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fo r.réZ whom w ma,y eonoern | S
Be. it known, th at 1, DaNiEL J.- HOISING-

TON, a. oltlzen of the Umted Ste’ges remdmg |

at Oresoent in the county of Logan and Ter-

10

ritory of Oklehome have. mvenﬂzed certain

new, a,nd useful Improvements in Steam-En-
oine Valves, of which the following is a speci-
‘ﬁG&thIl, reference being:

......

2ccompanying drawings.
My Invention relates to. 1mprovements in
steam-valves, and pertains particularly to

******

o thet class used on a, remprooetmg engine.

20

| stroke

The object of my invention is to provide a

“sliding valve of this character composed of

two sliding members opereted by cams on the

engme—sheft angd; so positioned that the en- |
oine can be readily reversed and in which
| -eteem can be-admitted to the cyilnder during

“the full stroke of the piston or steam can be
admitted to the cylmder during but a part of
‘the stroke of the siston and the expansion of
uring the remainder of the
‘Talso prorlde means whereby steam

the steam used

 is admitted for any part of the stroke of the
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stroke—and each instance the expansion of

Another objeet of my invention is to so

connect the sliding valves to the engine-shaft
by means of cams or eccentrics that said
valves travel in the same direction durmg a |
part of a revolution and travel in opposite di-
reotlons durmg the rememder of the move-i

ment

been produoed

In the eocompenymg drewmgs Flgure 1 13';
a side elevation of a reciprocating engine,
- showing the usual steam-chest and the velve- -

rods leedmg therefrom and the eccentrics for | rod has a

operating the two sliding valves.

»

Sente an engine-base, at one end of

__orose—head 6, whloh 18 mede of ‘a form to
“snugly fit. Wlthm the gmde and eeoureol to
said " cross - head is the piston -rod
| passes through the end of the othder and

Pig. 2isa
top planview of Fig. 1 and more fully showing .
the Velve-operetmg rodsand eccentrics.
3is an enlarged side elevation of the steam-
chest, showing the reverse-levers and the
lid of the chest removed, showing the steam--
Gontrollmg blooks ] one position. - Flg 41s | 81red means for lubrlcetmg the same,

Fig.
the peokmg 8, which forms a

| an enlerged perspective view of the shdmg
valves and steem—oontrolhng blooks removed
“and separated, showing the specif
tion of the same and showing the means by
‘which, they are connected to-
Fig. 5is a Thorizontal longitudinal

view taken on the line x z of Hig.
had therem to the |

the oem—rods

X LA

velves end steem—oontrollmg blooke 1]:1 one

‘position for allowing the steam to enter one'
‘énd of the cylinder for Worlnng the piston in
one dlreotlon
“tional view of the same as Hig. 5,
“ing the steam-controlling blocksso p051t1011ed

Fig. 6 1s, a horizontal sec-

.- ¥ry:

that the steam-ports thereof are i between

the ports of the outer sliding valve and that

vorThA

the movement of seld velve cannot brngg the

-
N L

thus the piston is at rest.

.'.I..p-... ﬁ‘.;

onl

st

‘only show— |

Fig.7isa horizon-
tal sectional view the same as Fl%{
showmg the steem—oontrollmg bloo__ S moved |
in an inward position and the steam being

o oonetruo- -

60 -'

seotlonel

RREAY !’fhe '

19.

| ports oppoelte the ports of the bloo]}ste, and

y 75"

admitted at the opposite end of the cylinder '

for reversmg the engine. Flg 81 18 e hOI‘lZOIl—

| tal longltudmel seotlonel view taken the
piston—say a quarter, half, or ‘three- -quarter |

same as that shown in Figs. 5, 6, end 7, but

_shown the steem—oontrolled blocks In Suoh
‘the steam completes the stroke of the piston. |

| during only half of the stroke of thé piston
and during the other half the EXDs ensio:o 1S

steem

Wiy

a position that the eylinder is taking

used. Fig. 9 is a perspective view of-the lid
for the steam-chest. Fig. 10 i

T

dlegrem— _

matical view of the cams errenge& upon the

SR S -

engme—sheft and showing thelr relatwe pos_u— -
- | tion to each other.

A further ob]eot of my mventlon 1S to Pro-
vide a valve of this character in which the:
sliding valves are relleved of the steam-pres-
sure usuelly emstmg in the steam-chest, thus
reducing the iriction of said shdmg V&lVB or -
valves and the steem—-ohest belng used as-an
exhaust-chamber, 3
A still further ob]eot of my mventlon is to
provide a more simple, cheap, and effective
valve of this. ohereoter than. hee heretofore ';

Referring now to the drewmgs 1 repre-
which 1s

A S B

horizontally errenged a cylinder 2, one end

of which is provided with the usual oylm&er—- .
head 3, which is removably “held by bolts, so
‘that the plston 4 may be removed from the
The said oyhnoer at the opposite .
end 18 prowded Wlth a oross—-heed CasINg Or..

Ccy hnd er.

the

l'i\.,

guide 5, in which is slidably

mounte

'7 Wthh

thus the piston-

Strelght throw The" 1stop“fne

secured to the piston 4, and

be of eny deelred form but prefer ebly of thet

shown, and that is.of a Sohd form. hevmg two
olroumrerentlel grooves in Whloh 1S pleoed
steem—tlght
joint with the inner surface of the oylmder

The said eylinder is provided with any de-

SR B .1?'
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"said chest 1s

as well known, is necessary in engines of this

character. The opposite end of the base 1
18 provided with standards the upper end of
which are provided with journals 11 and 12,
in which is rotatably mounted the engine-
shaft 13, one end of said shaft carrying a fly-
wheel 14, while the opposite end of said shaft
1s provided with a disk 15 in a line with the
cross-head 6. The said disk has a wrist-pin
16, carried thereby, and to which is secured
the pitman 17, and the opposite end of said pit-
man 1s pivotally connected to the cross-head
6, whereby the reciprocation of the piston
will rotate the engine-shaft 13, as is well un-
derstood.

The side of the cylinder 2 is provided with
the usual steam-chest 18, which is provided
with the usual removable lid 19, which is held
1n position by means of the bolts 20, and said
lid is provided with a packing to make the
same steam-tight for the purpose which will
be hereinafter more fully described.

The valve, as shown in Fig. 5, is composed
of two independent valves 21 and 22, which
are of a length considerably less than that of
the interior of the steam-chest, so that the
same will have a longitudinal movement
therein. Secured to the end of said valve
members are rods 23 and 24, which extend
out through the end of the steam-chest, and
provided with packings 25,
which prevent the leakage of the steam from
the chest. While I speak of steam-chest 18

as a ‘‘steam-chest,” it 1s not a steam-chest
in the same sense of the word asis usually the

case, as 1t does not receive the live steam, but
receives the exhaust-steam, and thus sliding
valves are relieved of the great pressure to
which they are usually subjected, as only the
exhaust - steam directly enters the chest
around the sliding valves. The said rods, as
shown, are rigidly connected to the cross-

- heads 27 and 28, which are slidably mounted

o

55

Ho

65 shown, areof an elongated form and aremade, |

in a bracket 29, carried by the cross-head
housing 5, and thus give a straight throw of
the rods 23 and 24, secured to the valves 21
and 22.  Theouter ends of said cross-heads 27
and 28 have pivotally connected thereto at

30 and 31 the pitmen 32 and 33, which are op-
eratively connected to cams 34 and 35, car-
11ed by the engine-shaft 13, the cam 35 being

set with the wrist - pin 16, and thus the pit-

men 17 and 33 move together in the same

direction; but the cam or eccentric 34 is set

al a quarter in respect to the wrist - pin 17.

The setting of the cam 34 at a quarter in re-
spect to the cam 35 it will be readily seen
that the pitmen 32 and 33 travel in opposite
directions one-half of both the backward and
forward stroke; but during the other half of
thestroketherodsmove inthesame direction,
thus moving the valves 21 and 22 in corre-
sponding directions, as will be hereinafter
more fully described. The sliding valves, as

815,828

as shown 1n Fig. 4, of flat pieces of metal hav-

ing their faces ground to form a steam-tight
joint with the inner face of the chest and with
each other and with the steam-controlling
blocks, as hereinafter more fully described.
The inner ends of the rods 23 and 24 are pro-
vided with enlarged dovetail ends 36, which
are adapted to enter the corresponding dove-
tall recesses 37, whereby the said valves are
reciprocated with the rods 23 and 24. The
dovetail connections allow said valves to
have a lateral movement for removing the
same readily and also for allowing the same
to be readily inserted in the chest and oper-
atively connected to the rods. The abutting
faces of said valves are provided with recesses
forming the exhaust-ports for the chest. The
mner valve, as shown, has an opening 38

‘therein, while the abutting face 39 of the

valve 21 is provided with a recess or groove
40, which is of a width considerably less than
that of the recess 38. The steam-chest 18 is
provided with an exhaust-port 41, and the
opening 38 1s of such a width that it is always
in communication with said exhaust-open-
g, and thus the steam from the chest is at
all times allowed to exhaust. The said
erooves 38 and 40, as clearly shown, extend
entirely through the slide-valves, and the up-
per edges of said valves on their inner faces
are provided with longitudinally-arranged
cut-away portions 41 and 42, which form a
longitudinally-arranged passage above the
valves and communicating with the space at
each end of the chest, and the exhaust-port at
all times being open it will be seen that there
18 practically no steam-pressure upon the
valve, thus allowing them to freely move and
caining power which has heretofore heen lost
1in operating the valves. The said valves 22
on each side of the groove 38 are provided
with two vertically-disposed slots 43 and 44,
which extend through the said valves and
sald opening, gradually widening toward the
abutting face. The inner opening 44 of one
of sa1d pairs communicates with a steam pas-
sage-way 45, and, as shownin Iig. 5, the outer
opening 43 of the other pair communicates
with the opening 46 and serves, as shown, as
theinlet for the steam, while the passage-way
45 serves as the exhaust. In running in one
direction the inner slots or openings 44 serve
as the exhausts and the outer openings 43 as
the supply, while in the opposite direction the
mner openings serve as the live-steam supply
and the outer openings as the exhaust. The
mner face of the slide-valve 21 is eround
smooth and 1s adapted to bear firmly against
the wall 47 and form a tight joint therewitl.
The second slide-valve 21 is provided on each
side of the stot 40 with the vertically-disposed
slots or ports 49 and 50, which communicate
with the openings 43 and 44 in the slide-valve
21, and thus whenin the position shownin Fig.
5 form continuous ports through the valves,
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S the ports at one end servmg as an exheuet—

- the two valves in respect to each other, as
clearly shown'in Fig. 8, and the steam is cut
off by the movement of the outer valve by its
movement in respect to the steam- eu];)ply |

| - ‘blocks.

20

port axd the ports at theopposite end serving
as inlét-ports, as clearly shown.” The adjoin-

ing faces of the valves 21 and 22 are ground_

to form a tight joint to prevent the- passage

- of the steam from between the same.

As before described, the rods 23 end 24
carrying the slide-valves 21 and 22, move in

‘opposite directions and also together the
purpose of which I will now proceed to de-

scribe. The passages 43 and 44, carried by

the inner valves, and the passages 49 and 50,
carried by the outer valve, are enlarged et
their abutting faces, and thus the said pas-
_sage-ways are at all times in communication

with each other regardless of the position of

The inner valve 21, as described, 1s
connected to the rod 23, end said rod cerrled

by the cam is arranged on the quarter, and
| thus it will be seen that upon one revolution
of the engme-shaft the 1nner valve. starts
- from the position shown in Fig. 6 across, so

that the port 44 is opposite the steem—pas—

 sage 45, and then back, so that the port 43 is

~ . outer en

35

- the other steam-supply block.
 ture it will be seen that the inner valve 21
opens and closes the ports leading to the cyl-
inder and opens the exhausts, while the outer {
~ valve 22 communicates W1th the 1111et—ports;

40

-opposzlte the steem—pa,ssa,ge 45, and then back

to the position shown in Fig. 6. The outer
valve being set with the pleton travels for-

ward, asshownin Fig. 5, the port 50 registering

with, the ort 44 of the inner valve, while the

 of the steam-supply blocks.

55

| ‘Within the chest, on the out51de of the
- slide-valve 22, are two steam-supply blocks 51

45

and 52, Whlch as shown, are independently
slidably

outwardly through the ends of the chest and

connected to the reverse-lever, as hereinafter
more fully described. The inner ends of said.

rods are provided with T-shaped ends 55,
which rest within corresponding slots 56in the
edge of the blocks, and thus the said blocksare,

removebly held Wlthm the steam-chest. The-
blocks are prowded with a passage-way 57 |

~ through the inner face, which communicates

~recess 58 when the blocks are m their in-

.__65

with an enlarged recess 58 which is surround-
ed by a packing 59, ‘which bears against the

. inner face of the lid 19 of the chest, and said
6o

lid is provided with a steem—passage 60,which

has two openings 61 and 62, which are at all

times in communication Wlth the enlerged

ward, intermediate, or outward position, as
cleerly ehown . Flgs 5, 6 and 7. The steam-

of the port 50 communicates with
the steam-supply block, and then back again,
closing said inlet-port and opening the one in
By this strue-

mounted therem and have connect-
ed thereto the rods 53 and 54, which extend

‘while the other block is supply:

. .
[ F

- L

r .
L]
| 3 |
- [
a
i -
-

'F"pessage 60 in the hd 19 is provlded w1th an
‘opening 63, which is in communication with a

hollow pI’O]GthOIl 64, carried by the upper .‘

edge of the chest, a,nd sald projection has

Steaflm—supply plpe 65 n commumcetlon there—
‘with,

The end of the steam-chest is prowded

‘with an outwardly-extending arm 66, which
“extends upwardly at 67 and is promded with

a curved segmental bar 68, which has its 1n-

ner end connected to the upper end of the.
Pivotally connected intermediate its
‘ends at 69 is areverse-lever 70, which has con-.
‘nected thereto above the. pwotel connection
‘the outer end of the rod 53 at 71.

chest. -

end of said reverse-lever has pivoted thereto,

the same distance from the pivotal connec-
tion as the rod 53, a bar 72, which passes
through two guldee 73 and 74, carried by the
under side of the chest, and has its outer end
| turned upwardly at 75 and secured to therod -
The said connection is adjustable,

54 at 76.

The lower

75

8o

so that any slight variations in the parts can

have preclsel the same movement, and thus

| be overcome, and thus the two rods 53 and 54

90 -

the blocks 51 and 52 are moved mward and

outward together precisely the same distance.

The upper end of the reverse—lever 69 is pro-
vided with a eatch 77, which is adapted to

engage the notches carried by the segmental
bar 69. When the reverse-lever has its catch

| 77 n the notch 78, the piston is being recip-
rocated in the posmon shown in Fig. 5, and

when in the notch 79 the steam-supply blocks
are in such a position that steam cannot be

supplied to either end of the cylinder, and

thus the engine is at rest, as shown in Fig.
6, and when In the notch 30 the piston is be~

?mg operated in the position shown in Fig. 7
or just the reverse to Fig. 5.

The intermedi-
atenotches 81 are for the purpose of so setting

95

100

105-' |

{ the steam-supply blocks 51 and 52 that the

steam 1is being admltted to the cylinder dur-

ing a partial movement of the piston, and the

expansion of the steam finishes the stroke.
‘As shown in Fig.

8, the steam has been ad-

I10

mitted to the cylmder until the piston has

reached the point as shown in said Fig. 8,
when, as shown, the supply-ports are closed
and the expansion of the steam isrelied upon.
The exhaust-ports being open, as shown, thus .
allow the steam to e:xha,uet as will be herem-
after more fully described. =~

118

- The steam - supply blocks 51 and 52, as .

shown, have their inner faces cut away at ‘the

120

edges at 82, as shown, and thus the cut-away
portion of one block communicates with one.

of the ports of the slide-valve 22 for allowing
the exhaust-steam to pass into the chest
ng steam to
the cylinder, it being understood that the
sliding movement of the valve serves to cut
off the steam and open.the exhaust-ports.
The exhaust-steam passes from the space at

125

.1 the ends of the chest through the grooves 41 1.30. -
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and 42 in the slide-valves and down throuch |

vertical recesses 38 and 40 and out through the
opening 41 in the lower face of the chest and

1s conveyed ofl by a pipe or any other means.
By this structure it will be seen that the

- steam passes directly through the sliding

IO

parts of the valves to the cylinder, and the
exhaust swrrounding the sliding valves
causes very little friction thereon and makes
the operation of the valves much easier, and
thus saves power. This arrangement, as be-
fore described, also allows of using the ex-

pansion of the steam from a quarter to three-

- quarters of the stroke of the piston, accord-

20

25

30

ing to the positioning of the reverse-lever.
By the construction and arrangement of
the two valves as heretofore described it will
be seen that the said valves do not change
their relative position in respect to the pis-
ton, and thus the cylinder at all times takes
steam at the same point regardless of the
amount of expansion used, as the sliding
blocks govern the supply of steam and are
moved within the steam-chest.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-

ent, 18—

1. A steam-valve, comprising a chest, two
shding valves within the chest, each having
four ports at all times communicating, the
outside ports at one end serving as inlet-ports
and the inside ports at the opposite end serv-

1ng as exhaust-ports when the engine is run-

35

40

45

surrounding the blocks.

ning in one direction, and the outer ports
serving as exhaust-ports and the inside ports
serving as inlet-ports when running in the op-
posite direction, means for moving said
valves back and forth, blocks within the
chest between the valves and steam -inlet
passages, and having steam-passages there-
through, exhaust-passages therein, the block
at one end allowing the steam to pass there-
through to the ports in one end of the sliding
valves, and the block at the opposite end
closing the inlet-ports and having the ex-
haust-passages in communication with the
ports 1n the opposite end of the sliding valves
and allowing the exhaust to pass to the space

815,828

2. A steam-valve, comprising a chest, slid-
ing valves within the chest, and having ports
at all times communicating with each other,
and sliding steam-supply blocks adjusted at
places within the chest between the valves
and the lid of the chest, and means for simul-
taneously moving said blocks in opposite di-
rection.

3. A steam-valve, comprising a chest, slid-
ing valves within the chest and having ports
at all times communicating with each other,
and sliding steam-supply blocks having ports
thereimn, the mmer end of said ports adapted
to communicate with the ports of the valve,
and the outer end of said port at all times in
direct communication with an inlet supply-
pipe, whereby the steam passes directly
through the blocks and valves without enter-
ing the chest around the blocks and valves,

thus reducing the resistance of the move-
ment ol the valves and blocks.

4. The combination with an engine, a
chest I communication with the cylinder,
two sliding valves within the chest and hav-
g ports at all times in communication with
cach other, steam-supply blocks within the
chest bearing against the outer sliding valves
and having ports extending therethrough
and adapted to cut off the steam from the
ports i the wvalves, and circular packing-
rings carried by the blocks and surrounding
the 1nlet-ports and bearing against the inner
face of the chest.

5. The combination with an engine-cylin-
der, a piston within the cylinder, a steam-
chest In communication therewith, two slid-
g valves within the chest and at all times
held m their relative position in respect to
the piston, whereby the cylinder takes steam
at the same time under all conditions, and
sliding blocks for controllng the supply of
steam to the sliding valves.

In testimony whereof I aflix my signature

1n presence of two witnesses.

DANIEL J. HOISINGTON.

Witnesses:

A. 5. PATTISON,
C. R. Wrigur, Jr.
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