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To all typh0?, it may concern: 
Be it known that I, EZR.A. E. CLARK, a citi 

Zen of the United States, residing at North 
ampton, in the county of Hampshire and State 
of Massachusetts, have invented an Improve 
mentin Vertical Compound Balanced Duplex 
Pumping-Engines, of which the following is 
a Specification. 
This invention is a modification of and im 

proVement upon the device for which Letters 
Patent No. 358,591 were granted to me March 
1, 1887. 
In my present improvements I place the 

high pressure and expansion cylinders in line 
With each other, and I construct the pumps 
So as to be double acting and they are in line 
With the respective pairs of actuating cylin 
ders so that the power of each engine is ex 
erted directly upon its pump plunger and the 
parts are balanced and regulated in their 
movements by Walking-beams, so that the en 
gines act in time, one with the other, and the 
Valves of one engine receive their movement 
from a connection to the walking beam of the 
other engine and the parts are arranged in 
Such a manner that the exhaust from one of 
the high pressure cylinders passes across to 
the larger and low pressure cylinder of the 
other pair of cylinders and these are moving 
together and near the end of the stroke change 
the Valves so that the steam acts in the other 
high and low pressure cylinders to give mo 
tion to the same in the opposite direction, thus 
rendering the compound engines duplex in 
their action, and the Weights of the respective 
parts are balanced or nearly so in order that 
there may be no loss of power and the parts 
standing vertical move with but littlefriction, 
and the wear upon the respective cylinders, 
Stuffing boxes and journals is uniform or 
nearly so. 

In the drawings, Figure 1 is a general ver 
tical section. Fig. 2 is a section of the cylin 
ders at the line acac Fig. 1. Fig. 3 is an end 
elevation. 
inders. Fig. 5 is a sectional plan at the line 
y y of Fig. 1, and Fig. 6 is a sectional plan at 
the line a 2. 
The high pressure steam cylinders are rep 

resented at G and H. and low pressure steam 
cylinders at G'H'. The cylinders Hand G' are 
axially in line and so are the cylinders G and 

Fig. 4 is a plan of the steam cyl 

H' and the steam at a high pressure is to be 
supplied by the pipes 10 and the exhaust led 
away by the pipes 11 and there are diagonal 
pipes 12 and 13 extending from the exhausts 
of the respective high pressure cylinders H 
and G to the valve chests of the respective 
cylinders H' G'. 
The valves of these engines are to be of 

any suitable character. I have represented 
the same as the ordinary D slide valves and 
the valve rods 15 16 17 18 to the respective 
valves are actuated as hereinafter designated 
in such a manner as to admit steam under 
high pressure first to one cylinder G and then 
to the other cylinder Hand the exhaust from 
the cylinder G. goes by the pipe 13 to the 
valve chest of the cylinder G', and the ex 
haust from the cylinder H goes by the pipe 
12 to the valve chest of the cylinder H'. The 
piston rod N of the cylinder H is connected 
to a cross head 20 that is connected by links 
21 to the central walking-beam M. which is 
supported and works upon a cross shaft 22 
the ends of which shaft rest in Suitable bear 
ings upon the frames or beams L, and this 
piston rod N passes through the cross head 
20 to a second cross head 24 having rods CC 
that pass to the plunger B of the pump, as 
hereinafter described, and the cylinder G has 
rods 30 passing from the piston to the cross 
head 31, which cross head 31 has a rod Nº 
passing through the middle of the plunger B 
and connected to the plunger B, and there 
are Iinks 32 from the ends of the cross head 
31 to the walking-beams M'M' which also 
have the shaft 22 for their support and upon 
which they are fixed. This shaft 22 works in 
bearings at the ends on the frames LL. The 
piston of the cylinder G has a piston rod N' 
that passes through and is connected with 
the cross head 35 and passes down through 
the plunger A8 and is connected with the 
plunger A, and the piston of the cylinder H' 
has rods 40 passing down and connected with 
the cross head 41 from which the rods C pass 
down and are connected with the plunger A, 
and there are links 42 42 extending up from 
the cross head 41 to the end of the central 
walking beam M. Upon reference to Fig. 2 it 
will be seen that the rods 40 pass freely through 
the cross head 35, the holes for such rods being 
slightly larger than the rods in order that the 
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movement may not be obstructed and the links 
42 are connected with the cross head 41 in 
side, and between the rods 40. The piston rod 
N' passes down within the notched end of 
the walking-beam M, see also Figs. 3 and 5, 
and it passes freely through the cross head 41, 
and from the ends of the cross head 35 there 
are links 44 to the ends of the levers or walk 
ing-beams M', and upon reference to Fig. 3 it 
will be seen that the piston rod N passes 
freely through the notched end of the walk 
ing-beam M, and the links 32 are outside the 
rods 30 and are connected at the ends of the 
cross head 31, and the rods C C pass freely 
through holes in the cross head 31, the ob 
jects of these arrangements being that the 
parts connected with the piston of the cylin 
der G may be moving in the opposite direc 
tion to theparts connected with the cylinder H' 
and that the parts connected with the cylinder 
H may be moving one way while the parts 
connected with the piston of the cylinder G' 
may be moving the other way and the walk 
ing-beam Mis connected at one end to the 
piston of the cylinder Hand at the other end 
to the piston of the cylinder H. Hence the 
pistons in H and H' move together but al 
Ways in the opposite directions, and the pis 
ton of the cylinder G is connected at one end 
of the Walking-beams M' and the piston of the 
cylinder G is connected at the other end of 
such Walking-beams M'. Hence the pistons 
of G and G' move together but in the opposite 
directions and the parts are balanced by be 
ing connected at the opposite ends of the re Spective Walking-beams. It is preferable to 
key the walking-beams M' upon the shaft 22 
So that these Walking beams and the shaft 
move together, and the walking beam M is 
provided with a journal box or bearing upon 
this under side and swings upon this shaft 
22 as it moves with the other parts. 
The valve rods 15 and 17 are connected at 

opposite ends of the rocker 50 and there is 
an arm 51 to this rocker and a link 52 that 
connects the rocker to the walking-beam M, 
and there is a rocker 55 to the ends of which 
the Valve rods 16 and 18 are connected, and 
there is a link 56 connecting this rocker to 
one of the walking-beams M'. Hence the 
valves of the cylinders G and G' receive mo 
tion from the walking-beam Mand the Valves 
of the cylinders Hand H receive motion from 
the walking-beams M' but the piston of G is 
connected to M', and the piston of the cylin 
der His connected to M. Hence as the pistons 
of the respective cylinders move and the pis 
ton of H completes its stroke, it moves the 
valves of the cylinders G. G' by the rocker 50 
and connection to the Walking-beam M, and 
the piston of the cylinder G as it completes 
its strokes, moves the valves of the cylinders 
Hand H by the rocker 55 and the connection 
56 to the walking-beam M'; the movements 
of the parts therefore will be inter-depend 
ent and the high pressure steam will be ad 
mitted to one side of the piston in the cylin 

der H as the steam passes from theother side of the said cylinder through the pipe 12 into 
the cylinder H' to move its piston in the Op 
posite direction, and the same movements 
take place in relation to the pistons and 
valves of the cylinders G and G', and the 
valves of G and G' are dependent for their mo 
tion upon the movements of the pistons H and 
H', and the reverse, thereby not only are the 
parts balanced in their action but they are 
duplexed and the steam is expanded eco 
nomically and there is no possibility of the 
engine stopping at any point so long as the 
proper pressure of steam is maintained; and 
I remark that the plungers of the respectiye 
pumps are moved with the respective pis 
tons by the direct connections before de 
scribed and the plunger in one pump is mov 
ing in the opposite direction to the plunger 
in the other pump, and these plungers or pist 
tons and the pumps may be of any desired. 
character or construction. I however prefer 
and make use of the pump next described. 

I have represented the double acting pumps 
as side by side and parallel with each other, 
there being an inletor suction pipe Tanda discharge pipe U with branches extending to 
the respective valve chests of the pumps. 
The plunger A passes through the stuffing 
box 60, at the top 
pump A' and the rod N' passes through the 
stuffing box 61 at the upper end of the plun 
ger A8 and through a partition 62 between 
the respective pump chambers A and A' and 
is connected with the plunger. A which passes 
through the stuffing box. 53, and the inlet 
valves for the pump chambers A are pro 
vided at 54 and the discharge valves at 66 
and those for the pump chambers A at 65 
and 57, and the chambers BB' are construct 
ed in a similar manner, and it is to be under 
stood that the plungers A8 and Bºmove simul 
taneously and in opposite directions as actu 
ated by the pistons in the cylinders H' and 
H', and that the plungers A and B move 
simultaneously and in opposite directions as 
actuated by the pistons in the cylinders G. 
and G'. It however is to be understood that 
pistons may be made use of in place of plun 
gers in the respective pumps and that any 
suitable character of duplex pump may be 
combined with this engine. 

I claim as my invention 
1. The combination in a compound bal 

anced duplex pumping engine, of the high 
pressure cylinders G and H in line with the 
respective low pressure cylinders H' G', the 
exhaust pipes crossing from the high pressure 
cylinders to their respective low pressure cyl 
inders to form the pairs of high and low press 
ure cylinders, the valves and valve rods for the 
respective cylinders, the rockers connecting 
the valve rod of one high pressure cylinder 
with the valve rod of the opposite low pressure 
cylinder, the walking-beams, links and piston 
rods arranged substantially as specified and 
the connection from the walking-beam of one 
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pair of cylinders to the rocker for the valves 
of the other pair of cylinders, substantially as 
set forth. 

2. The combination in a vertical compound 
balanced duplex pumping engine, of high and 
low pressure cylinders axially in line, the pis 
tons and piston rods of the high pressure cyl 
inders in line with the pistons or plungers of 
the pumps and connected therewith, the pis 
tons and piston rods of the low pressure cyl 
inders, the cross heads, links and walking 
beams, connected and arranged substantially 
as specified, so that the high pressure piston 
of one set of cylinders is connected with the 
low pressure piston of the other set of cylin 
ders and with one pair of pump plungers and 
the valves, valve rods, rockers and connec 
tions to the respective walking beams for the 
valves of the opposite cylinders to be moved 

2 o simultaneously and by the engine that is com 
pleting its stroke, substantially as set forth. 

3. The high pressure cylinders G and Hin 
line with the respective low pressure cylin 

ders H' G', the valve chest and valves for the 
respective cylinders, the pipes 12 and 13 cross 
ing from the exhaust of the high pressure cyl 
inders to the valve chests of the low pressure 
cylinders, in combination with the rockers 50 
and 55 and the valve rods connecting the valve 
of one high pressure cylinder and of the op 
posite low pressure cylinder, the Walking 
beams M'M' and M and the shaft 22 for sup 
porting suchwalking-beams, the pistons, pis 
ton rods, cross heads and links connecting the 
respective pistons at opposite ends of the 
walking-beams, and the double acting pumps 
with their plungers axially in line with the 
compound engines and connected to the re 
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spective piston rods and cross heads, sub 
stantially as set forth. 
Signed by methis 8th day of February, 1893. 

EZERA E. CARK. 

Witnesses: 
EDWARD B. STRONG, 
TIMOTHY G. SPAULDING. 

  


