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UNITED STATES

PAaTENT OFFICE.

FRANK W. OFELDT, OF NEW YORK, N. Y.

ENGINE.

SPECIFICATION forming part of Letters Patent No. 611,792, dated October 4, 1898,
' Aﬁﬁlicatibn filed Jannary 8, 1898. Serial No, 666,001, | (No model.)

Lo all whom tt may concern: |

Be it known that I, FRANK W. OFELDT, of
New York, (Brooklyn,)in the county of Kings
and State of New York, have invented certain
new and useful Improvements in Engines:
and 1 do hereby declare the following to be a
full, clear, and exact description of the in-

- vention, such as will enable others skilled in
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the art to which it appertains to make and
use the same. - -

My invention relates to an improvement in
compound single-acting engines, and more
particularly to such as are adapted to be op-
erated by means of vapor, one object of the
Invention being toincrease the efficiencyand
easy running of a vapor-engine without add-
Ing proportionately to the expense of con-
struction. | R

A further object is to produce a vapor-en-

gine which shall be simple and compact in
‘construction, comprise comparatively few

parts, and which can be easilycontrolled and

made to effectually perform all its functions.

A further object is to provide simple and
efficient means whereby to prevent back
pressure on the high-pressure piston.

With these objects in view the invention
consists 1n certain novel features of construc-
tion and combinations and arrangements of
parts, as hereinafter setforth, and pointed out
In the claims. - -

In the accompanying drawings, Figure 1 is

a plan view of an engine embodying my im-

provements. Iig.2isalongitudinal sectional
view of thesame. T'ig. 3isa cross-section of
the engine. Figs. 4, 5, 6,7, and S are detail
views illustrating the valves. o

A represents the base of the engine, con-
structed to form-a erank-pit A" and to support
bearings for a crank-shaft B, the latter having
four cranks, to which the rodsof a correspond-
Ing number of pistons C C'and D D’ are con-
nected. The pistons C C’ are adapted to op-

erate in high-pressure cylinders F F’, and the -

pistons D D’ operate in larger low-pressure
cylinders G G'. s

A valve-chest IT is located over the high-
pressure cylinders F I and is common to
them both, having inlet-ports 1 2 for the re-
spective cylinders and having a common ex-
haust-port 3, adapted to communicate with a
pipe or duct 4, by means of which the exhaust

to the valve-chest I of the low-pressure cyl-
inders & G'.. The valve-chest I is made with
inlet-ports 6 7 for the low-pressure cylinders

‘and with an exhaust-port 8, which communi-

cates with two pipes 9 10, (see Fig. 5,) by
means of which the exhaust from the low-
pressure cylinders is conducted to the erank-
pit A', from which latter it will be conveyed
by means of pipes 1112. The pipes 1112 are
made to communicate with the crank-pit at
points in proximity to the top thereof, so that
lubricating-oil contained in the crank-pit will
not escape with the exhausted vapors. A
pipe 13 is also located in the upper part of
the crank-pit immediately under the cylin-

| ders, and through this pipe the alecohol or

other fluid to be vaporized and used to oper-
ate the engine is passed. The exhausted va-
pors entering the crank-pit, as above de-

| from the high-preSsure cylindersisconducted
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scribed, are utilized to heat the pipe 13, and

these vapors, coming into contact with said
pipe, will be condensed by the lower temper-
ature of the same, and when thus condensed
will drop and assist in the Iubrication of the
engine. |

An oscillatory valve 14 is mounted in the
valve-chest I of the low-pressure cylinders

5
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and adapted to alternately open and close the -

inlet-ports of the respective cylinders G G’
and connect said cylinders with the exhaust-
port. The oscillatory valve 15 in the valve-

chest H of the high-pressure c¢ylinders is con-

structed in a manner similar to the valve 14,
except that it is made in its enlarged end 16
with a groove or duct 17, adapted to commu-
nicate, under certain conditions, with a port
18, leading to a chamber 19, made in an en-
largement 20 on the valve-chest 2, A man-

90

ually-operated valve 21 is mounted in the en-

largement 20 and adapted to be made to close
the port 158, A port or duct 22 communicates
at one end with the chamber 19 and at the
other end with the exhaust-port of the high-
pressure cylinders. T
when the valve 21 is open and the valve 15

Thus it will be seen that -

05

iIs in the position shown in Fig. 8 the live

vapors will pass through the groove or duct
17, port 13, chamber 19, and port or duct 22
to the exhaust-port of the high-pressure cyl-
inders and then pass over to the valve-chest

I, through the pipe or duct4, and then through
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one of the inlet-ports to one of the low-pres-

sure eylinders. DBy means of the construc-
tion above described (the valve 21 being open)
means are provided for closing the passage
of live vapor to the low-pressure cylinder
when the low-pressure crank is crossing the
top center, and thus back pressure on the
high-pressure piston is avoided. The high-
pressure valve only allows live vapor to enter
the low-pressure valve-chamber when the

Jow-pressure cranks are at half-stroke and

shuts the opening to the pass-over valve-
chamber 19 when the low-pressure cranks are
near the center.

One end of the crank-shaft I3 is extended

beyond its bearing and provided internally
with a worm-screw, with which the worm 24
on a shaft 25 is adapted to mesh. The shaft
25 has a bearing on a bracket 26, (preferably
trough -shaped,) secured to one end of the
base or casing A. The shaft 25 is provided

at its outer end with a spindle 27, having its
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bearing in a block 28, mounted to slide longi-
tudinally on an arm 29 of the bracket 26. A
rack-bar 301is secured to the sliding block 28
and is adapted to be actuated by a pinion ¢l,
to which an operating handle or lever 32 1s
secured. The sliding block is guided be-
tween said pinion and a roller 33, mounted
on the arm 29 of the bracket 26. A sleeve
34 is mounted on the shaft 25 and provided
at one end with a bevel-pinion 35. Theshaft
25 is provided with a lug 36, adapted to enter
a slot or groove 37 in the sleeve 34, whereby
to cause said sleeve and shaft to rotate to-
gether and at the same time permit a longi-
tudinal movement of the shaft relatively to
the sleeve. Shafts 38 39 are mounted in suit-
able bearings a ¢ on the bracket 26 and pro-
vided at their inner ends with bevel-pinions
40 41, respectively, and adapted to receive
motion from the pinion 35. The respective
shafts 38 39 are provided at their outer ends

. with erank-arms 42 43, and to these crank-
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shafts pitmen 44 45 are connected. The stem
of the high-pressure valveé is provided with
an arm or lever 46, having a slot 47 at its
free end, with which the pitman 44 1s con-
nected. The stem of the low-pressure valve
is provided with a similar arm or lever 43,
with which the pitman 45 is connected, the
free end of said lever48 being slotted thesame
as lever 40.

" From the above construction 1t will be seen
that motion will be transmitted from the
crank-shaft B through the gearing to the
valves to properly operate them. VWhen 1t
isdesired to reversethe engine, the operating-
lever 32 will be moved to actuate the sliding
block 28 and move theshaft25longitudinally.
When the shaft 25 is thus moved longitu-
dinally, it will by its worm connection with
the crank-shaft B be made to rotate and turn
the sleeve 34 and with it the pinion 35, se-
cured thereto, and thus cause motion to be
imparted to the valves to reverse their rela-
tion to the valve-ports.

1

My improvements are simple in construc-
tion and are effectual in all respects in the
performance of their functions.

Slight changes might be made in the details
of construction of my invention without de-
parting from the spirit thereof or limiting its
scope, and hence I do not wish to limit my-
self to the precise details herein set forth.

If desired, an alcohol or other pump 50 may
be operated by means of the crank-shaft I,

the latter being provided with an eccentric

51, connected with the piston of said pump.
I do not in this case claim the means here-

| in shown and described for lubricating, feed-
‘heating, and condensing exhaust, the same

being the subject-matter of a divisional ap-
plication filed July 19, 1898, Serial No.686,365.
Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—
1. In a compound single-acting engine, the
combination with two high-pressure cylinders

and two low-pressure cylinders, pistons in.

said cylinders and a crank-shaft having
cranks corresponding in number with said
pistons to which said pistons are independ-
ently connected, of a valve common to both

high-pressure cylinders, another valve com-

mon to both low-pressure cylinders, a con-
nection between the exhaust-port of the high-
pressure cylinders and the inlet of the low-
pressure cylinders and intermediate operat-
ing devices between said valvesand the crank-
shaft, substantially as set forth.

- 2. Ina compound single-acting engine, the
combination with two high-pressure cylinders

arranged side by side, two low-pressure cylin-

| ders arranged side by side, pistons in said

eylinders, and a crank-shaft with which-gald
pistons are connected, of a valve common 10
both of said high-pressure e¢ylinders, another
valve common to both of said low-pressure
cylinders, a connection between the exhaust
of the high-pressure cylinders and the inlet
of the low-pressure cylinders and means for
operating said valves, substantially as set

forth.

- 3. Inacompound, single-acting engine, the
combination with a high -pressure cylinder
and a low-pressure cylinder and pistons in
said cylinders, of a valve for each cylinder, a
connection between the exhaust of the high-
pressure cylinder and the inlet of the low-
pressure cvlinder and a by-pass between the
valve-chamber of the high-pressure cylinder
and the exhaust-port of the high-pressure cyl-
inder, said by-pass being under the control of
the valve of the high-pressure cylinder, sub-
stantially as set forth. .

4. In a compound single-acting engine, the
combination with a high-pressure cylinder, a
valve - chamber communicating therewith, a
low - pressure eylinder and a valve-chamber
communicating therewith, of a passage be-
tween the exhaust-port of the high-pressure
cylinder and the valve - chamber of the low-

| pressure cylinder, a passage connecting the
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valve-chamber of the high-pressure cylinder |

with the exhaust of. the high-pressure eylin-
der, a valve in the high-pressure valve-cham-
ber constructed and adapted to open and close
sald last-mentioned passageand also the ports
communicating with said high-pressure cyl-
inder, a valve in the valve - chamber of the
low-pressure cylinder adapted to control the
ports to the latter and pistons in said cylin-
ders, substantially as set forth.

0. In a compound single-acting engine, the
combination with a high-pressure cylinder, a
low-pressure cylinder, valve - chests commu-
nicating with said eylinders, one for each cyl-
inder, an enlargement on the valve-chest of
the high-pressure cylinderand having a cham-
ber therein, a port connecting said chamber

with the chamber in said valve-chest, a valve

for closing said port, a port connecting said
chamber with the exhaust - port of the high-
pressure ¢ylinder, a valve in the valve-chest
of the high - pressure cylinder and having a
groove to communicate with the port leading
to said chamber, a passage connecting the ex-
haust of the high-pressure eylinder with the
valve - chest of the low- pressure c¢ylinder, a
valve in said low - pressure cylinder and pis-

tons in said cylinders, substantially as set

forth. _ .
In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses. o '
| FRANK W. OFELDT.
Witnesses: -
DAvID B. HUTTON,
JOSEPH P. WHITE.
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