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Application filed April 18, 1892, Serial No. 429,613,
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To all whom it may concern:

Be itknown that I, ELLIS BARTHOLOMEW, a
citizen of the United States, residing at lea,
1n the county of Allen and State of OhIO have
invented certain new and useful Improve-
ments in Steam-Actuated Valves, (Case C;)
and I do hereby declare the followmn‘ to be a
full, clear, and exact description of the Inven-
tion_._. such as will enable others skilled in the

art to which it appertains to make and use the

same.

The invention relates to steam -engine
valves, and more especially to such valves
when they areactuated by steam; and the ob-
ject of the same is to effect certain im prove-
ments in valves of this character.

'T'o this end the invention consists in the
device hereinafter more fully described with
reference to a steam-actuating pump, the nov-
elty being set forth in the claims, and the
preferred construction being illustrated on
the accompanying two sheets of drawings,
wherein—

Figure 1 is a plan view of this device.
Figs. 2, 3, and 4 are vertical sections on the
lines 22 3 5 44o0f Fig. 1. Fig. 51isa vertical
section of the upper part of Fig. 4 on theline
5 5 thereof. FIig. 6 is a perspective detail of
the valve proper. Iig. 7is an exterior eleva-
tion showing the device connected to a steam
or air pump.

Referring to the said drawings,1 is a eyl-
inder within which moves a piston-head 2,
having a packing-ring 3, and its stem 4, pass-
ing through a suitable stuffing-box 5 in the

- lower head 6 of the cylinder and leading to or

4G

communicating with any device or machine
which 1s to be driven, a steam-pump 7 being
shown in the present instance, as in Fig. 7.

On the upper head 8 of the cyhndel 1 is
mounted a pair of cylinders A and B, stand-
ing parallel with each other, and above these
cylinders is located a cylinder €, standing at
rwht angles theretoand comprising the VELIVG-
casing.

10 1s the steam-supply plpe leading into

- the center of the casing C, and 11 is the ex-

50

haust leading from a box 12, which is situated
between the c¢ylinders A and I3 and commu-
nicates, as at 13, with the bottom of the cas-

ing C. 'Within thelatter islocated the valve,
(best seen in Fig. 6,) comprising two cy-
lindrical heads 14, each having a packing-
ring 15, and a tllanﬂ‘ulm stem 16 connecting

fhese head&, and whose cross- seetlon 1S of g

the shape shown in Fig. 5. The ends of the

casing are tightly closed by heads 17.
Secured to the heads 14 of the valve are

arms 18, which depend therefrom through

openings 19 in the lower side of the casing C 6c

and through openings 19’ in the cy linders A
and B.

In the cylinders A and B are located recip-
rocating pistons 20 and 20’, having packing-

rings o1 near their ends, outside of which the 6 5

nuts 22 are adapted to move into similarly-
shaped and socketed heads 23 of the cylin-
ders. The bodies of such pistons are hollow,
as seen in Figs. 2 and 3, and through the slots

19”7 in the upper sides thereof project the 7o

arms 18, above mentioned, whose lower ends
are adapted to be struck by the cross-bars or
pins 24 or 24° within said pistons. BSaid pis-
tons are duplicates, except that the cross-bars

are arranged, as seen in Figs. 2 and 3, so as 75

to strike against the opposite sides of the two
arms 18 of the valve.

- It will be lmdelstood that the ports and
passages hereinafter deseribed aresusceptible

of considerable change in location and ar- 8o
rangement from that illustrated so long as
they lead from and to about the points indi-

cated and so long as theireffect upon the op-
eration of the machine remains unchanged.

It will perhaps be best to describe these pas- 83

sages by indicating the course of the steam

as it flows throuﬂh the machine 11 the opera-

tion of the latter. Live steam entering the

casing C at the point 10 (see Fig. 2) passes,
as at ¢, into a feed-passage b, which leads, as go

at ¢,1nto the right end of the cylinder A and
forces the plqton 20to the left, the dead steam
or air behind this piston thIl]U‘ an exit, as

at d, through an upper side passage, which
opens, as at e, into the main cylinder 1 below g5

the upper limit of movement of the piston-
head 2, thence out at fin the lower end of
‘this main éylinder and through a lower end
passage which opens, ag at ¢, into the space

at the left end of the cylinder I3, thence out 100
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of this space, as at A, into an exltupassawe %,
which opens, as at 7, into the casing C, this
0pemnﬂ' being at this time thrown mto coin-
munication by the valve 16 with an opening
% into the box 12, and thence to the exhaust
11. Thesteam in front of the piston 20 moves
it to the left, Fig. 2, until it enters at { the
upper end passage, which opeuns, as at m,
above the piston-head 2, and the live steam
thus being thrown into the main cylinder

above the. piston-head the latter descends.

As it passes the opening e the exit there-
from has of course ceased, as the piston 20
has then completed its movement, and what

steam here enters the upper side opening
and flows back, as at d, behind the piston-

20 will not aﬁect the latter as will be clear.

‘The piston-head 2 continuing to descend,

i1t finally passes an opening o, 1ead1nﬂ' to the
lower side passage, which commumcates, as

~at p, with the right end of the cylinder B.
- Live .steam being thus admitted in front of
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the piston 207, the latter moves to the left, (the |
openings h, %, 3, and & to the exhaust 11 per- |

m1tt1ng,) and as the piston makes this move-
ment the pin 24’ strikes one of the arms 18
and forces the valve 16 to a position opposite

to that shown in Figs. 2, 3, and 5, the other
pin 24 being at this time remote from the |

other arm 18 as seen in Fig. 2, and thus of-
fering no 1mped1ment to such movement of
the valve. The latter now directs the live
steam from the supply-pipe 10 at 7 back into

- the exit-passage 1 and out therethrough, as at

h, into the space at the left of the plston 20/
and causes its immediate return to the posi-
tion shown in Fig. 3. This is permitted by

~reason of the fact that the dead steam at the
‘right end of this piston passes direetly back

10

its path through the lower side passage p and.

~ 0,above the plston-hea,d 2, through m [ ¢ b a,

45

50

55

60

under the valve 16, (whlch now stands OPPo-
site the position shown in Fig. 5,) through
the opening % into the box 12 and out the ex-
haust 11. The live steam at the left of the
piston 20’ having moved said piston back to

its original position then finds a path through

the opening g, along the lower end passage,

and out, as at f, beneath the piston-head 2,

which now commences to rise, and, passing
the opening o, the live steam is admitted to
the lower side passage and passes out, as at
P, at the right of the piston 20/, but will not
move that piston, as in the case above. As

the piston-head ascends, the dead steam is

permitted to pass through the opening m to
the exit over the course indicated, and as the
piston-head passes the opening e the live

steam 1s allowed to enter the upper side pas-

sage and passes out, as at d, at the left of the
piston 20 in the cylinder A, whereby that pis-
ton is moved back to its original position and
the exhaust is interrupted at [ just as the
piston-head 2 has reached the upper limit of
1ts movement. This return movement of the
piston 20 causes its pin 24 to strike the arm

18, (which, it will be understood, then stands
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against said pin,) and the valve 16 is reset for
renewed operation, as above explained. Fig.
2 shows the piston 20 as having made its first
movement, Thesaid“original position” would
be with the pin 24 against the arm 18 in this

view. - It will thus be seen that while the con-

struction of the two cylinders is almost the

same their ports are different, as are the op-
The
movements of the latter are, first, the piston.
20 to the left; second, the piston 20’ to the

erations of the two pistons therein.

left, (which shifts the valve 16;) third, the
piston 20’ immediately back, (which. leaves
the valve 1n its new p051t10n ) and, fourth,
the piston 20 back to its original p051t10n,
(which reiurns the valve also to its original
position.) These movements are controlled
entirely by the movements of the piston-head
2 as it opens and closes the openings e and o,
and hence it will be clear that the main cyl-
inder 1 can be of considerably greater length

than here shown, as when a longer stroke lsi

desired.
It is my intention to employ this device in
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connection with a fluid-pump 7, as seen in

Fig. 7, although it is obvious that it may be
.:put to other uses without departmn‘ from the

spirit of my invention. .
What is claimed as new is— ,

casing having near its ends heads provided

with packing-rings and at its center a three-
way shank, in combination with cylinders to.
which %ald side openings lead, reciprocating
pistons in said cylinders, and connections,

substantially as described, between said pis-

tons and the valve for osellla,tmg the latter,

as set forth.

2. The herein-described valve,comprisinga

cylindrical casing having near its ends trans-

verse slots and at its center a supply-opening

in its top, an exit-opening 0pp051te thereto
leading to the exhaust, and openings at the
sides of the emt—opemng, and a valve within
said casing having near its ends heads pro-

95

1. The herein-described valve, comprising a.
eylindrical casing having a supply-opening in
.1ts top, an exit-opening opposwe thereto lead-
ing to the exhaust, and openings at the sides
of the exit-'()penings,' and a valve within said

100
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vided WIt}l paekmg-l ings, at its ends depend-

ing arms passing through said slots, and at
its center a three-way shank in combmatlon-

with cylinders having lonn'ltudmally-slotted

tops registering with the slotsin said casing,

passages connectmg said side openings with
the opposite ends of the two cylinders, open-
ingsleading from the other ends of the two

(,ylmders, cyhndrwal plstons within said eyl-
inders and having slots in their tops register-
ing with those in the cylinders, said arms
projecting thro ugh the three registering-slots
into the pistons, and transverse pins in said.

pistons at opposite sides of the two arms, as
and for the purposes set forth.

3. The herein-described valve, comprising a )
‘cylindrical casing having near its ends trans-

verse slots and at its center a supply-open-

120
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ing in itstop,an exit-opening opposite thereto | tons within these cylinders, and pins on the

leadmﬂ* to the exhaust, and openings at the
sides of the exit-opening, and a valve within

sald casing having near its ends heads pro-

vided with packmw-rm r8, at 1t8 ends depend-
Ing arms passing throucrh sald slots, and at
1t% center a three-way bhank in combination
with cylinders having lonﬂ'ltudmally slotted

tops registering with the slots in said casing,

passages connectlnﬂ* said side openings with
the opposite ends of the two. cylinders, re-
ciprocating pistons within said cylinders,and

pins on the pistons at opposite sides of sa,ld_

arms, as and for the purposes set forth.

4. Theher ein-deseribed valve,comprising a
cylindrical casing having nearits ends trans-
verse slots, and at its eenter a supply-open-

ing in 1its t0p, an exit-opening opposite there-

to, and openingsat the sides of the exit-open-
ing, and a valve within said casing having
near its ends heads provided with packlncr—
rings, at 1ts ends depending arms passing
through said slots, and at its center a three-
way Shank in combination with cylinders
standing beneath the ends of the casing at
right a,nn'les thereto and having lonﬂ'ltudl-
nally—slotted tops registering with the slots in
sald casing, passages conneutmw sald side
openings with the opposite ends of the two
cylinders, reciprocating pistons within said
cylinders, pins on the pistons at opposite
sides of said arms, a box between the cylin-
ders commumc&tmﬂ' with said exit-opening,
and an exhaust-pipe leading from said box
as and for the purpose set forth.

9. The combination, with a valve compris-

“ing acylindrical casing having a supply-open-

40
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ing in its top, an emt-openmu‘ leading to the
thaust and openings at the sides of the ex-
1t-opening, a valve within said casing having
near its ends heads provided with packmﬂ'-
rings and at its center a three-way shank,
auxﬂml y cylinders to which said side open-
ings lead, reciprocating pistons in these cyl-
1nde1s and connections, substantially as de-
Scubed between said pistons, and the valve
for operating the latfer, of a main cylinder, a
piston-head therein, and passages eonnectmﬂ'
this cylinder with the auxiliary-cylinders, as
and for the purpose set forth.

6. The combination, with a valve compris-
Ing a cylindrical casing having near its ends
transverse slots and at its center a supply-
opening in its top, an exit-opening opposite

thereto leading to the exhaust, and openings

at the sides of the emt-opemng, a valve within
said casing having near its ends heads pro-
vided with pa,ckuw rings, at its ends depend-
Ing arms passing throuwh said slots, and at
1ts center a three-way Sha,nk two .a,uxﬂlary

cylinders having lono'ltudmal slots in their

tops registering with those in the casing, pas-
sages connectmw said side openings with the
right end of the first and the left end of the
second auxiliary cylinder, reciprocating pis-

|

plstons at opposite sides of the arms, of a
main ceylinder, a piston-head therein, an up-

per end passage leading from near the right

end of the first euumhdry cylinder to the top

of the main cylinder, an upper side passage

leading from theleft end of the first auxiliary
e;linder to the side of the main cylinder just
below the upper limit of movement of the

20

70

plston-hea,d therein, a lower end passagelead- 75

ing from near the left end of the second aux-
iliary cylinder to the lower end of the main
cylinder, and a lower side passage leading
from the right end of the second auxiliary
cylinder to the side of the main eylinder just

‘above the lower limit of movement of the

piston-head therein, as and for the purpose
set forth.

7. The combination, with a valve compris-
ing a cylindrical casing having a supply and
exit openings and openings at thesides of the
exit-opening, a valve within said casing hav-
ing a three-way shank, two auxiliary eylin-
ders to which qaid side openings lead, pistons
In these cylinders, and connections, substan—
tially as desembed between said pistons and
the valve for oseﬂlatuw the latter, of a main
cylinder, a plston-head therein, and passages
connecting this cylinder with the auxiliary
cylinders, as and for the purpose set forth.

3. The combination, with a valve compris-
ing a casing having supplyand exit openings
and openings at the sides of the exit-open-
ings, a valve within said casing having a
three-way shank, two auxiliary eyhndels to
which said side openingslead, pistonsin these
cylinders, and conneections, substantially as
described, between said pistons and the valve
for OSGIH&UHC’" the latter, of & main cylinder,
a plston-head therein, an upper end passage
leading from near the right end of the first
auxili’ar}f cylinder to the top of the main cyl-
inder, an upper side passage leading from the
lett end of the first auxiliary ceylinder to the

side of the main cylinder just below the up-
per limit of the movement of the piston-head

therein, a lower end passage leading from
near the left end of the second aumhal y cyl-
inder to the lower end of the main eylinder,
and a lower side passage leading from the
right end of the second auxiliary eylmder to
the side of the main cylinder just above the
lower limit of movement of the piston-head
therein, as and for the purpose set forth.

9. _The combination, with a casing having

a three-way valve t—herei_ﬂ, two auxilia,ry cyl-

30
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100
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120

inders, passages for supplyingsteam fromthe

casing alternately to opposite ends of these

cylinders, pistons in the latter, and means,
substantlally as described, for shlfbmn' said
valve, of a main eylmdel a plStOIl head
therein, an upper end passage leading from
near the right end of the first aumhary cyl-
inder to the top ot the main cylinder, an up-
per side passage leading from the left end of

125

I30
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- the first auxiliary cylinder td the side of the

wain eylinder just below the upper limit of -

. movement of the piston-head therein, a lower |
. end passage leading from near the left end of
the second a,umha,ry cylindertothe lower end

of the main cylinder, and a lower side pas-

--';'!'@'-*leadmg-fr*c:m the right end of the second

o mﬁtﬂmry cylinder tothe side of the main cyl—--
~inder just above the lowermmt of movement

-.of the piston- head therem as and for the pura. o
pa'ic- set forth. SN | SR

In testimony Whereof I &fﬁﬁt my 51{)'1'13,1;111'6 m
presence Gf two witnesses.: Cipene i
: ELLI‘S BAR I‘IIOLOMF W

A S GRAHAM
J. 1 -SITZ‘\IAN,- |
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