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To all whom it may concern:

Be it known that I, OraMIiLL C. CARPEN-
TER, of Brooklyn, E. D.,in the connty of Kings
and State of New York, have invented certain
new and useful Improvements in Compound
Hydraulie Engines, of which the following is
2 specification :

My invention relates to improvements in
machines for imparting motion by means of
hydraulie pressure; and the invention con-
sists, essentially, in the combination and ai-
rangement of certain cylinders of peculiar con-
struction and form with pistons, eccentric, and
block and rods; also,in the employment of an
clastic piston in conneetion with the ligunid
used in the eylinder.

Another important feature consists in an
arrangement of valves in connection with the
eylindersfor feeding the liquid to thecylinders,
and for relieving the same of a surplus, all of
which will be more fully hereinafter set forth.

In the drawings, Figure 1 is a longitudinal
verfical section taken through a pair of cylin-
ders in a machine embodying my invention.
Fig. 2 is a horizontal section through the cyl-
inders, showing two pairs of the same arranged
side by side. TFig. 3 is an enlarged sectional
view of the piston, showing the construction
of the elastic portion.

A A represent cylinders of a differential

character, each having aun enlarged portion,«,a-

reduacing portion, b, preferably funnel-shaped,
and a portion, ¢, of reduced diameter, as shown,
A pair of these cylinders are arranged with
their larger ends opposed, and into them are
fitted plangers or pistons BB. These are con-
nected rigidly together, by preference, and be-
tween them is fitted a sliding block, D, fitted
to an eccentrie, C, on a cross-shaft, S. This
arrangement is such that when the shaft S is
rotated, the eccentrie, acting through the block
D, causes the pistons B B to play back and
forth in the portions ¢ « of the cylinders, ad-
vancing in one and receding in the other simul-
taneously.

In the smaller portions, ¢ ¢, of the cylinders
are fitted pistons I ¥, which are connected to-
gether by means of the yokes I I and rods K
K. Between the pistons B F in the funnel-
shaped portion b is the liguid used, which may
be oil, if preferred. The yokes 11 embrace

sliding blocks on the wrists kv of éranks HH
on crank-shafts G G.

The operation is as follows: Rotary motion
being imparted to the shaft S, it is communi-
cated, through the eccentric C, to the pistons
B B, the travel of the latter being equal to the
throw of the eccentric. The diameter of the
large portion, ¢, of the cylinder is in such rel-
ative proportion to the diameter of the smaller
portion,c, that as the planger B moves through
a short distance in the eylinder a-sufficient
amount of liquid will be displaced to force the
piston I a greater distance through the por-
tion ¢. Thus the cross-heads or yokes, the
cranks I I, and the shafts G G are set in mo-
tion.

I prefer to arrange two pairs of cylinders,
A A, side by side, as shown in TFig. 2, and to
fix the eccentrics on the shaft S at right angles,
so as to avoid centers; and in such an arrange-
ment the cranks H H in one set would, of
course, be arranged at right angles to those in
the other. This arrangement gives a much
smoother motion than when only one pair or
set is used.

Upon the side of each cylinder is a feed-inlet,
O, provided with a slide-valve, M. The valves
of each pair of cylinders are connected by a
rod, N, and are so arranged that as one inlet
is opened the other will be closed. On the
rod N are projections I{, and on the upper rod,
K, are adjustable blocks or dogs L, which, as
the rods K move back and forth with the pis-
tons, strike the projections {1 and move the
valves so as to alternately open and close the
apertures or ports O.

The valves should, of course, be provided
with chests in the ordinary way, which chests
should be counected by pipes with a suitable
reservoir of oil or other liquid, conveniently
located at such a height as to give the requi-
site pressure for the feed. _

The valve of each cylinder is designed to be
opened at the limit of the outward throw of
the pistons, so as to supply any deficiency of
oil. The valves serve also to relieve the eylin-
ders of any surplus oil, and act both as a feed
and relief for the eylinders.  This is essential
to instre 2 uniform motion,

To enable the pistous or plungers to aect
readily in passing centers, I construct the
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former as shown in Fig. 3. A recess or open-
ingis made in the head of the plunger,inwhich
is fitted a stout spiral spring, V, which bears
against an inclosed piston, U, to which is
bolted the cup Y, provided with suitable leather
packing. P isthemain cuporhead-of the plun-
ger, which is provided with the packing R.
The main cup P is secured to the plunger B by
means of screws or bolts p p. = T T represent
holes through the main cup P, to admit of the
passage of the oil from the eylinder to the in-
terior piston. '

My invention is designed to be applied to a
street-railway car, and power is to be applied
to the shaft S to move the pistons by steam or
othersuitable means.. The reciprocatory move-
ment of the pistons may also be utilized for va-
rious purposes without the intervention of the
cranks. .

What I claim as my invention is—

1. Thecombination of thefollowing elements,
viz: the two cylinders A A, arranged with

their larger ends opposed, the pistons B BF F,
coupled together, substantially as shown, the
eccentric C, block D, and shaft S, all arranged
to operate in connection with the interposed
liquid, substantially as set forth.

2. The combination of the cylinders A with
valves M, adapted to admitliquid to the lignid-
space in the cylinders and give relief to the
cylinders when overcharged, said valves being
arranged to operate in unison with the pistons
B T, substantially as set.forth.

3. The combination of the cylinder A. with
a piston having an elastic center, constructed
and arranged to operate substantially as set
forth.

In testimony whereof 1 have signed my name
to this specification in the presence of two sub-
seribing witnesses. )

- 0. C. CARPENTER.

‘Witnesses:

J. H. ApAmS,
A. H. KIDNEY.




