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UNITED STATES

PaTeENnT OFFICE.

GEORGE R. RAY,

OF MANISTEE, MICHIGAN.

DUPLEX STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 570,054, dated October 27, 1896.

Application filed March 2, 1896. Serial No. 581,579,

To all whom it may concerti:

Beitknown thatI,GEORGE R. RAY,acitizen
of the United States, residing at Mamstee in
the ecounty of Manistee and State of 1 thhlo'cw,
have invented certain new and useful Im-
provements in Duplex Steam- -Engines; and I
do hereby declare that the following is a full,
clear, and exact description of the mvenmon
W hlch will enable others skilled in the art to
which it belongs to make and use the same,

reference bemo had to the accompanying

drawings, which form a part of this specifi-
cation.

The main object of my invention is to con-
struct duplex steam-engines employing
crank-shafts and without the employment of
eccentrics to operate the main steam-valves,
and thus simplifying the engine, cheapenlnﬂ
its construetion, and 1educ1no ’rhe friction,
the said main steam-valve of one engine be-
ing operated by the cross-head of the other
engine, and vice versa.

A further object of myinvention is to econ-
omize the use of steam by reducing the length
of the steam-passages toa minimum, also en-
abling the essential parts to be finished by
boring instead of planing operations.

A further object of my invention is to con-
struct duplex steam reversing-engines em-
ploying erank-shafts and without the use of
eccentrics to operate the main steam-valves.

It consists of certain peculiarities of con-
struction and arrangement hereinafter par-
ticularly described, and pointed out in the
claim.

In the accompanymd drawings similar nu-
merals refer to similar parts thlouo“hout the
several figures.

-Figure 1 represents a plan view or outside
elevation of a duplex steam-engine embody-
ingmyinvention. Fig. 2 is a section of Fig. 1
onthebrokenline A B C D and looking tothe
left, also showing an elevation of the left-hand
engine with its valve-gear. Fig. 3is a section
of Iig. 1 on the broken line ET G H and look-
ing to the right, also showing an elevation of
the right-hand engine with its valve-gear.
Fig. 4 is a cross-section of Figs. 1 and 5 on the
broken line I J K L. Fig. 5isa vertical sec-
tion of Fig. 4 on the brokenline MNOPRS,
showing the valve-faces of steam-valves, the
reversing-valve, and the steam and exhaust

(No model.)

ports in section. TFig. 6isa vertical sectional
view of the left-hand engine on the broken
line T U V of Fig. 4, looking to the left
through the steam -cylinder, main steam-
chest, and ports in the left-hand end of said
chest, also showing the main steam-valve in
section and with the steamn-piston in the cyl-
inder. Fig. 7 is a vertical sectional view of
the left-hand engine on the broken line W
U V of Fig. 4, looking to the right through
the steam- cyllndel main steam -chest, and
portsintheright-hand end of the steam- chesb
also showing the steam:valve in section and
with the steam -piston in the cylinder. Tig.
8 is a cross-section of the steam-valve on the
line 13 14 of Fig. 9. Tig. 9isan outsideview
of the face of one of the main steam-valves.
IFig. 10 is a cross-section of the main steam-
valve on the line 15 16 of Tfig. 9. Fig.1lisa
vertical sectional view of the right-hand en-
gine on the broken line X Q Y of Fig. 4, look-
ing to theé left through the steam-cylinder,
main steam-chest, and ports in the left-hand
end of said chest, also showing the steam-
valve in section and with the steam-piston
in the cylinder. Fig. 12 is a vertical sec-
tional view of the right-hand engine on the
broken line Y Q Z of Fig. 4, looking to the
right through the steam -cylinder, main
steam-chest, and ports in the right-hand end
of the main steam-chest, also showing the
main steam-valve in section and with the
steam-piston in the cylinder.

17 and 17’ represent the steam-cylinders.

18 and 18 are the steam-pistons.

19 and 19’ are the piston-rods.

20 and 20" are the cross-heads.

21 is the crank-shaft.

22 and 22’ are the connecting-rods.

49 and 49’ are the eugine-cranks or crank-
disks. )

50 is a belt wheel or pulley and may be sub-
stituted by a gear-wheel or other satisfactory
appliance to take the power from the crank-
shaft 21.

23 and 23’ are the main steam-chests, which
are made of cylindrical form inside on their
faced portions. 24 and 24 ave the main
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steam-valves, made to fit inside of said s’oeam-

chests on their faced sides.
~ 25 1is the reversing-valve chest, and 26 is
the 1eversi'n<r-valve
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51 is the steam-inlet.

Passage 57’ is connected with passage 57
by the passage 37" around the outside of the
reversing-chest 25.

Since the steam-cylinders 17 and 17’ and
main steam-chests 23 and 23’ on both sides
of the engine are duplicatles of each other,
with the exception of the position of the main
steam-chests 23 and 28’ on their respective
cylinders 17 and 17" and the reversed posi-
tion of the ports, it will be found sufficient
to describe in detail one of each only.

Each steam-cylinder 17 or 17’ is formed or
provided with steam ports or passages 27 and
27, leading from the opposite ends of the
steam - cylinder 17 or 17 to the adjacent
steam - chest 23 or 23'. The main steam-
valve 24 is formed with two steam-cavities
29 and 29" in one end and. one steam-cavity
30 in the other end, said cavities being sepa-
rated by bridges. The main steam-valves 24
and 24’ of both engines are alike. 32 is the
exhaust-opening connected with the revers-
ing-valve chest 25 and opening out of the
exhaust-passage 34.

The reversing-valve 26, which is spool-
shaped or cylindrical with an annular cen-
tral exhaust cavity or passage 36, is fitted to
and works within a cylindrical Dbore in the
partitions or bridges separating the passages
37 37/ 38 39. The passages 38 and 39 con-
nect both main steam-chests 23 and 23" with
the reversing-valve chest25. The reversing-
valve 26 is provided with a stem 26, which
passes through a stuffing-box 33" in the re-
versing-valve-chest head 53 and is connected
with suitable mechanism (not shown) for
shifting the same.

41 and 41’ are cross-head pins, one end of
each of which is elongated with journals
formed on their outer ends. 42 and 42" are
the main-valve stems, suitably journaled in
the main steam-chest heads 43, 43, 43", and
43""in the usual manner. These main-valve
stems 42 and 42" are suitably flattened on
that portion of their length that passes
through the main steam-valves 24 and 24
for the purpose of operating the said valves
24 and 24’ in unison with their movements.
Between the main-valve stems 42 and 42’ and
the main steam-valves 24 and 24/ are long
flat steel springs 44, sufficiently strong to se-
curely hold the said valves 24.and 24’ on their
seats, (these steel springs 44 are not shown,
except in cross-section in ITfigs. 6, 7, 11, and
12, as they really form no part of the inven-
tion and are old and well known to the art;)
or steam may be admitted info the main
steam-chests 23 and 23', back of the main
steam-valves 24 and 24, by separate pipes
from the main live-steam pipe or its equiva-
lent for the purpose of holding or pressing
the said valves securely against their seats.
These main-valve stems are also journaled
near their outer ends in the journals 45 and
45" of Fig. 1. 46 and 46’ are rocker valve-
stem arms.  One end of eachis securely fas-

tened to its respective valve-stem 42 or 42
and the other end is provided with suitably-
fitted crank-pins 47 47’

48 and 48’ are the main steam-valve con-
necting-rods, one end of each of whieh is suit-
ably journaled on the outer end of cross-head
pin 41 or 41',while the other is suitably jour-
naled on the crank-pin 47 or47'. "Therocker-
valve-stem arms 46 and 46" are Dent in the
form resemDbling a right angle for the object
only of preventing the said rocker-arms 46
and 46’ from striking the casting through
which the passages 38 and 39 pass. It will
be seen that the main steam-valve 24 of the
left-hand engine is driven or operated by the
cross-head 20" of the right-hand engine, and
vice versa.

I do not wish to be understood as limiting
myself in the application of my improved
valve -gear to duplex engines of the type
shown, inasmuch as it may be employed to
advantage in operating the ordinary slide,
round, or balanced valves, though I do limit
myself to duplex engines employing a erank-
shaft.

In the construection of the engine herein
shown and described the steam - cylinders,
steam-valve chests, guides, and bearings for
the crank-shaft are all cast together.
way a strong, simple, economical, and dura-
ble construetion is secured and the setting up
and adjusting of the engine is simplified.
The dispensing with the eccentries and ec-
centric-straps also cheapens and simplifies
the engine.

These engines are particularly designed for
sawmill steam-feed or for hoisting purposes.

The operation of my engine is as follows:
When the valve 26 is in the position shown,
steam being admitted through the inlet-pas-
sage 51, thenee through the passage 37/,
thence through the passage 39 to each of the
main steam-chests 23 and 23', thence through
the cavity 30 of the steam-valve 24, thence
through the port 27’ into the upper end of the
left-hand engine-cylinder, drives the steam-
piston 18 downward or away from the crank-
shaft 21. At the same time the steamin the
bottom end of the left-hand engine-cylinder
17 is being exhausted through the passage
27, thence through the cavity 29’ of the main
steam-valve 24, thence through the passage
38, thence through the cavity 86 in the re-
versing-valve 26, thence through the exhaust-
passage 34,thence through the final exhaust-
opening 32 into the atmosphere. While the
steam-piston 18 in the left-hand engine is
moving downward, its cross-head 20, which
carries the cross-head pin 41,is communicat-
ing motion to the connecting-rod 48, which in
turn is oscillating or rocking the valve-stem
arm 46,which communicates its motion to the
valve-stem 42 of the right-hand engine, which
in its turn oscillates or rocks the right-hand
steam-valve 24/ on its seat,and it admits and
exhausts steam through the steam and ex-
haust ports of the right-hand engine similar
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to the action that just took place in the left-
hand engine and drives the right-hand steam-
piston downward or away from the crank-
shaft 21. While the piston of this right-hand
engine is going downward its cross-head 20’
is operating the steam-valve 24 of the left-
hand engine so it will steam the left-hand
engine-piston 18 upward again. After the
left-hand engine has completed its upward
stroke its cross-head 20 will have driven the
steam-valve of the right-hand engine in the
proper position to steam the right-hand pis-
ton and drive it upward again, and so on.

With the reversing-valve in the position
shown the engine will run in the direction in-
dicated by the arrows in Figs. 2 and 5. Now
bylowering the reversing-valve 26in its chest
until the exhaust-cavity 36 couples the pas-
sage 39 with the passage 34, then the passage
39 will be the exhaust-passage to both steam-
chests 23 and 23', and the passage 38 will be
the live-steam passage for the steam-chests
23 and 23’ of both engines, and the cavities
in the steam -valves 24 and 24', that pre-
viously were the exhaust-cavities, will be the
live-steam cavities, and vice versa.

Trom the fact that the two cross-heads 20
and 20" are connected to the same crank-shaft
21 through the medium of the connecting-
rods 22 and 22" and the crank-disks 49 and
49’ they always bear a uniform relationship
to each other.

T am aware that prior to myinvention it was
not new to arrange two cylinders side by side
and connect the piston-rod of one eylinder
with the valve of the other, so that the valve
of one eylinder would be shifted by the move-
ment of the piston-rod of the other not em-
ploying a crank-shaft, and I therefore do not
claim such; but

What I do claim as my invention, and de-
sire to secure by Letters Patent, is—

Ta -

In a duplex reversing-engine, the combina-
tion of the steam-cylinders, the steam-pis-
tons, the steam piston-rods, and means for
connecting the said steam piston-rods to a
crank-shaft common to both engines, the cy-
lindrical main-valve chests with the port-
openings arranged for rocker-valves, each
having two ports communicating with oppo-
site ends of their adjacent cylinders, the
main rocker steam-valves having two cavity-

ports in one end and one cavity-port in the

other end of each, arranged to register with
the ports in the main-valve chests, said ports
in the main valves and main-valve chests
acting as the admission or exhaust ports ac-
cording to the relative position of the revers-
ing-valve in the reversing-valve chest, with
the intermediate reversing-valve case having
an exhaust-chamber in the center between
the outer ports, the steam outer ports at each
outside end of the reversing-valve chest, and
the intermediate  ports between the outer
ports and the exhaust-ports, extending out
through the main steam-valve seats in the
main steam-valve chests between the ports
therein that communicate with the cylinders,
a reversing-valve controlling the communi-
cation between the said steam, intermediate,
and exhaust ports that extend into the said
reversing-valve chest, all operating to admit
and exhaust the steam to and from the re-
spective engine-cylinders, and to run the
crank-shaft in either direction according to
the relative position of the said reversing-
valvein its chest, all substantially as and for
the purposes set forth.

GEORGE R. RAY,

Witnesses:
RIicHARD L. FrOST,
AvrBeErT U. MAUZY,
SAMUEL J. CHAPMAN,
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