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To all whom it may concern:
Be it known that I, ELITAH B. BENHAM, a

 citizen of the United States,residing at Mystie,

Io
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50

in the county of New London and State of
Connecticut, have invented new and useful
Improvementsin Carbonic-Acid-Gas Engines,
of which the following is a specification.

This invention relates to carbonic-acid-gas
engines of the class in which the carbonie-
acid gas is contained in a liquefied form in a
chest or chamber above the cylinder and
duly admitted through the cylinder-ports to
the heated eylinder for expansion therein for
driving the c¢ylinder-piston,

The invention more particularly pertains
to the valve mechanism for admitting the
carbonic-acid-gas to the cylinder and for per-
mitting the exhaust, and which, moreover,
comprises means for determining and regu-
lating at pleasure the quantity of the gas to
be admitted to the cylinder at each operation
of the valve mechanism; and the invention
consists in arrangements and constructions
of parts, all substantially as will hereinafter
fully appear and be set forth in the elaims.

The engine is illustrated in the accompany-
ing drawings, in which— .

Figure 1 is a central vertical longitudinal
section thereof. Fig. 2 is a sectional view
through the chest or chamber for containing
the supply of carbonic-acid-gas, taken hori-
zontally on the level of its bottom, as indi-
cated by the line 2 2, Fig. 1. Fig. 3 is sub-
stantially a similar sectional view, but taken
on the line 3 3, Fig. 1. Fig. 4 is a plan view
of the under side of the valve.

In the drawings, A represents the eylinder
within which is driven the piston B, the pas-
sages a a, for the entrance of the expansive
gas into the opposite ends of the cylinder at
alternating instants, leading thereto from the
comparatively close or contiguous ports a? a?,
upwardly opening into the chest C above the
cylinder in which is the liquefied supply of
carbonic-acid gas.

D represents the valve sliding within the
chest upon the base thereof.” This is a meas-
uring-valve and controls the quantity of the

gas admitted to the cylinder from the chest |’

at each reciprocating movement of the valve
and also duly permits the exhaust.
b is the lateral exhaust-passage, it having

the separate upwardly-opening ports b? b,
both between the eylinder inlet-ports a® a2
The.chest has in its bottom two longitudi-
nal channels d d, which extend from at or
near the end walls of the chest in proximity
to the eylinder-ports a®a® (See Figs.1and 2.)
The valve is of a rectangular form and has
two vertical chambers f of eylindrical form
opening from its top, they extending only
partially to the bottom of the valve and have
the axially-extended ports g of contracted
diameter leading through the lower part of
the valve. The valve also has within its bot-
tom the separated recesses . h, the pair of
which are between the valve-ports g g. The
slide movement of the valve, which is com-
paratively slight, is imparted as the engine is
running by theconnections between the valve-
stem % and eccentric j on the crank-shaft, con-
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-sisting of the eccentric-rod 52 and the inter-

mediately-pivoted lever k, to the long arm of
which therod is pivoted, while to the short arm
thereof is pivotally connected the valve-stem.
Within both of said cylindrical openings are
plungers or pistons m m, having close sliding
fits, each being connected at its top to a de-
pending link n. The links have their npper
ends pivoted to the extremities of a horizontal
lever o, which at its middle is pivotally con-
nected to the lower end of the vertical rod .
This rod extends upwardly through a stuff-
ing-box in the massive cap or cover u of the
chest, and has at its upper extremity screw-
threads v, which are formed on a sleeve fixed
to said rod, but which might be otherwise
provided or produced. This screw-threaded
part v screw engages in the threaded opening
within the central hub of a fixed spider w,
and the rod above the frame has a hand-
wheel x or equivalent means for turning it,
whereby, through the action of the screw de-
vices, the rod may be raised or lowered, con-
sequently raising and lowering the measur-
ing-pistons m m.

The reclilinear reciproeatory motion of the
valve causes, through the rocking lever and
links 0 n n, the alternating reciprocatory
movements vertically of the pistons.

The valve D has such a position when at
one extreme of its movement that the one end
port g will come to communication with the
adjacent channel d, so that, as the piston in
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the chamber thereabove rises, the portion of"

the chamber vacated thereby may be filled
with the carbonic-acid gas from the chest.
At this time, as indicated in the drawings, the
right-hand end of the cylinder is exhausting
through passage and port a o?, valve-recess /i,
and exhaust port and outlet b* b. The valve,
when so in registry, one valve-port ¢ with one
channel d and one cylinder-port a* with one
valve-recess i, which recess establishes com-
munication between cylinder and exhaust,
has its other valve-port ¢ in registry with the
other cylinder port and passage a %, there be-
ing now no commuunication between the left-
hand valve-chamber and the left-hand chan-
nel d nor between theleft-hand valve-recess /i
and the left-hand exhaust-port 4% Of course
at every stroke of the cylinder-piston B these
relations are reversed.

" Having thus deseribed my invention, what

I claim, and desire to secure by Letters Pat-

ent, is—

1. A measuring valve foradmittingliquefied
gas to the cylinder of an engine comprising a
piston having a reciprocating movement in a
cylinder with a passage communieating there-
with for receiving and discharging said lique-
fied matter, combined with a support forsaid
piston which is adjustable for sustaining said
piston at variable distances from the dis-
charge, or lower end of said eylinder, substan-
tially as deseribed.

2. A measuring valve foradmitting liquefied
gas to the cylinder of an engine having a
chamber, and a piston having a reciprocatory
movement therein, and a passage for the en-
trance of the said gaseous matter to the valve
chamber which is adapted to alternately reg-
ister with a eylinder port, and to have open
communication with the interior of the cham-
ber within which the acid supply is contained,
substantially-as described.

3. A valve with a chamber, one side of which
is movable, a chest in which it reciprocates,
said valvehaving a passageleading throughit
to its said chamber, and adapted, as the valve
moves {0 have alternately a communication
with the interior of the chest, and with a cyl-
inder port, and means for adjusting the mov-
able side of the valve-chamber for varying
the capacity of the chamber, substantially as
described.

4, The combination with the cylinder, a
chest above the cylinder with passages lead-

ing from adjacent points intermediately of
the base of the chamber to opposite end-por-
tions of the eylinder, and ways or passages in
said base open to the interior of the chest
which lead to adjacent the cylinder ports, a
slide valve movable in said chamber having
the two eylindrical openings therein, and pas-
sages leading downwardly therefrom to the
bottom of the valve,and adapted, as the valve
moves, the one to register with the eylinder
port, and the other with one of the said base
ways, and vice versa, and pistons adjustably
movable in said chambers for varying the ca-
pacity thereof, substantially as described.

5. The combination with the e¢ylinder, a gas
chest above the eylinder with passages lead-
ing from adjacent pointsintermediately of the
base of the chamber to opposite end-portions
of the c¢ylinder, and with ways or passages in
said base which lead toadjacent the cylinder
ports, and two exhaust ports leading from the
base of the chest, a slide valve movable in
said chamberhaving the two cylindrical open-
ings therein, and passages leading down-
wardly therefrom to the bottom of the valve,
and adapted, as the valve moves, the one to
register with a cylinder port, and the other
with one of the said base ways, and vice versa,
and having also the recesses, 2, , for alter-
nately connecting eylinder and exhaust ports,
and pistons adjustably movable in said valve
chambers for varying the eapacity thereof,
substantially as deseribed.

6. In a earbonic acid gas engine, a valve
with two chambers, f, f, and the passages, ¢, ¢,
and a chest or chamber within which the
valve reciprocates, having portsleading there-
from to the cylinder, all so that as the valve
moves one of its chambers may have, by its
passage, g, communication with a cylinder-
port, while the other chamber has communi-
cation with the interior of the chest, and vice
versa, the pistons, m, m, in said valve cham-
bers, the links connected to the pistons, the
lever to which the links are hung, the rod to
the lower end of which the lever has its mid-
dle pivoted, a fixed part through which the
rod has a screw engagement, and means for
turning the rod, substantially as and for the
purpose set forth.

' ELIJAII B. BENIHAM.

Witnesses:
J. D. GARFIELD,
K. I. CLEMONS.
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