No. 627,425, Patented June 20, 1899.

W. H. JOHNSON.
COMPOUND ENGINE.

(Application filed Mar. 31, 1898.)
(No Model.)

Y 74
O
G 70 SECONDARY T

N RN\

o Bl ]

ol |
NG ¥ '

i i
......_-:......j-_ W L T "ER S
1

L2

{
I

= |

C
/

‘D AN YNIN S '

9 | - |
R Q |
WITNESSES . NN | , INVENTOR™~
%‘% Q-@mf« ' IS\ | _ vllie Jﬁzr{ycjé/imwz.

ﬂﬁy’égyél,a_ ' BYW

ATTORNEYS.




10

15

20

30

35

40

45

50

UNITED STATES PATENT

OFFICE.

 WILLIE H. JOINSON, OF NAVASOTA,

TEXAS.

COMPOUND ENGINE.

SEFECIFICATION formmg part of Letters Patent No. 627,425, dated June 20 1899,
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(No model.)

To all whom it may conceri:
Be it known that I, WILLIE HARRY JOHN-

SON, a citizen of the United States, residing:

at Navasota,inthecountyof Grimesand State
of Texas, have invented certain new and use-
ful Improvements in Compound Engines, of
which the following is a full, clear, a,nd eX-
act speclﬁeatwn

My invention is an improvement in com-
pound engines, seeking to furnish means
whereby the full force of the exhaust from
the primary cylinder may be utilized in the
secondary cylinder and the back pressure of
such exhaust on the piston of the primary
cylinder may Dbe relieved; and the invention
consists in certain novel constructions and
combinations of parts, as will be hereinafter
described, and pomted out in the claims.
- In the dlawmgs Figure 1 is an elevation,
partly in diagrammatic form, illustrating an
engine embodying my improvements, parts
being removed and others shown in section.
Fig. 2 is a detall sectional view illustrating

the exhaust- releasing valve, the cut-off valve,

and the operating-head, 1300'61.';1161 with their
seats and conneetmn‘ dewces

In the use of compound expansion- engines

a difficulty is experienced from the back pres-

sure of the exhaust from the primary cylin- :

der acting on the piston of such cylinder, and
my invention seeks to avoid this diffi culby
This I aecomphsh by furnishing means be-
tween the primary and seeondary cylinders
whereby the exhaust after it has passed into
thesecondary cylinder will be cut off and held
in the said cylinder and at the same time an
exhaust-port will be opened to release the ex-
haust from the piston of the primary eylm-
der, so the exhaust can act expansively in the
Seeondary cylinder.and will be freed from the
back of the piston in the primary cylinder.
In carrying out my invention I provide the
cut-off and releasing devices and the means
for operating the same’in the stea,m-passane
between the primary and secondary cylin-
ders, as will more fully appear hereinafter.

The primary or high-pressure cylinder A

and the secondary or low-pressure cylinder
B,together with theirsteam-chests and valves,
may De of the ordinary or any desired con-
striction, and the exhaust-port of the pri-
malycylmdm is connected with the feed-port

-

In connectlon with these devices I also

1n Kig. 2.

valve D, as before described.

| of the seeonddry cylinder by the steam- pas-

sage C in the usual manner.” In the steam-
passage C, I provide the exhaust-releasing
valve D a,nd a device X for operating said ex-
haust-releasing valve by the pressure of the
exhaust-steam fed to the secondary cylinder.
pre-
fer to provide the cut-off valve F, which is ar-

T anﬂ*ed between the exhaust- 1eleasu:m' valve

D and the secondary cylinder B, for the pur-
pose of holding the exhanst-steam in the sec-
ondary eylmdel when it is released by the
valve D from the mlmary cylinder, so the
steam may act expansively in the secondar y
cylinder, but will be relieved from the pri-
mary c¢ylinder by the valve D, as will be read-
ily understood from the drawings.

It will be noticed that I arrange the exhaust-

releasing valve comparatively near to the pri-

mary cylinder, the purpose of which 1s to
leave as much of the exhaust-steam as possi-
ble in connection with the secondary cylin-
der to act etpa,nswely therein in the opera-
tion of the engine.

In. connecmon with and forming a p&rt of

the steam-passage C, I provide the valve-cas-

ings D’ and B’ for the valves D and F and

the eylinder E’, in which operates the head E,
which a,ctuabes the valves D and ¥, as shown

provided with guards encireling and project-

‘ing from said se&ts the n‘ua,rd 3 of the seat

2 bemﬂ' so related to the 0’11&1(1 4 of the seat
1 and the valves D and I‘_ to each other that

the cut-off valve I will close before the valve

D opens in the opening movement of such
valve D in order to prevent the escape of any

exhaust-steam from the secondary cylinder

in the operation of releasing the back pres-
sureon the primary eylinder by the releasing-

It should be
understood that the guards 3 and 4 encircle

their respective valves and conform thereto,

thus forming, practically, cylinders in which

the valves D and I operate.
- The head E is in the nature of a piston op-
erating in the cylinder E' and is of a greater
area than the releasing-valve D, so it may be
operated by the exhaust steam to open the
releasing-valve in the desired manner.

head B is actuated by a spring G, which tends
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to hold the releasing-valve closed, the head |}

I and valves If and D being connected by a
rod H, as shown. To secure the spring G, I
provide a cap I, threaded on the cylinder E,
so it ecan be adjusted to vary the tension of
the spring G and having at J openings to the
atmosphere. Suitable stuffing-boxes are pro-
vided for the passage of the rod H, and all
necessary joints may be packed in any suit-
able manner. |

In the operation of the described con-

struction the exhaust-steam will pass through

the passage C to the secondary cylinder.
When it has so passed to establish a pres-
sure of equal pounds on the head E to that
on the releasing-valve D, the greater area
of the head K will cause the same to be op-
erated by the pressure to open the valve D
and permit the exhaust to escape at . Be-
fore, however, the valve D opens the cut-off
valve If will be'closed to prevent the escape of
the exhaust which is acting expansively in
the secondary cylinder. The exhaust-dis-
charge at I, as well as that from the second-
ary cylinder, may be into the air or to a suit-
able condenser, as may be desired.

While I have shown my invention in con-
nection with only two cylinders, it is mani-
fest it may be embodied in engines com-
pounded to any degree.

In connection with my improvements, as
before described, I find it desirable to pro-
vide means for automatically cutting off the
feed-steam from the primary cylinder after
a suitable amount has been supplied to effect
the desired operation. This I accomplish by
providing in the feed-pipe I, between the
main throttle M and the eylinder A, a rock-
ing valve N, whose port O may be adjusted
into and out of register with the passage

through pipe I. and provide on said valve N -

acrank-arm P, which is connected with a rod
(), which in turn may be connected with the
valve-gearing or eccentrics in the usual man-
ner. As therod Q isreciprocated by the ac-
tion of the eccentrics in the usual manner,
the valve N will be rocked to open and close

* the feed-pipe L, as desired. A supplemental

50
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feed-pipe R, having a throttle S, connects at |

one end with the eylinder A and at its other

end with the feed-pipe L between the valves

M and N and may be used in starting the en-
gine or otherwise when an excessive power
may be desired. |

In practice I prefer to provide in the steam-
passage between the primary and secondary
cylinders an exhaustreceiver and discharger
comprising a chamber T, having a spring-ac-
tuated piston U, whose tension can be ad-
Justed and which is forced back by the pres-
sure of the exhaust as the same passes to the
secondary cylinder and then byits actuating-

~ spring gives additional force to the exhaust

in its action on the piston of the secondary
cylinder. This receiver and discharger, it
will be noticed, is arranged between the re-
lease-valve and the secondary eylinder.

ITaving thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. An improvement in compound engines
comprising the primary cylinder, the low-
pressure cylinder, the connection for the pas-
sage of exhaust-steain thence tothe secondary
cylinder, the cut-off valve in said connection
whereby to prevent the reaction of said ex-
haust against the piston in the primary c¢yl-
inder and means whereby the pressure of the
exhaust automatically closes saild cut - off
valve, substantially as set forth. |

2. A compound engine comprising the pri-
mary cylinder, the secondary cylinder, the
connection between the same for the passage
of steam from the primary to the secondary
cylinder and release and cut-off valves in said
connection both such valves being automat-
ically operated by the pressure of the ex-
haust whereby to relieve the exhaust from the
primary ¢ylinder after the exhaust has passed
to the secondary cylinder without releasing
the said exhaust from the latter cylinder
whereby to prevent the reaction of said ex-
haust against the piston in the primary cyl-
inder substantially as set forth.

3. In a compound engine having the ex-
haust-releasing valve in the steam-passage be-
tween the primary and secondary cylinders
adapted to be normally closed, the combina-
tion with said exhaust-releasing valve of a
head connected therewith and of greater area
than said valve and arranged in such steam-
passage between the exhaust-releasing valve
and the-secondary cylinder and fo receive
pressure on one side only whereby to be op-
erated by the pressure acting on said excess
of area to open the exhaust-releasing valve
substantially as shown and described. |

4. In a compound engine having the ex-
haust-releasing valvein the steam-passage be-
tween the primary and secondary cylinders
and adapted to be normally closed, the com-
bination with such valve, of the cut-off valve
between said release-valve and the secondary
cylinder, whereby to prevent the reaction of
said exhaust against the piston in the pri-
mary cylinder and means whereby the re-
lease-valve is automatically operated by the
pressure of the exhaust substantially as set
forth. |

5. In a compound engine having the ex-
haust-releasing valvein the steam-passage be-
tween the primary and secondary cylinders,

| the combination with said releasing-valve of

the head arranged to be operated by the pres-
sure 1n the secondary cylinder to open said
release-valve, such head being arranged be-
tween the release-valve and the secondary
cylinder, and a cut-off valve in the steam-

passage between the release-valve and the

operating-nead and arranged to be actuated
by the latter whereby to prevent the reaction
of said exhaust against the piston in the pri-
mary cylinder substantially as set forth.

6. In a compound engine having in the
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steam-passage between the primary and sec- |

ondary cylinders an exhaust-releasing valve,

the combination with such wvalve, of devices ~

connected therewith and arranged to operate
the said valve by the pressure after the same
has passed to the secondary cylinder substan-
tially as set forth.

7. In a compound engine having in the
steam-passage between the primary and sec-
ondary c¢ylinders valve-gseats for the exhaust-
releasing and the cut-oif valves whereby to
prevent the reaction of said exhaust against
the piston in the primary cylinder, the com-
bination with said seats and the valves fitted
thereto and connected for joint operation, of
the head of greater area than the exhaust-re-
leasing valve and connected therewith sub-
stantially as set forth.

S. A compound engine havinginthe steam-
passage between the primary and secondary
cylinder an exhaust-releasing valve arranged
relatively near to the primary cylinder, and
a pressure-operated head arranged in the said
passage between the secondary cylinder and
the exhaust-releasing valve and arranged and
adapted tooperate the latter substantmlly as
set forth.

9. Acompound engine havingin the steam-
passage between the primary and secondary
cylinders an exhaust-releasing valve and a
cut-off valve connected with the releasing-
valve and arranged between the same and
the secondary cylinder, and having seats for
said releasing and cut-off valves and guard
portions encircling and leading from said
seats and conformed to the valves, the releas-
ing and cut-off valves being so related that
the cut-off valve will be closed before there-
leasing-valve 18 opened substantially as set
forth.

10. A compound engine having in the

steam-passage between the primary and sec-

ondary cylinders, an exhaust-releasing valve,
a head connected therewith and arranged to
operate therewith and arranged to operate
said exhaust-releasing valve, a cylinder in
which said head works, a spring actuating the
head and acaphaving openings leading to the
air and threaded onto the head-cylinder and
securing the actuating-spring snbstantlally
as set forth

11. A compound engine having in the
steam-passage between the primary and sec-
ondary cylinders, an exhaust-releasing valve
and a cut-off valve connected ,togethel seats
for said valves and guards extending there-
from and conforming to their valves whereby
the cut-off valve may close before the release-
valve, and the head arranged in the passage
between the cut-off valve and the secondary
cylinder and connected with said valves, such
head being of greater area than the exhaust-
releasing device whereby 1t 18 operated to
open the exhaust-valve by the pressure in the
passage between the cvlinders substantially
as set forth.

12. In a compound engine the combination |

with the feed-pipe and the valve-gear rod, of
a valve in the said pipe connected with the
valve-gear rod and arranged to be alternately
opened and closed by the movements of said
rod substantially as set forth.

13. In a compound engine the combination

-of the feed-pipe, the main throttle-valve, a

rocking valve in the feed-pipe between the
throttle-valve and the eylinder and having a
crank-arm, the valve-gear rod connected with
said crank-arm to open and close the rocking
valve, a branch pipe having a controlling-
valve and communicating at one end with
the feed-pipe between the rocking and throt-
tle valves and at its other end with the en-
ogine substantially as set forth.

14. In acompound engine, the combination
with the primary cylinder, the secondary cyl-
inder, and the connection for supplying the
exhaust thereto, of the receiver and dis-

charger whereby to store the pressure of the

exhaust—steam and by its reaction aid the op-
eration of such steam in the secondary cylin-
der, and the cut-off valve between said re-
cewerandthepumarycylmder substantla,lly
as set forth.

15. A compoundenginehavingin the steam-
passage between its primary and exhaust cyl-
inders means for releasing the pressure of
the exhaust in the primary cylinder after the
exhaust has been conducted to operate in the
secondary cylinder, combined with the feed-
pipe having a throttle-valve and a rocking
valvein said feed-pipe provided with a crank—
arm, the valve-gear rod connected with said
crank-arm and the branch pipe having a con-
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trolling - valve and arranged and operating |

substantially as set forth.
16. In a compound engine having an auto-

matically-operated release-valvein its steam-

passage between the primary and secondary
cylinders, the combination with such release-
valve and cylinders of an exhaust receiver
and dischargerin connection with the steam-
passage substanma,lly as set forth.

17. Inacompound engine, the combination
with a valve-severing connectlon between
high and low pressure eylmders a back-pres-
sure exhaust-valve D by which a part of the
exhaust-steam from high-pressure cvlinder
can flow into a condenser or atmosphere, and
intercepting valve F by which a part of ex-
haust-steam from high-pressure cylinder is

divided and allowed Tio expand in. low-pres-.

sure cylinder without pressing back of pis-
ton of high-pressure cylinder, of a piston-
valve E which automatically closes valve I
and opens valve D by means provided sub-
stantially as shown.

- 18. Inacompound engine, the combination
of connected reciprocating valves for provid-
ing and intercepting the passage of steam
from high-pressure eylindeér to the low, ot a
ouard-recess 4 for the valve D for p1event1n0'
escape of exhaust when valve I' begins to
close, a guard-recess 3 for the ValveF_to pre-
vent escape of steam when valve D begins to
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oiiooiiiiooooroopen,y and a eylinder in which the piston E | E being of sufficient areato overcome the ten-
CLoniiioonoooperates subsmntmlly as 'slmwn and de-:;smn of the: spiral spring G and open valveD
.. ... .seribed. ... ... oo when high-pressure. exhaust-steam has be-
19, Inaeompoundenfrmethecombmatmufcome about an equal pressure in all parts of 15

RS RO RS R 5.0f the reciprocating valves D, E, and F, the | valve device subst&ntlally as shmvn and de-f:%;i-'
%‘onneetmmmélH%}Whlehsaldvall.vesDEiiserlbed---=,--=-= ------- RS
. I, are secured in theirrespective placessoas |
T -tO secure concert ofaetwn aspnal SpI'II]”Giéi3 R XVILLIL II IOIINSON _
opemtmwthepmton]]moppommonto the | ‘Wltnesses
mactmnof the t}'leatelpoweroftheexhaust-“i'z SOLONCKEMON’
o .. steam from high-pressure cylinder, the piston| - = CHAS. A. PETTIT.
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