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UNITED STATES PATENT OFFICE. 

EUSEBIOUS J. MOLERA AND JOHN C. CEBRIAN, OF SAN FRANCISCO, 
CALIEORNA. 

IMPROVEMENT. IN FLUID-MOTORS oR MOTOR- ENGINES. 

Specification forming part of Letters Patent No. 212,039, dated February 4, 1879; application filed 
October 3, 1878. 

To all whom it may concern: 
Beit known that we, EUSEBIOUS J. MOLERA 

and JOHN C. CEBRIAN, of San Francisco, in 
the county of San Francisco and State of Cali 
fornia, have jointly invented certain new and 
useful Improvements in Motors; and we do 
hereby declare the following to be a full, clear, 
and exact description of the invention, such as 
will enable others skilled in the art to which it 
pertains to make and use it, reference being 
had to the accompanying drawings, which form 
part of this specification. 
Our invention relates to motors. 
Figure 1 is an axial section of a motor or 

engine constructed in accordance with our 
improvements, the two cylinders being con 
Centrically arranged, and the valve-chest pro 
vided with a double set of conical valves. 
Fig. 2 is a similar view, showing an enlarged 
piston-rod and a single set of valves adapted 
to operate for the same purposes as those of 
Fig. 1. Fig. 3 is a vertical section of a motor 
wherein vertical slide-valves are employed, 
and wherein the power is communicated to a 
driving-shaft through the medium of a liquid 
piston, which operates directly upon a wheel 
which may be connected with the driving 
shaft; and Fig. 4 is a similar view, showing a 
horizontally-moving slide-valve and such an 
arrangement of parts as will cause the hy 
draulic motor connected with the driving 
shaft to be operated by a continuous and uni 
form flow of liquid in one direction. Fig. 5 is 
a plan view of the device shown in Fig. 4, the 
same having its valve-chest removed. Fig. 6 
is a sectional view of a further modified form 
of our improved motor, wherein, instead of 
having two plungers movable within their re 
Spective casings, we have shown one movable 
interior plunger connected with a movable ex 
terior casing or cylinder. 

Like letters in all the figures (wherever they 
occur) indicate corresponding parts, and with 
respect to the several figures we desire to state 
that they are chosen to represent a class of en 
gines or motors embodying the principles of 
our invention, wherein the valve and piston 
arrangements shown in either figure may be 
transferred to devices represented in any of 
the other figures by simple mechanical altera 
tions; and it has not been deemed necessary 

or expedient to illustrate all the modifications 
which can be made by such transpositions. 
That our invention may be clearly compre 

hended, we would observe that the design of 
the same is to provide improved means whereby 
objectionable features, such as follow in detail, 
are removed from motor-engines. 
The boring of perfectly-true cylinders is 

difficult and expensive, and the operation 
limits the size of the cylinders, and also the 
materials of which to make them. 
The construction and maintenance of steam 

packed cylinders is difficult and expensive, 
and they are liable to get out of order, require 
continual repair, and cause a waste of the mo 
tive power. 
The stuffing-boxes for piston-rods, valve 

stems, &c., are also open to the same objec 
tions, particularly to Waste of the motive 
power. 
The connections of the piston-rod and other 

parts of the machine are bulky and compli 
cated, causing much friction and requiring 
very perfect fittings or constructions. 
The gas, steam, or air, after finishing its 

work, generally has a great tensional power 
unexpended, which in nearly all cases is to 
tally lost. 

In many motors the degree of heat required 
is very high, rendering their use quite expen 
sive, and subject to great loss of radiation. 
Leakages in some forms of motors render 
them totally impracticable for use in connec 
tion with certain fluids-as, for instance, in 
“ammonia” engines any leakage will result 
in the destruction of all brass fittings. 
The purpose of our invention, as above 

stated, is to provide improved mechanism 
whereby these several disadvantages or de 
fects may be obviated; and to this end our in 
vention consists in certain methods of oper 
ating and in certain novel and useful combi 
nations or arrangements of parts, all of which 
will be hereinafter first fully described, and 
then pointed out in the claims. 
In connection with our improved motor We 

employ, of course, a suitable boiler or gas-gen 
erating chamber, which may be of any desired 
shape or construction. In this is generated 
the motive power either by the application of 
heat or otherwise. We prefer to employ a gas 
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like ether, carbonic acid, ammoniacal gases, 
&c., which acquire great tensional powers by 
the application of a low degree of heat, and 
by employment of such gases we are enabled 
to utilize natural sources of heat, as solar ac 
tion, hot springs, and others, thereby econo 
mizing in the production of the requisite 
power. 
As the generation of the gas is no essential 

part of the present invention, it has not been 
deemed necessary to illustrate the boiler or 
any of its proper appendages; and as the kind 
of motive power to be employed will depend 
upon circumstances, it is not intended that the 
above enumeration of special gases shall ex 
clude the use of any other kind, or exclude the 
use of any other fluid or liquid. 
From the boiler the motive fluid must pass 

into one or more gas-chambers, C C, wherein 
to expand and act upon a piston to transmit 
its work. V is the valve-chest, wherein the 
valves are located, and through which the mo 
tive fluid enters the piston-chambers, said fluid 
being conducted through the exhaust-pipe e 
and away to the condenser after expending its 
force upon the pistons. If in this piston-cham 
ber we have an elastic diaphragm, the gas on 
entering will press and extend it; and if then 
the motive fluid be exhausted the diaphragm 
will, on account of its elasticity, regain its 
former shape and position. The fluid will 
therefore impart to the diaphragm a recipro 
cating motion, similar to that of the ordinary 
piston of the steam-engine. If we replace 
such a diaphragm by a mass of liquid having 
an outlet, the result will be the same, the liquid 
regaining its former position within its cham 
ber after the notive fluid is exhausted. If we 
provide means of connecting such elastic pis 
tons (whether solid or liquid) with other parts 
of machinery, we will produce a motor or en 
gine, and by such arrangement will obviate 
the cost and difficulties of steam-packed pis 
tons, inasmuch as the elastic pistons will con 
stitute their own packing. - 

In Figs. 1, 2, and 3 the chambers C and C 
are located concentrically and connected by 
the valve-chest V, located at either end of the 
pair. The valves are so arranged that when 
the pipe m is in communication with chamber 
C it is disconnected from C, and at the same 
time the exhaust-pipe e is in communication 
with C, but disconnected from C. When the 
valves are shifted, reverse communications are 
of course made. These valves may be conical, 
slide, or of any approved form, so long as they 
operate as above indicated. In Fig. 1 they 
are shown as conical, in two pairs, mounted 
upon two parallel stems, which are united 
with the main rod ', along which a float or a 
plunger or open diaphragm may slide. 
The rod r is to be provided with two stops, 

against which the diaphragm, float, or plunger 
can abut in its forward and backward motions, 
and thus shift the valves at the completion of 
the Stroke. 

In Figs. 1 and 2 the plunger P is provided 
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with a cavity for the accommodation of rod'. 
The two pairs of valves might be placed on a 
single stem, and the same results would be 
obtained. 
In Fig. 3 we illustrate the application of 

slide-valves for the same purpose. In this 
figure the channel c communicates with C, and 
c' with C. 
At is a D-shaped slide, moving in the 

space d, and having a circular pin at the top 
i, and one at bottom it, both of which move in 
cylindrical cavities provided for them. 
A cylindrical bore, in n, traverses the space 

d and opens into chamber C, and is also pro 
vided with communications o o', leading to 
the cavities, within which pins i i? are located. 
The passages t t t connect bore n n with the 
exhaust-pipe e. 
The rod r", carrying two long pistons, slides 

within bore in n, the lower piston, with stuffing 
box a, shutting off communication of space d 
with chamber C, into which rod r is made to 
extend. Upon this extension are mounted 
two stops, one near the top and one near the 
bottom of C. 
A float, F, moves upon rod r, following the 

motions of the liquid-piston in chamber C, and 
as this float strikes either of the stops it will 
pull the valve-rod up or down, as the case 
may be, thus shifting the valves, as will be 
seen by the following: When rod r is pulled 
down its upper piston closes the communica 
tion between space d and the upper outlet, o, 
and upperpin-hole of i, which latter is then open 
to the exhaust through tt', and at the same 
time the lower piston opens communication be 
tween space d and the lower channel, o', clos 
ing the lower exhaust-channel, t. The mo 
tive fluid will then operate to elevate or shift 
the valve and hold it, and the boiler will be 
connected with chamber C, and chamber C with the exhaust-passage. 
When rod r is elevated upon ascent of the 

float reverse communications will be estab 
lished, as is easily understood. 
The valve or slide is provided with a 

spring and screw, intended to hold it against 
its seat and to compensate for Wear of parts. 
The advantage of this disposition of parts re 
sults from the fact that but little force is re 
quired to move the valve-rod r )" on account 
of its being balanced against the pressure of 
the motive fluid in space di but any other 
form of slide-valve would answer the general 
purposes with more or less friction. 

In Fig. 4 we show another form of slide. 
valve. In this case the two piston-chambers 
CC are supposed to be in the form of half. 
cylinders, separated by the wall a, through 
which a vertical revolving shaft, f, is made to 
pass. 
The valve-ports are indicated at 0 o', and 

represents the valve, as before. At a is an 
eccentric made fast to shaft?, and serving to 
throw the valve. 

It will be plainly seen that at every com 
plete revolution off the valve will give a full 
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stroke. Instead of making a fast tof We may 
insert between them toothed wheels or any 
other devices in order to have one stroke of 
the valve to any given number of revolutions 
off. 

In the devices represented in Figs. 1 and 3, 
the internal valve-motion has the advan 
tage of dispensing with stuffing-boxes for the 
valve-rod which open into the atmosphere, 
and also of avoiding the waste of motive 
power, as well as simplifying the connections 
between the piston and the valve-rod, which 
are among the advantages claimed for our in 
vention. In device represented in Fig. 4 
these advantages are somewhat reduced, be 
cause the valve-motion is external, and the 
construction requires a perfect stuffing-box at . 
some point of shaft f. 

In cases where the valve-motion is external 
We may use any of the ordinary ways to pro 
duce it. 

If the valve-rod projects through the valve 
chest into chamber C or C', we may employ a 
stuffing-box for liquids only; but if said valve 
rod projects through the steam-chest at any 
other point, we should require a more perfect 
stuffing-box, as for gas, &c., which should be 
avoided, if possible. 

Each of the described double valves may be 
Teplaced by two separate valves in one valve 
chest or in two, and either may be moved in 
ternally or externally by the same or by inde 
pendent mechanisms. 
The chambers C and C may be disconnected, 

if desired, or may have a connection the shape 
and position of which will vary according to 
the purposes of the machine. If they be dis 
connected they will each have their separate 
elastic pistons, and these may operate inde 
pendently or together. If connected they may 
be attached by solid pieces or made to operate 
together by means of an interposed liquid or 
otherwise, as found most desirable. If the pis 
tons be elastic the chambers may be of any 
shape whatever. If we have two disconnected 
chambers and liquid-pistons we will have two 
liquid masses reciprocating; and since we may 
attach to each chamber a pipe at any inclina 
tion, we may direct these reciprocating motions 
at pleasure, and cause the liquids to commu 
nicate their power to any hydraulic mechan 
ism. If the chambers be connected, for in 
stance, as shown in Fig. 1, we have a single 
liquid mass having a motion from C to C and 
the reverse. The motive fluid enters through 
n into C, and presses the liquid-piston into 
C', which is then connected with the exhaust 
or condenser. When nearly all the liquid has 
passed into C the valves are pulled down by 
the float, or otherwise tripped, and the motive 
fluid enters C. As C is then in communica 
tion with the exhaust or condenser, a partial 
vacuum will be produced in C, and the liquid 
piston will be forced into C by the power of 
themotive fluid and that of the vacuum. When 
this chamber is full, or nearly full, the valves 
will be thrown to their original position, and 

the motions and operations will be thus con 
tinued, so long as the motive fluid is admitted 
to the motor or engine. 

If a plunger, P, be interposed between the 
motive fluid and the piston, as in Fig. 1, a 
rectilinear reciprocating motion will be com 
municated to this plunger and its attached rod, 
from whence it may be communicated to any 
mechanism. In this figure we have represented 
the plunger as being located inside of cham 
ber C, by which arrangement we are enabled 
to operate the valves without exterior com 
munications. Nearly all the liquid may be 
disposed beneath the plunger P. We might 
even suppress the liquid-piston on top of P; 
but as one of the objects of the liquid-piston 
is to avoid steam-packings, it is better to em 
ploy the liquid substantially as indicated. 

It should be carefully observed that the de 
vice represented in Fig. 1 indicates only one 
disposition of material and operative parts 
which we may adopt. The chambers may not 
only be of any shape whatever, but they may 
be placed in any relative position, near or far 
apart, and they may have independent sets of 
valves. Their communications OO may be 
had through any pipes or vessels, or may be 
stopped altogether, and a plunger or other 
suitable hydraulic mechanism may be intro 
duced at any point of said communications. 
without departing from the spirit of our in 
vention. 

In further illustration of the scope of our - 
invention we have shown at Fig. 6 two cham 
bers, CC', having no communication except 
through the valve-chest, which, in this case, 
is placed between the two. These chambers 
are again shown as cylindrical, each one hav 
ing its own plunger or equivalent therefor. 
The plunger and its rod are in this instance 
supposed to be in one single piece, in Conse 
quence of which the stuffing-box at of rod R in 
Fig. 1 is replaced by the hydraulic-press pack 
ing h. 

In order to avoid the boring of a long cyl 
inder we give the two chambers CC' the shape 
of an ordinary hydraulic-press cylinder, thus 
reducing the boring to the length represented 
by a b. . 
The liquids pp' operate as the pistons, which 

in this case assume a ring shape, or when P 
is at its lowest point p may assume the shape 
of a circle. 
In Fig. 1 we represent the chambers as sta 

tionary and the plunger movable; but if we 
suppose the plunger in that figure to be sta 
tionary the chambers would have to be made 
movable. 
In Fig. 6 we indicate a union of the two 

instances. In the lower portion of the engine 
the chamber is made stationary and its plun 
ger movable, and in the upper Section the 
chamber is movable and plunger stationary. 
The two movable pieces are connected by the 
rods d d', which might be suppressed. 
We might still further simplify the device 

of Fig.1, preserving all its advantageous char 
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acteristics, as shown in Fig. 2, wherein the 
double valves are replaced by single sets. In 
this illustration the sectional area of rod R is 
supposed to be equal to one-half that of cham 
ber C, in which event the total pressure of the 
downward stroke will be double that of the 
upward stroke. The single valves establish 
alternate communication between C alone and 
in and e, the branch m' keeping C constantly 
in communication with the boiler, and there 
being no opening between C and the exhaust. 
Under this arrangement, if we represent by 
symbol X the transverse sectional area of the 
upper face of the plunger, and represent by 
symbol Y the transverse sectional area of the 
plunger-rod, while symbol Z is taken to repre 
sent the pressure of the motive fluid within 
supply-pipe m, then the pressure of the motive 
fluid against the upper face of the plunger can 
be represented as ZXX, while the pressure of 
the motive fluid against the lower face of the 
plunger can be represented as ZXY; but 
Y = X-2; hence said lower face pressure is 
ZXX--2. The difference between this upper 
and lower face pressure is therefore ZXX 
Zx X-2 = Zx X--2, which latter quantity 
represents the resultant or effective pressure 
imposed upon the upper face of the plunger, 
in subjection to which said plunger moves on 
its downstroke. For the upstroke there is 
no pressure against the upper face of the plun 
ger, while the lowerface is subjected to a press 
ure represented by ZxY; but ZXY =ZXX-- 
2, which latter quantity, hence, represents the 
force of the upstroke, plus, however, the suc 
tion-power from the exhaust. A very simple 
calculation will therefore give the true relation 
to be established between P and R to obtain 
an equal power for the upward and downward 
strokes, or to obtain two powers differing by 
certain desired amounts. 

Figs. 3 and 4 represent devices wherein the 
liquid pistons are caused to flow constantly in 
the same direction. In Fig. 3 the two cham 
bers C C are concentric cylinders, and in Fig. 
4 half-cylinders, separated by the wall a. 

Each chamber must have two liquid-valves, 
in sn's', one opening inwardly and the other 
outwardly. The liquid-piston in its motion 
from one chamber to the other will always 
move from the outwardly-opening valves to 
ward those which open inwardly. By varying 
the relative positions of those two valves we 
may obtain many different directions of the 
liquid-current. If the two outward valves are 
1nearer together or in closer relative communi 
cation than with the other two, as in Fig. 3, 
the We obtain a constant flow in the direc 
tion bb'b'. If the communications were placed 
in a cross shape, we would obtain two inter 
mittent flows crossing each other. 

Fig. 3 shows the engine applied to a vertical 
water-wheel, from which the desired motion 
may be easily communicated. The two out 
Wardly-opening valves a n' are connected by 
two tubes leading to the wheel-case N, as are 
also the inwardly-opening valves ss', 

When the motive fluid is pressing the liquid 
in C down it will open valve m', close in and s', 
enter case M, and through valves will enter 
chamber C. In this figure we have shown a 
float, F, which, following the up and down 
motions of the liquid-piston C, will operate 
the valves in the valve - chest, as previously 
explained. When nearly all the liquid has 
passed into C the float will trip valve v, which 
allows the motive fluid to enter C. The liq 
uid will then close valves, open valve n, close 
n", and open s', and will take the same course, 
bly' b', and so the motion will continue. 
The water - wheel within case M may be of 

any approved construction. The case will 
vary in shape according to the kind of wheel 
employed. The openings at n is ns' may be 
varied, so as to cause the liquid to act at any 
point of the wheel, and the valve may be 
moved directly by the shaft of the water-wheel, 
as previously intimated. 

Fig. 4 shows the application of our improved 
motor to a horizontal water-wheel or turbine. 
In this case the communication between C 
and C is through the box N and through the 
tubest t', which reach nearly to the bottom 
of said box. The valves ss' might be placed 
at the opposite ends of t and t, or at any 
point of their length. The box N is divided 
into two compartments, in the upper one of 
which are the vanes a, regulated by R', so as 
to direct the liquid upon the water-wheel W. 
in the compartment below. The upper com 
partment communicates with the outward 
valves, in n', and the lower one with the inward 
valves, ss'. When the motive fluid acts in C 
the liquid passes through n, thence through 
the vanes and upon wheel W, and then up 
through t and s' into C. When the motive 
fluid acts in C the liquid opens n', passes 
through the vanes to the wheel throught to 
s, and thence into C. 
At A is shown an air-chamber which will 

act as a cushion, preventing shocks, &c. The 
wheel W may be of any construction whatever, 
and by suitably disposing the liquid valves 
we may cause the water to act upon the pe. 
riphery or at the center of the wheel. 
If in Fig. 3 we suppose two distinct com. 

munications, one from n to s' and the other 
from n' to s, the liquid-pistons will constitute 
two intermittent liquid-currents in the same 
direction, and each one may act upon a differ. 
ent mechanism if desired. The liquid pistons 
should be such that they have no action upon 
the gas or vapor used as a motive fluid, so as 
not to waste or even neutralize it, or any of 
it. Instead of using the liquid-piston directly 
upon any hydraulic mechanism, We may inter 
pose a second transmitting liquid between 
them. In this case the liquid-piston should 
have no chemical action upon the motive fluid 
or upon the transmitting liquid. Such is the 
case in our figures, wherein p is the liquid 
piston andl the second or transmitting liquid. 
We may here observe that when we use a 
liquid communication between C and C, 
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hydraulic motors and the high-pressure mo 

'ing-pipe of the boiler, to be used again. 
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whether the piston is liquid or solid, we com 
bine in one machine the advantages of the 

tors. We use in fact a hydraulic engine de 
prived of the two main disadvantages herein 
before mentioned-to wit, the head of water 
and quantity consumed-and we have shown 
how a comparatively small quantity of water 
or other liquid may be used over and over 
again upon the same mechanism, and how 
the head of water may be replaced by the 
pressure of the gas or vapor employed as the 
motive fluid. Either, one of the chambers C 
or C and its accompanying valves may be (lis 
pensed with, in which event the motive fluid 
will act in the remaining chamber as before; 
but the resulting motion will be intermittent 
and not continuous. If a second transmitting 
liquid be employed under this modification 
there must be a vessel provided for its recep 
tion upon leaving the single chamber, and by 
establishing communication between this ves 
sel and the single chamber similar to that be 
fore explained, as between C and C, we can 
obtain results similar to those hereinbefore 
noted. We might even dispense with the re 
ceiving - vessel and Waste the transmitting 
liquid, and yet employ our mechanisms if we 
have a source of liquid from which to feed the 
single piston-chamber. 
By introducing proper modifications, all 

within the scope of the above explanations, we 
may employ any number of chambers, which 
may operate dependently or independently of 
each other. 
As will appear from the foregoing, these 

engines may be applied to any kind of ma 
chines, and, therefore, to pumping machines; but they may also be employed directly as 
pumping-engines. We have only to suppose 
each piston-chamber C C provided with the 
water-valves in S of Figs. 3 and 4, the inward 
valve, s, connected with the passage for the 
liquid to be pumped, and the outward valve, n, 
With the point where the liquid is to be deliv. 
ered, and we have an illustration of a pump 
which may be made single or double acting 
and serviceable for throwing all kinds of 
liquids or gases, sands and muds. 
These same machines may also be employed 

as fluid-meters. The fluid to be measured is 
made to follow the way pointed out for the 
motive fluid above-from on to e. It must 
therefore fill the piston chamber or chambers 
before it can escape; and if we know the ex 
act capacity of said chambers, we will have 
the exact measurement of the fluid passed at 
every stroke of the elastic piston, and the num 
ber of these strokes may be conveniently reg 
istered, as in the meters now employed. 
The motive fluid, after leaving the piston 

chambers, is conducted to a condenser, which 
may be of any construction whatever, and 
from this condenser it must pass to the feed 

We desire to add that many of the advan 
tages herein attributed to the form of motor 

shown may likewise be attained by employ 
ment of an elastic or yielding chamber, the 
principal features of which are embodied in a 
Separate application for patent, and need not 
therefore be herein enumerated. 
Under the construction and arrangement 

shown and described our improved motor is 
found serviceable, simple, cheap, and to oth 
erwise admirably answer the several purposes 
and objects of the invention, as previously 
Stated. 
Having fully described our invention, what 

We claim as new, and desire to secure by Let 
ters Patent, is 

1. In a motor-engine actuated by gas or va 
por in a state of tension, the combination, with 
concentric piston-chambers and a double-acting 
hydraulic device operated by a liquid-piston, 
of Valve mechanism governing the supply and 
exhaust of the motive fluid, together with a 
float device movable with said piston, and 
adapted to operate said valve mechanism, sub 
Stantially as set forth. 

2. ln a motor-engine actuated by gas or va 
por in a state of tension, the combination, with 
concentric liquid-piston chambers and a plun 
ger Working within the inner one thereof, and 
connected with the driving parts, of a valve 
Stem which extends down within said inner 
Chamber, and is adapted to operate the valve 
motion in supplying and exhausting the mo 
tive fluid, said valve-stem being alternately 
raised and lowered by engagement of stops 
formed at Suitable points thereon with the 
plunger, Substantially as set forth. 

3. In a motor-engine in which a hydraulic 
device connected with the driving parts is 
actuated by the expansive force of certain 
gases or vapors, the combination, with the 
liquid-piston chambers having suitable inter 
communication, of a valve-chest located above 
the same, and a valve-stem, which latter, by 
engagement with the hydraulic device, oper. 
ates the valve-motion within said valve-chest, 
Substantially as set forth. 

4. In a motor-engine in which a hydraulic 
device connected with the driving parts is 
actuated by the expansive force of certain 
gases or vapors, the combination, with the 
liquid-piston, of an independent liquid inter 
posed between the latter and the hydraulic 
device, said piston having no chemical action 
relative either to said liquid or motive fluid, 
substantially as set forth. 

5. In a motor, the combination, with a liq 
uid piston, of a float, diaphragm, disk, or 
equivalent device, movable therewith, and 
adapted to actuate the valves which govern 
the inlet and outlet of the motive fluid, sub 
stantially as and for the purposes set forth. 

6. In a motor provided with liquid-pistons, 
(one or more,) the combination, with the pis 
ton-chamber, of a valve-chest and valves ar 
ranged therein or thereon, substantially as de 
scribed, so that the valve-stems shall project 
through the chest only into the piston-cham 
bers, for the purposes and objects named. 
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7. In a motor-engine operating with elastic 
pistons, the combination, with a piston-cham 
ber provided with supply and exhaust valves 
and a plunger, which latter connects by plun 
ger-rod with the driving mechanism, of a sec 
Ond piston-chamber having constant commu 
nication with the first chamber, and also with 
the pipe which supplies both said chambers 
With a suitable motive fluid in a state of ten 
Sion, Said plunger-rod being of such transverse 
Sectional area, relative to the chamber in which 
it Works that the effective strokes of the plun 
ger, respectively following the alternate sup 
ply and exhaust of the motive fluid, may be 

alike equal or variable, as desired, substail 
tially as set forth. 

8. The combination of the two chambers C 
C, valve-chest V, valves , liquid-piston l, 
float F, wheel-case N, valves in mss', and the 
revolving wheel, substantially as set forth. 

In testimony that we claim the foregoing 
we have hereunto set our hands this 7th day 
of September, 1878. 

EUSEBIOUS J. MOLERA. 
JOHN C. CEBRIAN. 

Witnesses: 
F. O. WEGENER, 
ANDRES MAURI. r. 


