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UNITED STATES PATENT OFFICE.

JOHN C. BIRD, OF BATTLE CREEK, MICHIGAN, ASSIGNOR TO' U'I\TION STEAM PUMP
COMPANY, OF BATTLE CREEK, MICI—IIGAI\T

VALVE MECHANISM FOR STEAM-ENGIN ES.

To all whom it may concern: ‘

Be it known that I, Jorx C. BIRD, a 01t1-
zen of the United States, residing at the city
of Battle Creek, county of Calhoun, State of
Michigan, hfwe invented certain new and
useful Improvements in Valve Mechanisms

for Steam-Engines, of which the followmg

is a specification.
This invention relates to 1mprovements in
valve mechanisms. for steam engines:

‘The inventionTelates partlculal ly to modi-

- fications ‘and 1mprovements in ‘means for

15

operating and means coacting with the valve
illustrated in my Patent No. 9‘33 9()2 issued
September 14, 1909..

- The obJects of this invention are to pro-

© vide means of controlling the said valve,

20
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_ proper sticcessive relation while they are at

35

40

45

which are other than direct mechanical con-
nections between the pairs of engines, it hav-

ing been found desn‘able in certain relations:
to so locate the engines that the mechanical

means would not properly connect.

The improvements also here, in some in-
stances, facilitate constructlon and econo- |
: ‘| the synchromzmg valve is operated by elec-

mize in that particular.

- The improved modified construction he1e_
reproduced is very effective in keeping the
‘pumps in step, that being the main object,

of course, of the entire stlucture, to keep
two or more pumping engines in step in

work. When I say in step in this speclﬁca-
tion I mean the properly timed successive
action of the engines.

‘T accomplish the objects. of my 1nvent10n'

by the devices and means deecrlbed in the
following specification.

The structure . described constltutes one
effective embediment of my invention.

Other embodiments would be 1ead11y de-
vised by those skilled in the art. ‘

The invention is clearly defined and point-

ed out in the claims.
‘A structure constituting ‘an effective and

preferred embodiment of. the features of my

“invention is clearly illustrated in the accom-

50

55

9. actly similar.

panying drawing, forming a pmt of -this
specification, in Whlch o

Figure 1 is a plan view of a pzur of pump-
ing engines, with a pump illustrated in con-
nection with one of them. I‘w 2 ig a ver-

tical loncrltudlnal sectional view throuoh one

of the engines, taken on a line correspondmor
to line 2—2 of Fig. 1. Both engines are ex-
Flo’ 8 is a detail horizontal
sectional view, through the engine valve
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‘means, taken on a line correspondlng to hne'. g

3—3 of Trig. 2, showing the auxiliary valve

and its connectmg rod as well.. Fig. 4 is an

enlarged detail vertical longltudmal sec-

tional view of the synchronizing valve, taken
on a line 4—4 of Fig. 1, through the syn-

80

chronizing valve. ' Fig. 5 1 is a horizontal lon--

_gitudinal “detail sectional view. of the syn--
-‘chromzmcr valve, taken on a line correspond-
‘ing'to hne 5—5 of Fig. 4, showing details of
J:construction of the parts

verse detail sectional view of the synchroniz-

85

Fig. 6 i1s a‘trans- .

ing valve, taken on a line corresponding to-

lines 66 of Tigs. 4 and 5. Fig. 7is a detail

plan view of a modification of the .connec-

tions for operating the synchronizing valve

Fig.
8 is a detail diagr ammatlc plan view of an-

other modification in which the pipes for.

70

‘where the operating pipes are connected to. -
“the-ends of the steam engine cyhnder

75

actuating the synchronizing valves are con- .

nected 'to the cylinders of the water ends of

the pumps. - Fig. 9is a detail horizontal sec-
tional view, through ) modlﬁcatlon, in which

80

tric means, the same being taken on a line

‘that would eorrespond to line 5—5 of Fig'4.
Fig. 10 is a diagrammatic plan view of the
’electrlcal eonnectlons, showing the various

parts in conventional form.

85

In the drawings, similar numerals of ref- :

erence refer to similar parts throughout the

several views, and the sectional views are

taken locking in the direction of the little
arrows at the ends of the section lines.
The engine cylinders with their steam-

- actuated engine valves and auxiliary valves
‘are the ‘same as those  that appear in my

former application above referred to. They

will be here again described.

90

95

Referring to the numbered parts of the

drawing, a pair of engines 1 at the right and

9 gt the left are shown connected and con-

trolled by my improved synchronizing valve
mechanism. A piston. 3"is in each engine
cylinder, and a piston rod 4 projects through
a suitable stuffing-box and connects to a

pump or other driven part, the engine being

especially. adapted for use on pumps and

direct ‘work, although of course it may be

desirable to control such engines Tor other
purposes. ‘
corresponding pump cylinder 47 and 48 is
coupled by rods 15.

Each ‘engine is pro-
vided with a-steam-chest 5, which steam--
chest is provided with a stea_m -actuated

100.°
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Each engine- cvhnder land 2 and. -
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valve controlled by pistons 7—7 of short
steam cylinders 77 77 at each end. A rod or
stem 8 connects the two pistons together
and connects them to a D-slide valve 6 con-
taining perforations toward each end 6" for
the admission of steam.

Steam is admitted to actuate the pistons
7 by the auxiliary engine-valve 11 in the
auxiliary steam-chest 12, which auxiliary
valve is controlled by the valve-stem 11
which is controlled by the action of the
swinging arm 13 controlled from the piston
rod by stop 14. The upper end of arm 13
contacts with the stops 117/, 11””, whereby
the auxiliary valve is controlled and steam
is admitted to actuate the pistons 7—7 in
exactly the same manner that the piston of
a steam engine is controlled. The swing-

© ing arm 13 is carried by one of the rods 15.
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This steam-actuated valve mechanism and
means is identical on the two engines 1 and
2 referred to. A steam supply pipe 16
leads from the synchronizing valve casing
20 to each engine and the exhaust frem the
engine is through pipes 17 and 17 connected
to pipe 18, as clearly appears in Fig. 1.

Midway between the two engines 1 and ¢
is my improved synchronizing valve con-
sisting of a casing 20 which receives steam
through the pipe 19 and delivers to the en-
gine through the pipes 16—16 which con-
nect at bosses 16" 167, as clearly appears in
Fig. 5.

Within the valve chamber 20 is a piston
valve 31 controlled in the preferred con-
struction by pairs of pistons, hereafter to
be fully described. The valve chamber 20
has a central annular chamber 25 and an-
nular chambers or ports 26 and 27 toward
each end. Three-way valves or cocks 23
and 24 are provided at each side for con-
trolling the connection of the chambers 26
and 27 to the supply-pipes 16—16, leading
to the engines, so that either chamber 26
may be connected to either pipe or either
pipe may be shut off, as the operation of the
engine or engines may require.

The valves or three-way cocks 23 and 24
are provided with handles 23’ and 24’, re-
spectively, which are bent at proper angles
to indicate the position of the three-way
cocks which control the discharge of steam
from the synchronizing valve.

The piston-valve 31 1s provided with sec-
tions 28, 29 and 80, for controlling the
chambers or ports 26 and 27, there being a
series of perforations 28’, 29’ and 30’, re-
spectively, in each of the sections, to per-
mit of the discharge of a restricted or lim-
ited amount of steam when the said ports 26
and 27 are closed by the said sections.  This

- restriction of the steam is the means adopt-

65

ed for effectively controlling the engines
and insuring that they move in step; and,
if they start out of step, that they will vary

1,047,012

their movement until they come into step.
The sections 28, 29 and 30 are so spaced that
the full ports may be uncovered and opened.

A pair of small pistons 85—35 are ar-
ranged to act on the right-hand end of the
valve 20, and are in suitable small cylinder
bores 85"— 85’, appearing in the casing 85",
On the left-hand end of the synchronizing
valve is an exactly similar structure, con-
sisting of the pair of pistons 8737, in cyl-
inder bores 37/, in the casing 87’". The pis-
tons at the right-hand end are connected by
small pipes 36—386 to the right-hand ends of
the steam chest 5—5 at the corresponding
side, and the cylinders 837—87" are connect-
ed by pipes 38—38, respectively, to the
steam chests 5. and 5 at that end,—that is,
to the left-hand end of the steam chest of
the respective engine cylinders.

A spring loaded pin 39 is at the left-hand
end of the synchronizing valve, pressure be-
ing applied by means of a spring 41 on a
central collar 40, which stops against the
outer part of the casing 37", brackets or
supports 39" being provided for the spring
lcaded pin 89. A similar spring loaded pin
42 is at the right-hand end of the synchro-
nizing valve, having the spring 44 acting
against the collar 43, which is stopped at
the outside, the same being supported by a
suitable bracket 42”. These spring loaded
pins extend into the valve casing 20 and
contact against the opposite ends of the
valve 31, locating and supporting the same
in its central position. The tensicn of the
spring is sufficient to overcome the frictional
resistance of the pins 89 or 42 and the valve
31. When single pistons at opposite ends
of the valve 81, for instance pistons 35 and
37, have fluid pressure admitted to them
they will counter-balance each other because
they act in opposite directions on the valve.
The spring tension of the opposed springs
41 and 44 at the opposite ends of the valve
will be sufficient to bring the valve 81 to a
substantially central position. If, however,
it occurs that the two small pistons 35 at
the same end of the mechanism have fluid
pressure on them, their force will be suffi-
ciently powerful to overcome the tension of
the single piston 87 at the opposite end and
will compress the spring 44 at the opposite
end of the valve 81 and thus throw the valve
to the further limit of its travel in that di-
rection. Should two small pistons 87 at the
same end have fluid pressure, their force
will be sufficient to overcome the single pis-
ton 35 at the opposite end and compress
spring 89, and the reverse motion will occur.
By the arrangement of the mechanism only
two of the small pistons have fluid pressure
on them at the same time.

Having thus enumerated and described
the various parts constituting my invention,
I will now point out their operation and
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‘their consequent purpose. Tn the first posi-

tion of the mechanism, the piston engine 1

is on the point of reversing and the piston
of engine 2 at its central position, mov-

“ing toward the right. In this position, the

steam is passing through the hollow piston-
valve 31 out through the restricted perfora-

_tions 28" into the chamber 27 and thence
" through the pipe 16 to engine 1 where the

10

15

~‘20'
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30
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45
. This admits steam to its right-hand end and

valve is set for the steam to pass to the left-
hand end of the cylinder. At the same time,

steam is passing freely from the chamber

25 through the wide open ports to the cham-

ber or port 26 through the pipe 16, without
any obstruction, to the left-hand end of

engine 2, which should be at about the center
of its stroke. The pistons of both engines
are thus moved in the same direction, and,
when the piston of engine 2 reaches the end

of its stroke, it will through swinging arm

13 actuate the auxiliary valve 11, which will
operate the steam-actuated engine valve 6 of
that engine, causing it to move to the revers-
ing position. When the valve of engine 2
moves to the reversing position, it, of course,
15 actuated by steam pressure, which steam
pressure, through the pipe 36.and the con-
nected piston 85, reacts on the synchronizing
valve, moving it to central position, where
the section 80 will cover the port 26 and
steam will pass thereto only through the re-
stricted apertures 80”. - The result is that
the piston 3 of the engine 2 begins to move
slowly toward the left. The same movement
of the valve moves the section 28 from over

‘the port 27 and admits the steam full head

without restriction to port or chamber 27
which permits the steam to act upon the pis-
ton 3 of the engine 1 with full force until it
reaches the end of its stroke when the piston
3 of the engine 2 'will be at about midstroke.
When the piston of engine 1 reaches the end
of its stroke, it actuates its auxiliary valve
and by it the main valve of the engine 1 is
operated and moved instantly to the left.

steam passes through pipe 36 to actuate pis-
ton 35 connected thereto which acts to throw
the piston valve 81 toward the left when
the section 29 covers the port 27 and steam is
admitted gradually through the apertures

29" to the right-hand of the end of the cyl-

55

inder of engine 1; and the:same movement
carries the section 80 from over the port 26
and admits the steam full head into the
right-hand end of the cylinder 2. 'The move-
ment then continues until the piston 3 of

-~ engine 2 reaches the end of its stroke toward

60

65

the left, at which time the pistons of engine
1 will be about midstroke. When the piston
8 of engine 2 reaches the end of its stroke,

‘It through swinging arm 18 ‘actuates its-aux-

iliary valve, which controls the steam-actu-
ated engine valve which is thrown toward

the right to the position ‘indicated in Fig.

8

iO. The stéam is admitted at the left end

of the cylinder to do this and the steam pres- -

sure- actuates piston 87, connected by pipe
38, and tends to move the synchronizing

‘valve to the right and moves 1t to position

so that the port 27 is again opened and the
port 26 is covered by the section 30 and the
flow of the steam thereto is restricted through
the perforations 80" to the left-hand end of
the cylinder of engine 2; and the port 27 is
opened and the steam admitted full head to
the right-hand. of the cylinder of engine 1,

‘when 1ts piston 3 will be moved: promptly to:

70

75

the left-hand end of its stroke. In engine 2 s

the piston 8 will be moved to the middle of

brings the said pistons and valves to the po-

sition indicated in the beginning, when the
cycle of movements would be complete. Tt

will be seen from this that there can:be nc

80

its stroke toward the right-hand end; which

85

short stroke of either engine, because each

controls its own valves, and any tendency

| for the engines to get out of step will result
in retarding the movement of the engine

which tends to move most rapidly, by re-
stricting the flow of steam thereto and con-
trolling the same in that way until the op-

posite engine finishes its stroke, the finish

of the stroke in each instance being on a full
head of steam and the supply of steam to the
opposite engine being restricted until the

full stroke of the other engine is completed:

in. each instance,—which restriction, if there

is a tendency for.one engine to move in ad- - -
‘100

vance of the other and get out of step, is

90:

95"

continued for more than half of the stroke,

thereby compelling the piston: thereof, due

to the restricted passage, to move slowly -

while the other piston receives the full head
of steam:and promptly finishes its stroke.

This is an improvement over the usual du- -

plex-arrangement of valves, where the pis-

‘tons of one engine control the valves of the

opposite engine, because, under such'circum-

stances, the valves on one engine may be re- I
versed by ‘the opposite engine reaching the-
end of its stroke, causing one engine to short-
‘stroke, thereby restlting in a great waste of

steam and consequent loss, depending upon

the extent of the defect in-adjustment of the
“pump.. This- theoretically results in some

loss at-any point of the operation of such

“duplex pumps, because, theoretically, a per- .
fect adjustment would be impossible and the
loss would be in proportion to the defects of:

Such pumps require constant

adjustment.

attention to keep them in full stroke,—all of

which is avoided by my improvements.
When ' it is desired to" cut . out.  either

‘pump- for any purpose, with my-improved
-mechanism, one of the three-way cocks 23

or 24 is turned by its handle so that it shuts
off the supply pipe 16-to the pump that is
to-be cut -out, and the valve connects the

105

120

125

chambers or ports 26 and 27; whereﬁpqn the *30 4



10

15

20

25

30

85

40

45

50

60

]

3

position of the synchronizing-valve is imma-
terial because it has no control of the supply
of steam. Tt is best to effect this connection
in cutting in this way, as it avoids a multi-
plicity of valves.

It will be noted that in the operation of
this device the two engines are about half-
stroke apart, the piston in engine 2 being
in the lead about one-half stroke. This po-
sition could be reversed by reversing the po-
sition of the valves 23 and 24 when the pis-
ton of engine 1 would be about a half-stroke
in the lead of the piston of engine 2. Tt
does not matter, however, which piston is in
the Iead; the results from the operation of
the synchronizing-valve are just the same.
If the pistons of the engines are not in this
position on starting they will quickly as-
sume this position and relation from the
control of my improved synchronizing-
valve.

In Fig. 7 I have shown a modification of
my device in that the steam pipes 36—36
and 38—38 are not connected to the oppo-
site ends of the steam chests 5—5, in which
are  contained the steam-actuated engine
valves, but to the oppcsite ends of the steam
engine cylinders themselves.

From what I have already stated in de-
scribing the operation of the device, the op-
cration of the synchrenizing-valve will be
understocd in this behalf, because it will be
the pressure of the steam in the engine cyl-
inders themselves, as distinguished from
the pressure of the steam in the steam chests
5—5 that operates the synchronizing valve
and moves and holds it in the successive po-
sitions indicated.

In Fig. 8, I show a still further modifica-
tion, in which pipes 45—45, corresponding
to pipes 36—36, and pipes 46—46, corre-
sponding to pipes 88—38, are connected to
the opposite ends of the water cylinders,
which are actuated by the steam pump. In
this manner, the pistons 35—85 and 87—37
become hydraulic pistons, in place of steam
pistons, which is the only difference.

In Figs. 9 and 10 T have shown a further
medification in which pairs of plungers, op-
erated by electrc-magnets, are substituted
for the piston plungers,—that is to say, at
the right-hand end, there is an electro-mag-
netic core 49, extended into a plunger, which
contacts with the end of the valve 31, which
core and plunger is operated by a coil 50,
which is in the circuit 53, which contains a
battery, or source of electric supply 54. The
left-hand end is provided with a pair of such
plungers 51—>51, which are operated by the
electre-magnetic coils 52—52, which are in
the circuits 55——55, respectively, which cir-
cuits each containg a source of electric sup-
ply and battery 56-—56. The operation of the
synchronizing valve is readily understood
from the effect of these plungers, which is ex-

1,047,912

“actly the same as of the piston plungers in the

cther structure. These plungers are operated
successively by providing extensions of the
stems on the ends of the steam -actuated
valves 6 of the engine cylinders 1 and 2. At
the right-hand end of each valve a stem 57
extends, which has a lateral extension 58,
which closes on to the terminals of the cir-
cuits 53, thereby closing the same and oper-
ating the synchronizing valve whenever the
engine at that particular point is moved to-
ward the left. On the opposite end of each
valve is a stem 59, having a lateral extension
60, serving as a switch to close the circuits
55 at that side and actuate the electro-mag-
netic plungers at that side. The operation
of the device will be readily understood from
this description, these electro-magnetic plun-
gers being operated successively by the con-
tacting of the switches 58—58 and 60—60
respectively.

I have thus described my invention in va-
rious forms so that it will be readily seen
that the synchronizing valve can be effec-
tively operated by various means, although
it is desired to remark that for ordinary pur-
poses the mechanical connection appearing
in my earlier application is desirable on ac-
count of its extreme simplicity.

The structures which I have shown here
arc of advantage in various relations where
it is not expedient or possible to place the en-
gines in the proper relation to react upon
the synchronizing valve by means of the
crossbar.

Having thus described my invention, what
I claim as-new and desire to secure by Let-
ters Patent is:

1. The combination of a pair of engines 1
and 2 each provided with a steam-actuated
engine-valve consisting of a steam-chest 5
with cylindrical ends, pistons 7—7 in the
ends, a D-slide valve 6 connecting by a stem
8 to the said piston-heads; an auxiliary valve
11 in a steam-chest 12 for controlling the
supply of steam to the steam-actuated en-
gine-valve; a valve-stem 11’ arranged to be
actuated by a moving part of the engine,
whereby each engine controls its own valve;
a synchronizing-valve consisting of a casing
20 with a central port or chamber 25 and
end-ports 26 and 27, with a supply leading
thereto and supply pipes 16—16 leading

‘therefrom. to the steam-chests of the two en-

gines, three-way cocks 23 and 24 for con-
trolling the connections of the chambers 26
and 27 to the pipes 16—16, a piston-valve 31
within the valve-casing 20, consisting of sec-
tions 28, 29 and 30, containing restricted
ports 287, 29”7 and 30" respectively, for con-
trolling the ports 26 and 27 and valves 23’
and 24 on the sides of the valve-casing 20 to
regulate and reverse the same; a controlling
means consisting of pairs of oppositely-fac-

‘ing plungers at the opposite ends of the said
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synchronizing valve Wlth connectlons to cor-

responding ends of said enginesto operate the

said pluncrels of said pairs yieldingly and
successively ; and spund-loaded pins extend-
ing inwardly at-the opposite ends of said

alve the springs being of such tension and
S0 ‘urqnoed as to hold the synchronizing

valve normally in the central’ posmon to be.
acted on successively by said plungers, all”

co-acting substantially as described and f01
the purpose specified. .. .
2. The combination of a pair of enomes 1

~and 2 each provided with a steam- actuated
engine-valve .consisting of a steam-chest 5

with cylindrical ends, plstons T—T7"1n the
ends, a D-slide valve 6 connecting by a ‘stem
8 to the said piston-heads; anauxiliary valve

11’ in- a steam-chest: 12 for controlling the

supply of steam to the steam- actuated en-

gine-valve; a. Valve stem 117 arranged to-be

actuated by a' moving part of the engine,

. whereby each engine controls its own valve;

25
30
35
40
T
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a synchronizing- Valve consisting-of a casing
20 with a central port or chamber 25 and
end-ports 26 and 27, with a supply leading
thereto and supply pipes 16—16 eadmg

'thereflom to the steam-chests of the two en-

gines, three-way cocks 23 and 24 for con-
trolhncr the connections of the chambers 26
and 27 to the pipes 16—16, a piston valve 81
within the valve-casing 20 consisting of sec-
tions 28, 29 and ‘80, contalmno Iestrlcted
ports 28’ 29’ and 30’ respectlvely, for con-
trolling the ports 26 and 27 and valves 23
and 24 on the sides of the valve-casing 20 to
regulate and reverse the same; a controlhno
means consisting of pairs of oppositely- fac.

ing plungers at The opposite ends of the said "
o synchromzlnv valve with connections to cor-

responding ends of said engines to operate
the said pluncrers of said pairs yieldingly

‘and successively; and yielding means for re-

turning said valve normally to the central
p051t10n to be acted on successively by said
plungers, all co-acting substantially as de-
seribed and for the purpose specified.

8. The combination of a pair of engines 1
and 2 each provided with a steam-actuated

- engine-valve  consisting of a steam- chest

with cylindrical ends, pistons 7—7 in the
ends, a D-slide valve. 6 6 ‘connecting by a

"-stem 8 to the said piston-heads, an auxiliary

:65
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valve 11 in a steam-chest 12 for controlling
the supply of steam to the steam- actuated
engine-valve; a valve stem 11’ arranored to

‘be actuflted by a moving part of the engine,

whereby each engine controls its own valve;
a synchronizing- valve consisting of a casing
20" with a central port. or chqmber 25 and
end-ports 26 and 27, with a supply leading
thereto and supply pipes” 16—16 leaohnov
therefrom to the steam-chests of the two en-
gines, a piston-valve 31 within the valve-
casing 20, consisting of sections 28, 29 and
30, contammg restrlcted ports 28’ 29’ and

S

”30 respectively, for contlolhng the ports
-26 and 27 and valves 28" and 24 on the sides
of the valve-casing 20 to regulate and re- .

verse the same; a controlhncr means consist-
ing of -pairs of oppositely- facmo plungers

at “the opposite ends of the said- synchronlz- :

ing valve with connections to corresponding
ends of said engines to operate the said plun-
gers of said pairs yieldingly and succes-

swely, and spring-loaded pins extending in-

wardly at the opposite ends of -said valve,
the springs. being- of such tension and so ar-
ranged as to hold the valve normally in the

central position to be acted on successively -

by said plungers for the purpose of control-
ling' the ‘said synchronizing-valve, all co-
acting substantlally as described and for the
purpose specified.

4. The combination of a pair of engines 1
and 2 each provided with a steam-actuated
engine - valve consisting of a steam - chest
with cylindrical ends, pistons 7—7 ‘in the

ends, a D-slide valve 6 connecting by a stem
8 to the said piston-heads; an auxiliary valve.

11 in a steam-chest 12 for controlling the
supply of steam to the steam-actuated en-

70

75

80

85

90

gine-valve; a valve-stem 11" arranged to be L

actuated by a moving part of the engine,

whereby each engine controls its own valve; .

a synchronizing- Valve. consisting of a casing
20 with a- central port-or chamber 25 and

95

end-ports 26 and 27, with a supply leading
thereto “and supply ‘pipes 16—16 1ead1ng (
therefrom to the steam-chests of the two en-

gines, a piston-valve 31 within the valve-
casing 20, consisting of sections 28, 29, and
30, contammg restricted ports 28’, 29' and
30’ respectively for controlhng the ports 26
and 27 and valves 23’ and 24 on the sides of
the valve-casing 20 to regulate and ‘reverse
the same; a controlling means consisting of
pairs of opposfcely facing plungers at the
opposite ends of the said synchronizing
valve with connections to corresponding
ends of said engines to operate the said
plungers of said pairs yieldingly and sue-
cessively; and yielding means for returning
said valve normally to the central posmon
to be acted on successively byrsaid plungers,

_all co-acting substantially as described and

for the purpose specified.
5. The combination of a pair of direct
acting steam engines; each contfmmlng a
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steam-actuated valve and an auxiliary valve

controlled from the piston of each of said
engines for controlling the said steam-actu-
ated valve thereof Whereby each engine con-
trols its own valve; a synchromzmg -valve;
a’ controlling means consisting of- pairs of
oppos1tely-fac1n0' plungers at-thé .opposite
ends of ‘the said -synchronizing-valve with

~connections-to corresponding ends of said
‘engines to operate the said: plungers of said

pairs yleldlnoly and successively; spring-
1oaded pms extendmg mwardly at the oppo—
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site ends of said valve, the springs being of
such tension and so arranged as to hold the
valve normally in the central position to be
acted on successively by said plungers for
the purpose of controlling the said synchro-
nizing - valve; restricting passages in said
synchronizing-valve controlling the ports of
said valve to restrict the initial flow of steam
to the said engines; a supply-pipe to the
synchronizing-valve; and supply-pipes from
the synchronizing-valve to the steam-chests
of the engines, whereby the actuation of the
steam-actuated valve.controls and regulates
the supply of steam to the said steam-chests
of said engines, substantially as described
and for the purpose specified.

6. The combination of a pair of direct
acting steam engines, each containing a
steam-actuated valve and an auxiliary valve
contrelled from the piston of each of said
engines for controlling the said steam-actu-
ated valve thereof whereby each engine con-
trols its own valve; a synchronizing-valve;
a controlling means consisting of pairs of
oppositely-facing plungers at the opposite
ends of the said synchronizing-valve with
connections to corresponding ends of said
engines to operate the said plungers of said
palrs yieldingly and successively; yielding
means for returning said valve normally to
the central position to be acted on succes-
sively by said plungers; restricting passages
in said synchronizing-valve controlling the
ports of said valve to restrict the initial
flow of steam to the said engines; a supply-
pipe to the synchronizing-valve; and supply-
pipes from the synchronizing-valve to the
steam-chests of the engines, whereby the ac-
tuation of the steam-actuated valve controls
and regulates the supply of steam to the
said steam-chests of said engines, substan-
tially as described and for the purpose speci-
fied.

7. The combination of a plurality of steam
engines; steam-actuated engine-valves for
each of said engines; an auxiliary valve con-
trolled by a moving part of each engine for
admitting steam to actuate the steam-actu-
ated engine-valve thereof whereby said en-
gine controls its own valve; a synchronizing-
vaive Having restricted and also full ports
for controlling the flow of steam to the.en-
gine valves of each engine; a controlling
means consisting of pairs of oppositely-fac-
ing plungers at the opposite ends of the said
synchronizing valve with connections to cor-
responding ends of said engines to operate

the said plungers of said pairs yieldingly

and successively ; and spring-loaded pins ex-
tending inwardly at the opposite ends of
said valve, the springs being of such tension
and so arranged as to hold the synchronizing
valve normally in the central position to be
acted on successively by said plungers as
specified. ‘

1,047,012

8. The combination of a plurality of steam
engines; steam-actuated engine-valves for
each of said engines; an auxiliary valve con-
trelled by a moving part of each engine for
admitting steam to actuate the steam-ac-
tuated engine-valve thereof. whereby said
engine controls its own valve; a synchroniz-
ing-valve having restricted and also full
ports for controlling the flow of steam to
the engine valves of each engine; a control-
ling means consisting of pairs of oppositely-
facing plungers at the opposite ends of the
sald synchronizing valve with connections
to corresponding ends of said engines to op-
erate the said plungers of said pairs yield-
ingly and successively; and yielding means
for returning said valve normally to the
central positien to be acted on successively
by said plungers, as specified. 7

9. The combination of a plurality of steam
engines; steam-actuated engine-valves for
each of said engines; an auxiliary valve con-
trolled by a moving part of each engine, for
admitting steam to actuate the steam-actu-
ated engine-valve thereof whereby each en-
gine controls its own valve; a synchroniz-
ing-valve for controlling the flow of steam
to the engine-valve of each engine; a con-
trolling means consisting of pairs of oppo-
sitely-facing plungers at the opposite ends
of the said synchronizing valve with con-
nections to corresponding ends of said en-
gines to operate the said plungers of said
pairs yieldingly and successively; and
spring-loaded pins extending inwardly at
the oppcsite ends of said valve, the springs
being of such tension and so arranged as to
hold the valve normally in the central po-
sition to be acted on successively by said
plungers, as specified.

10. The combination of a plurality of
steam engines; steam-actuated engine-valves
for each of said engines; an auxiliary valve
controlled by a moving part of each engine,
for admitting steam to actuate the steam-
actuated engine-valve thereof whereby each
engine contrels its own valve; a synchroniz-
ing-valve for controlling the flow of steam
to the engine-valve of each engine; a con-
trolling means consisting of pairs of oppo-
sitely-facing plungers at the opposite ends
of the said synchronizing valve with con-
nections to corresponding ends of said en-
gines to operate the said plungers of gaid
pairs yieldingly and successively; and yield-
ing means for returning said valve normally
to the central positicn to be acted on suc-
cessively by said plungers, as specified.

11. The combination of a plurality of
steam engines; steam-actuated engine-valves
for each of said engines; a synchronizing
valve arranged in the supply passage to said
engines with ports for controlling the de-
livery of steam to said engine valves; a con-
trolling means consisting of pairs of op-
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positely-facing plungers at the opposite ends
of the said synchronizing valve with connec-

- tlons to corresponding ends of said engines

10
15

20

to operate the said plungers of said pairs
yieldingly and sucees,sively; and  spring-
loaded pins extending inwardly at the oppo-
site ends of said valve, the springs being of
such tension and so arranged as to hold the
valve normally in the central position to be
acted on successively by said plungers, co-

* acting for the purpose specified.

12. The combination of a plurality of
steam engines; steam-actuated engine-valves
for each of said engines; a synchronizing
valve arranged in the supply passage to
said engines with ports for controlling the
dehvely of steam to said engine valves; a
controlling means consisting of pairs of'op—
positely-facing plungers at the opposite
ends of the said synchronizing valve with

_ connections to corresponding ends of said en-
gines to operate the said plungers of said-

, pa,irs yieldingly and successively; and yield-

25

g means for returning said valve normally
to the central position to be acted on suc-
cessively by said pluncrels, coacting for the

purpose specified.

30

18. The combination  of a  plurality of
steam: engines; steam -actuated valves for
each of said engines, a synchronizing valve

~arranged in the supply passage to said en-

gines wlth ports for controlling the de-

~Tivery of steam to said engine valves; a con-

35
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trolling means consisting of pairs of oppo-

sitely-facing plungers:at the opposite ends.

of the said synchronizing valve with con-
nections to corresponding ends of 'said ‘en-
gines to operate the said plungers of said
pairs yieldingly and successively; and
spring-loaded pins extending inwardly at
the opposite ends of said valve, the springs
being of such tension and so arranged.as to
hold the valve normally in the central posi-
tion to be acted on'successively by said plun-
gers, coacting for the purpose specified.

14. The combination of a. plurality of

~ ‘steam engines, steam actuated valves. for

55
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each of said engines, a synchronizing valve
arranged in the supply passage to sald en-
gines “with ports for controlling: the deliv-
ery of steam to said engine vulves a con-
trolling means cons1st1ng of pairs of oppo-
sitely- hcmcr plungers at the ‘opposite ends

“of the said synchronizing valve with con-

nections to corresponding ends of said en-
gines to operate the said plungers of said
pairs yieldingly and successively ; and yield-
ing means for returning said valve normally
to the central position to be acted on succes-
sively by said plungers, coacting for the
purpose specified.

15. The combination of a plurality of
steam engines; steam-actuated valves for

each of said engines, a -synchronizing valve

to control the operation of said engines; a
controlling means consisting of pairs of op-

6_5 -

positely-facing plungers at the opposite ends - -
of the said synchronizing valve with con- =

nections to:corresponding ends of said en--

gines to operate the said plungers of said
pairs yieldingly and  successively;
spring-loaded pins extending inwardly at

70
and

the opposite ends of ‘said Valve, the springs

being of such tension and so arranged as to -

hold the valve normally in the central posi-

tion to be acted on successively by said plun-

gers, for the purpose specified.

16. The combination of a plurality of
steam ‘engines; steam-actuated valves for
each of said engines, a synchromzmg valve
to control the operation of said engines; a

75

80

controlling means consisting of pairs ofiop-
positely-facing plungers at the opposite ends -

of the said synchromzmtr ‘valve ‘with ‘con-
nections to corresponding ends of said en-

gines to operate the said plungers of said -

pairs yieldingly and successively; and

yielding means for returning said valve nor-.

mally to the central posmon to be acted on

| successively by said-plungers, for the pur-

pose specified.

17. In a synchronizing valve and means
of actuating the same, the combination with
a plurahty of engine cylinders, of a syn-
chronizing valve through which ~steam s
delivered to actuate said engines, said syn-
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chronizing valve being provided with open -

restricted portage; and a-connection for the
said synchromzmg valve to:both- ends of
both  engine cylinders - for -actuating the
same, the combination of the actuatmg
means - of both engine cylinders being - re-
quired to move the valve to the full portage,
coacting as specified. .

18. In-a synchronizing Valve and means

actuating the same, the combination with
a plurahty of engine cylinders, of a syn-
chronizing valve through which steam is de-
livered to actuate said engines; means for
holding said valve yieldingly in a position
of restricted portage; and a connection for
the said synchronizing valve to both ends of
both engine cylinders for actuating the
same,
means of both engine cylinders being re-
qulred to move the valve to the full portage,
coacting as specified:

In witness whereof, I have hereunto set
my hand and seal in the presence “of two

witnesses.
~JOHN C BIRD. [L. s.]
Wltnesses

H. Vax WAGNER,
Epwarp REEvES.

ports and restricted ports; means for hold-
ing said valve yieldingly in position of the
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‘the combmatlon of ‘the . actuating -
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Copies of this patent may be obtained for five cents each, by addressmg the 5 Gommlsswner of Patents
Washington, D, C.”




