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UNITED STaTES PaATENT OFFICE.

EDWARD BARNES, OF HANDSWORT
HERBERT W. T.

H, ENGLAND, ASSIGNOR OF ONE-HALF TO

JENNER, OF \VASHINGTON, DISTRICT OF COLUMBIA.

DUPLEX PUMPING-ENGINE.

SPECIFICATION forming part of Letters

Application filed November 28, 1890,

To all whom it may concery.:
Beit known

zen of Great Britain, residing
in the county of Stafford, England, have i

5 vented certain new

that I, Epwarp BARNES, a cili-
at Handsworth,

1n-

and useful Improvementg

in Duplex Pumping-EngineS; and I do hereby

declare the following to be a full, clear,

and

exact description of the invention, such as

will enable others skilled in the

1o it appertains to make and use the same.
This invention relates to duplex pumpin
engines; and it consists in the novel constry

art to which

g-
C-

tion and combination of the parts hereinafter

fully deseribed and claimed, and which a

15 for the most part improvements in the e
gine described in g Separate

of even date herewith, Serial No. 372,869,

In the drawings, Figure 1

the two engines. Fig. 2 is

taken on the line 2 ¢ in Fig.
3isa corresponding section

first engine,
and Fig,

re
n-

application filed

is a plan view of
a longitudinal gec-
zo tion through the cylinder and valves of the [

1; ‘
through

the valves of the second engine, taken on the

line y 4/ in Fig. 1.
25 tudinal section through the slidin
for the fulerum-pin of one of the
uating levers drawn to a larger
Fig. 5 is a cross-section through

taken on the line =~ in Fig. 4. TFig. 6 is

Fig. 4 is a’ detail longi-
g support
valve-act-
scale; and
the same,

a

30 longitudinal section showing a mmodifieation

of the devices shown in Fig. 4.

The cylinder of the first engine A is pro- |
and 3 and the |
der of the sec-

vided with the steam-ports 2
exhaust-port 4, and the cylin

O_

35 ond engine B ig provided with similar Steam-

ports 2" and 3’ and the exhaust-port 4’.

Both

engines are provided with steam-chests, pis-

tons, piston-rods »
other essential parts, all of which

40 any approved form and construetion,
The correspon ding

are indicated by the
ters, the parts of the
marked a 6 ¢, &e.

45 ond engine B being marked o’ 1’ ¢/, &e.
Both engines
valves and a st
lating the inlet
tween the steam-chests

ationary valve-plate for reg

and 9/, stuffing-boxes, and
may-he of

barts of the two engines
same reference-chargce-

first’ engine A beingl
» and the parts of the sec-

are provided with two sliding

u-

and exhaust of the steam be-
and the cylinders.

50 According to the present invention the two

lower valves

are made respectively the main

Patent No, 456,754, dated July 28, 1891,
Serial No, 372,870, (No model,)

and the eut-off valves of the cylinders to which
they pertain, and the two npper valves are
made respectively the cut-oft and the main
valves of the eylinders to which they pertain.
- Referring more particularly to engine A,
the lower valve g is provided with the steam.
borts 6 and 7 and the central exhaust-port 8.
The valve-plate b is provided with a central
exhaust-port 9, the intermediate exhaust-
ports 10 and 11, and the steam-ports 12 and
18." The upper valve ¢ is provided with an
exhaust-cavity 14. The central exhaust-port
9 of the valve-plate b is always open, and the
valve ¢ is proportioned so that it will close
one of the steam-ports 12 or 13 and the op-
posite exhaust-port 10 or 11 alternately, ac-
cording to the direction of the motion. = The
steam-ports of the valve @ are wider at the
bottom, next to the face 5, than at the top,
next to the valve-plate b, and the said ports
6 and 7 ate constantly in communication with
the respective ports 2 and 8 of the eylinder,
The exhaust-port 8 of the lower valve ¢ is
wider at the bottom than at the top and ig
always in communication with the ports 4
and 9 and the cavity 14. The upper valve ¢
is provided with the valve-rod 4 and the lower
valve a is worked by the valve-rod m, The
valve-plate b is supported in the valve-chest
intermediate between the valves ¢ and ¢,

The engine B is provided in a similar man-
ner with ports and valves as above described
with reference to the enging A. The propor-
tions, however, of the bridges, the Steam-ports
6 and 7, and the exhaust-ports 8 and ¢ may
be varied. IFor instance, the exhaust-port 8
may be wider at the top than at the bottom,
if desired. It is also not essential for the
valves and valve-plates to be exact duplicates
in the two engines, and the, lengths of travel
of the valves may be different, if desired, as,
although it is necessary that certain of the
valves be moved siumlte’meously, as hereinaf-
ter more fully described, it is not necessary
for their motion to be synchronous.

By reference to Fig. 3 it will be seen that
the steam may be cut off by moving the up-
per valve to the left above the valve-plate,
while the lower valye remains stationary, or
the steam may be cut off by moving the hot.-
tom valve to the right below the valve-plate,
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while the upper valve remaing stationary, 1 ports 13" 7 r 3 and exhaust ports and pas-
and therefore that it is immaterial which of | sages 4’ 8" 9 14/ 11’ 6’ 2’ of the engine B are
the two valves is selected for use as a cut-off | fully open. The piston of the engine B, thus
valve. When one valve is selected to act as | having steam admitted to its front side and
a cut-off valve to one engine, the other valve | exhausted from its rear side, will make anin-
must be used as the cut-off valve of the other | stroke toward the cylinder-cover. The pis-
engine. ton-rod p’ turns the lever 1’, thereby causing

In engine A, « is the cut-off valve, and ¢ | the cut-off valve ¢ to close first the steam-
is the main valve, and in engine B, o is the | port 13’ and then the exhaust-port 117 of the
main valve, and ¢’ is the out-off valve. A | valve-plate »’. This motion of the lever I’
bracket R is secured between the two en- | also moves the lever C and reverses the main
gines, and C is alever pivoted on the pin 15, | valve ¢ of the engine A, placingitin the same
which projects upwardly from tho said | relative position with regard to the cylinder,
pracket. The lever C has its opposite ends | valve-plate, and cut-oft valve as the valve c.
connected to the valve-rods ¢ and ', 80 that | (Shown in Fig. 3) The steam-ports 13 7 8 of
the cut-off valve ¢’ of engine B is positively | the engine A thus being open, and the ex-
connected with the main valve ¢ of engine A | haust ports and passages 48914116 2also
and so that these valves must be operated
simultaneously and in opposite directions.

D is a rock-shaft journaled in the bracket
C,and f f’ are downwardly-projecting cranks
secured upon the ends of the rock-shaft. The
crank f is pivotally connected to the valve-
rod m by the link g, and the crank f’ is con-
nected in a similar manner to the valve-rod
m' by the link g’. The main valve a’ of en-
gine B is thereby positively connected with
the cut-off valve o of engine A and so that
these valves must be operated simultaneously
and in the same direction.

Tis a lever pivoted on the falerum-pin Jj,
which projects from the sliding support J.
The lever is preferably formed of two sepa-

an instroke toward the cover and in the di-
rection of the arrow. The piston-rod p turns
the lever I and the rock-shaft D moves the
valve-rod m,thereby causing the cut-off valve
o to close first the steam-port 13 and then
the exhaust-port 11 of the valve-plateb. This
motion of the rock-shaft also moves over the
main valve o of the engine B to the opposite
end of its travel. The valves o’ and ¢’ of
the engine B thus being placed in the con-
versely-opposite positions from those in which
they are shown in Fig. 3, the piston of the
engine B malkes an outstroke, closes its own
cut-off valve ¢, as before described, but in
the opposite direction, and at the same time
rate plates, and its lower end is operatively | opens the valve c of the engine A, also as
connected to the piston-rod p by the bracket | before described, bub in the opposite direc-
K and the pivoted link k. tion. The piston of the engine A then malkes

M is a revoluble shaft carried by the bracket | an outstroke and moves its own cut- oft
N and provided with a hand-wheel n. Two valve o and the main valve o/ of the en-
stops 18 and 19 slide back and forth with the | gine B to their original positions, as shown
support J and strike against stationary stops in Figs. 2 and 3 thus completing the eycle.
920 and 21, carried by the bracket N. By moving the stops 18 and 19, which slide

The engine B is provided with a lever I, | back and forth with the support J, the cut
similar to thelever I and similarly supported | off of the steam and the closure of the ex-
and operated. The upper end of the lever I | haust may be made to take place earlier or
is connected to the arm I, which projects up- | later,as desired. This movement of the stops
wardly from the rock-shaft D, by means of } may be accomplished in different ways. In
the rod 22 and pins 23, and the npper end of | Fig. 4 the stops are formed on the ends of
the lever I’ is connected to the eye 94 on the | sleeves 30 and 31, which are splined to the
end of the valve-rod ¢/ by means of the rod | shatt M. The sleaves are provided with right
25 and the pins 26. and left hand serew-threads of equal piteh,

When the engine A makesa stroke, the ful- | which engage with similar serew-threads in
crum-pin support J glides upon the shaft M the hole in the support J. When the shaft
antil arrested by one of the stationary stops, | is revolved by the hand-wheel, the stops are
and the lever Iis then turned and operates moved simultaneously and in opposite direc-
the cut-oft valve a, which pertains to engine tions. A set-screw 32 is provided for holding
A, and the main valve ¢/, which pertains to the shaft M stationary aftev the cut off has
engine B. Whenthe engine3 makesa stroke, | been adjusted, and 33 is an oiling device for
it turns the lever I’ in a similar manner and lubricating the fulerum-pin and the screw-
operates the cut-off valve ¢/, which pertains threads.

to engine B, and the main valve ¢, which per- The prineiple of the modification shownin
tains to engine A. Tig. 6 is the sameas that of the device shown

The action of the valves is asfollows: When | in Fig. 4; but the shaft M slides back and
the parts are in the position shown in Tigs. | forth with the support J, instead of being sta-
1, 2, and 38, the pistons of both the engines A | tionary, and a dash-pot is provided to pre-

and B are at the ends of their outstrokes. | vent accidents. One end of the shaft M has

The steam and exhaust ports of the engine A right-hand screw-threads 34, which engage
are closed, as shown in Trig. 2, and the steam- with a simi1m'ly-serew—threaded hole in the

being open, the piston of the engine A makes
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end of the support J. The sliding stops are
represented by the ends 18 and 19 of the
disks 35 and 36, which together form g, pis-
ton which slides in the dash-pot 37, The
disk 36 is secured to the shaft M and the disk
35 is provided with g screw-threaded hole
which engages with the screw-threads 37 on
the shaft M. The screw-threads 37 are made
lefthand and of double the pitch of the screw-
threads 34, so that the stops may be moved
equally and in opposite directions with ref-
erence to the stationary stops 20 and 21, which
are represented by the ends of the dash-pot.
A by-pass valve 38 is provided in the pas-
sage 39, which connects the opposite ends of
the dash-pot, and the liquid in the dash-pot
brevents accidents which might occur if the
fulerum-pin support were permitted to move
suddenly and without checl.
cured to one end of the dash-pot, and 41is a
hole in the disk 35, which slides ‘on the pin,
and is thereby prevented from turning when
the shaft M is revolved. A dash-pot might
also be provided and connected with the re-
ciproecating support for the fulerum - pin
shown in Fig. 4, if desired, and as indicated
in the said figure; or the dash-pot 37 may be
constructed and applied in any approved
manner, '

The valves ¢ and ¢’ are provided with bars
or wipers 42, as shown in Figs. 2 and 3.
These bars prevent the tops of the walls be-
tween the ceatral and intermediate exhaust-
ports from wearing in ridges. They do not
influence the operation of the valves, and n ay
be dispensed with altogether, if desired.

Tdonotelaimthe construection of the valves,
valve-plates, and co-operating parts generi-
cally in this application, as the same are more
fully claimed in the concurrent application
filed November 28, 1890, Serial No. 572,869,

What I claim is— )

1. The combination, with the two cylinders,
of a main valve arranged next to one of the
eylinders, a cut-off valveabhove the said main
valve, a cut-off valve arranged next to the
other eylinder, a main valve above the last
said cut-off valve,and two stationary valve-
plates, each provided with steam and exhaust
passages and arranged between the main and
cut-off valves of each cylinder, each said
main valve being operated by the eylinder
to which it does not pertain and each said
cat-off valve being operated by the cylinder
to which it does pertain, substantially as set
forth.

2. The combination, with the cut-off valve
of one engineand the main valve of theother
engine, of a pivoted lever having the operat-
ing-rods of the said valves connected to its
opposite ends, whereby the said valves must
be operated simultaneously and in opposite
directions, ‘

"~ 3. The combination, with the main valve
and the cut-off valve of the
other engine, of the oscillatory rock-shaft
and the two similar eranks secured to the

A pin 40 igse- -

said rock-shaft and conuveted with the oper-
ating-rods of the said valves, whereby the
said valves must be operated simultaneously
and in the same direction to admit steam
behind the piston of one cylinder in order
that the piston may commence its stroke and
to cut off the supply of steam behind the pis-
ton of the other eylinder before the last said
piston reaches the end of its stroke, substan-
tially as set forth. »

4. The combination, with the two ¢ylin-
ders, of a main valve next to the second eyl-
der, a cut-off valve above the said main valve,
a cut-off valve arranged next to the first eyl-
inder, a main valve above the last said cut-

“off valve, two stationary valve- plates, each

provided with steam and exhaust passages
and arranged between the main and cut-off
valves of each cylinder, an oscillatory rock-
shaft provided with two similar cranks con-
nected with the cut-off valve of the first
cylinder and the main valve of the second
cylinder, a lever actuated by the first eylin-
der and operatively connected with an arm
on the said rock-shaft, a pivoted lever having
its opposite ends connected with the cut-off
valve of the second cylinder and the main
valve of the first eylinder, and a lever actu-
ated by the second cylinder and operatively
connected with the said pivoted lever, sub-
stantially as and for the purpose set forth.

5. The combination, with a longitudinally-
reciprocating Falerum-pin carried by a slid-
ing support, of stops for arresting the motion
of the said support and pin at the ends of
their travel, and a lever pivoted on the said
pin and connected at one end with a rod for
operating the slide-valve and at the otherend
with the engine piston-rod, whereby the pis-
ton-rod may slide the fulerum-pin without
moving the valve during the first portion of
the stroke of the engine and until the motion
of the said pin is arrested by one of the stops
and then by its continued motion turn the
lever onits falerum-pin and operate the valve,
substantially as set forth.

6. The combination, with g stationary
bracket, of a longitudinally-sliding support;
carried by the said bracket and provided with
a fulerum-pin, stops for limiting the motion
of the said Support, a revoluble shaft pro-
vided with right and left hand screw-threads
and adapted to adjust the positions of the
stops simultaneously, and a Jever pivoted on
the said pin and having its lower and upper
ends operatively connected with the engine
piston-rod and with a rod for actuating the
slide-valves, respectively, substantially as set
forth. .

7. The combination, with a stationary
bracket, of a longitudinally—s]iding support
carried by the said bracket and provided with
a fulerum-pin, stops for limiting the motion
of the said support, a dash-pot for preventing
the support from being moved too rapidly,
and a lever pivoted on the said pin and hav-
ing its lower and upper ends operatively con-
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nected with the effrine piston-rod and with a
rod for actuating the slide-valves, respect-
ively, substantially as set forth.

3" The combination, with a stationary
bracket, of a shaft carried by the bracket, a
support adapted toslide longitudinally on the
said shaft and provided with a fulerum-pin,
adjustable stops for limiting the motion of
the said support,and aleverfor actuating the
valves pivoted on the said pin and having its
lower end operatively connected with the
piston-rod of the engine, substantially as set
forth.

9. The combination, with a stationary
bracket, of a revoluble shaft carried by the
bracket, the sleeves provided with right and

left hand screw-threads and splined on the
said shaft, the sliding support provided with
a fulerum-pin and having a screw-threaded
hole engaging with the caid sleeves, whereby
the ends of the sleeves may form adjustable
stops and limit the motion of the said sup-
port, and a lever for actuating the valves piv-
oted on the said pin and operated by the pis-
ton-rod, sqbstantially as set forth.

In testimony whereof T affix my signature in
presence of two witnesses.

EDWARD BARNES.
Witnesses: :
J~no. FREDK. PARKES,
ERNEST HARKER.
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