom it may concern: 
Be it known that I, JOSEPH DANKs DAVIES, 

of Natchez, in the county of Adams and State 
of Mississippi, haveinvented certain new and 
useful Improvements in Pumps; and Idohere 
by declare the following to be a full, clear, and 
exact description of the invention, such as 
Willenable others skilled in the art to which it 
appertains to make and use the same. 
My invention relates to an improvement in 

pumps, the object of the same being to pro 
vide a pump which shall be differential-viz., 
One in which the amount of work accomplished 
shall be proportional to the pressure or head, 
thus enabling the engine to drive it against 
any load, a further object being to prevent 
shocks from taking place in the pump from 
sudden changes of pressure either on the in 
let or exit side of the piston. 
With these ends in view my invention con 

sists in certain features of construction and 
Combinations of parts, as will be fully de 
scribed, and pointed out in the claims. 

In the accompanying drawings, Figure 1 is 
a view invertical longitudinal section through 
the pump and cushion-cylinder. Figs. 2 and 
3 are views showing springs employed in place 
of the fluid or air cushion cylinder. Fig. 4 is 
a view in vertical section of the pump, show 
ing two cushion-cylinders connected thereto. 
Fig. 5 is a view on the line acac of Fig. 4; and 
Fig. 6 is a view on the line y y of Fig. 5, the 
pipe O, which is omitted in Fig. 5, being 
shown. 

a represents a pump-cylinder fitted as usual 
With a piston or plunger, B, which is attached 
to an operating-rod, A. at is another cylinder 
of any approved size, situated conveniently 
in close proximity to and parallel with the 
cylinder a. The cylinders a, and a communi 
cate with each other at both ends. The cyl 
inder at is provided with a piston, B. A. 
third cylinder, a, is preferably situated longi 
tudinally opposite the cylinder a, and rigidly 
Secured thereto by means of bolts in or other 
Suitable means. The cylinder a” is provided 
With a piston, B, the latter being connected 
With the piston B by a connecting-rod, b, 
passing through the adjacent ends of the cyl 
inders at and a, which ends of the cylinders 
are held a sufficient distance apart to admit 
the proper stuffing-boxes. The cylinder a is 

the cylinder a. 

provided with the exit-valves e d', and the cyl 
The cyl inder a with the inlet-valves d d. 

inder a, which may be conveniently termed 
the “cushion-cylinder,’ is provided with the 55 
inlet-valves e e and with the safety-valves F. 
F. The cylinder a is further provided with 
the feed-pipes H. H., one of which may con 
veniently feed liquid, and the other gas or 
Steam. . r 

The operation of the pump is as follows: 
Suppose the valves g c d d e e FF to be 
closed, the cylinders a a full of water, and the 
cylinder a filled with air, gas, steam, liquid, 
or a mixture of liquid and air or gas. Let 
the three pistons be in the position shown in 

65. 

Fig. 1. Suppose, now, power to be applied 
to the rod A, forcing the piston B in the di 
rection shown by the arrow. The piston B 
will be thereby forced in the opposite direc 
tion, and will carry with it the piston B in 

The air not being able to es 
cape from a until the pressure is sufficiently 
great to lift, the safety-valve, the piston B 
will accumulate pressure before it and tend 
to produce a vacuum behind it until the said 
piston nearly or quite comes to a standstill, 
when the pressure before the piston B in a 
will become sufficiently, strong to lift the exit 
valve c and deliver water therefrom. 
this same moment there is produced a suffi 
cient vacuum behind the piston B to open 
the inlet-valve d', which now admits water. 
B now starts on its return. The expansive 
force of the gas or air, compressed by the pre 
vious motion of the piston B, will now be 
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given back to the piston B. As the piston B. 
moves in the return motion, the air in the 
cylinder ais again compressed before it and 
a partial vacuum formed behind it until it 
again comes to a standstill. 

becomes sufficiently great to open the valve c, 
and water is delivered at the same moment 
the valve d is opened by the partial vacuum 
formed, and water enters the pump. When 
the piston Barrives at mid-stroke, it is in 
equilibrium as far as the pressure in the cyl 
inder a is concerned, but will continue to 
move on account of its own monentum and 

s Just before it 
comes to a rest, the pressure in the cylinder a 

95. 

IOO . 

the pressure on the piston B until the com 
pressed air before it causes it to stop. 
The dropping of the valves c c' may take 
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place as soon as the pistons B and B stop, or 
as soon as the return motion of the piston B 
releases the pressure and allows the air in a 
to regain its equilibrium. 

i represents an air-chamber in connection 
with the cylinder a. It is provided with a 
cut-off valve, K, to shut the air in the cham 
ber off from the cylinder a whenever desired. 
It is found advantageous to do this when start 
ing the pump. The air-chamber i may or may 
not be used in connection with the cylinder, 
or there may be two air-chambers, one at each 
end of the cylinder. 
There may be cut-off valves also, arranged 

between the cylinders a and a to throw the 
latter out of communication with the former 
Whenever desired. 
As before stated, the pipes H H may lead 

gas and liquid, respectively. Now, it is ob 
vious that the more liquid in combination 
with the gas the less will be the movement of 
piston B, the pressure from piston B remain 
ing constant. Again, the curve of force trans 
mitted may be varied by either of the follow 
ing methods - viz., first, by increasing the 
pressure; secondly, by changing the relative 
sizes of the cylinders a? a; and, thirdly, by the 
amount of clearance in a”. These several 
changes give results represented by different 
ortions of the hyperbolic curve of expansion 

of gases. It will be seen, therefore, that differ 
ent pressures required to pump against cause 
different sweeps of piston B, thereby causing 
the amount of delivery to be in proportion to 
the pressure. 
In place of the expansion of gases a spring 

may be used in the cylinder a, as shown in 
Figs. 2 and 3. With straight connections the 
effect will now be invariable; but if a volute 
or elliptic spring, S, be used, as represented, 
and the center connection, B, be made so that 
it can move more or less before catching the 
spring S, the differential will be modified. 

In Figs. 4, 5, and 6 the cushion-cylinder is 
made in two parts, ff, pivoted to a suitable 
frame by its hollow trunnions 0. Each cyl 
inder f is provided with a piston and piston 
rod, the outer ends of which latter are con 
nected by the flanged collar t to the rod b. 
The hollow trunnions of both of these pistons 
are connected to the steam, air, or water sup 
ply pipe O, provided, preferably, at a point 
outside of both hollow trunnions with a check 
valve, o, adapted to prevent the escape or back 
flow of the gas or water. The ports o' of the 
hollow trunnions terminate at or near the in 
ner or adjacent ends of the cylinders.f, so as 
to admit the actuating-fluid in front of both 
pistons. When the pistons are in equilibrium, 
as shown in Figs. 4 and 5, the pistons of the 
cylinders frest at the limit of their outward 
movement. As soon, however, as the press 
ure in the cylinder a is sufficient to move the 
piston B in either direction, both cylinders 
turn on their trunnions, and the pistons there 
of are drawn toward the inner or adjacent 
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ends of their respective cylinders and form the 
cushions. 

It is evident that numerous slight changes 
in the construction and relative arrangement 
of the several parts might be resorted to with 
out departing from the spirit of my invention, 
and hence I would have it understood that I 
do not confine myself to the exact construction 
shown and described, but consider myself at 
liberty to make such changes as fairly fall 
within the spirit and scope of my invention. 

Having fully described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is 

1. In a pump, the combination, with a main 
cylinder having outlet-valves and a piston, 
and an auxiliary cylinder provided with a pis 
ton and supply-valves in communication with 
the main cylinder, of a cushion-cylinder con 
nected with the piston in said auxiliary cylin 
der by a piston-connecting rod, substantially 
as set forth. 

2. In a pump, the combination, with a main 
cylinder having outlet-valves and operating 
piston, and an auxiliary cylinder in communi 
cation with the main cylinder and provided 
with a piston and supply-valves, of a cushion 
cylinder having its axial line on the prolonga 
tion of the axial line of the said auxiliary cyl 
inder, said cushion-cylinder being connected 
with the auxiliary cylinder by an independent 
piston - connecting rod, substantially as set 
forth. 

3. In a pump, the combination, With a main 
cylinder having outlet-valves and an operat 
ing-piston, and an auxiliary cylinder provided 
With Supply-valves and a piston in communi 
cation with the main cylinder, of a cushion 
cylinder provided with valves for admitting 
air, gas, or liquid, and a rod connecting the 
piston in the auxiliary cylinder with a piston 
in the cushion-cylinder, substantially as set 
forth. 

4. In a pump, the combination, with a main 
cylinder having outlet-valves and an operat 
ing-piston, and an auxiliary cylinder having 
Supply-valves in communication with the main 
cylinder, of a cushion-cylinder provided with 
check-valves for alternately admitting and 
preventing the escape of air, gas, or liquid, 
and further provided with safety-valves and a 
rod connecting a piston in the auxiliary cylin 
der with a piston in the cushion - cylinder, 
substantially asset forth. 

5. In a pump, the combination, with a main 
and auxiliary cylinder having their axial lines 
parallel and communicating directly with each 
other, the main cylinder being provided with 
a piston and two delivery-valves, and the aux 
iliary cylinder with two supply-valves, of a 
cushion-cylinder situated longitudinally op 
posite the auxiliary cylinder, and a rod con 
necting a piston in the auxiliary cylinder with 
a piston in the cushion-cylinder, substantially 
as set forth. 

6. In a pump, the combination, with a main 
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cylinder provided with suitable supply and specification in the presence of two subscrib 
delivery valves and operating-piston, of one ling witnesses. . . . . . . . . 
or more air-chambers communicating with the 
main cylinder, and devices for shutting off the 

5 air-chambers from the cylinder at pleasure, 
substantially as set forth. 
In testimony whereof I have signed this 

JOSEPH DANKs DAVIES. 
Witnesses: 

W. B. PRINCE, 
WALTER MCCREA. 

  

  

  


