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SPECIFICATION forming part of Letters Patent No. 655,737, dated August 14, 1900,
‘ Application filed November 17, 1399, Serial No. 737,338, (No model.)

To all whom it TRl CONCEPTL. )

Be it known that I, Jav B. RHODES, a resi-
dent of Harvey, county of Cook, State of Illi-
nois, have invented a certain new and use-
ful Tmprovement in Motive-Fluid-Actuated
Valves for Engines, of which the following is
a specification. :

My invention relates to motive-fuid-actu-
ated engines in general, bub more particu-
larly tosteam-pumps, and especially to steamn-
pumps provided with steam-actuafed revers-
ing-valyes. ,

The objects of my inventicn are to provide
& simple and highly-efficient construction of
steam-pump, to provide a construction tend-
ing toreduce the caost of manufacture, to im-
prove the working of the valve, to facilifate
the admission and exhaust, and to provide
certain details and features of im provement
tending-to render a dovice of this character
serviceable and thoroughly reliable.

To the aittainment of fthe foregoing and
other useful ends my invention consists in
matters hereinafter set forth and claimed.,

In the accompanying drawings, Figure 1 is
a side elovation of a steam-pump embodying
the principles.of my invention, the cylinder
and valve-casing or steam-chest being shown
in vertical section, Fig. 2 is a eross-section
on line &z in Fig. 1.

valve-casing on line y ¥ in Fig. 2. Tig. 4is
an enlarged view of the steam-actuated re-
versing-valve, the same being shown in lon-
gitudinal section. Fig. 5 is a eross-section
of the valve on line z 2 in Fig. 4. Fig.Gisa
view similar to Fig. 1, but showing the pis-
ton ab the lmit of its stroke to the left and
the valve at the richt, and in this view the
valve is shown in longitudinal section.

In Figs. 1 and 6 it will be understood that
the right-hand portion of the pump, which is
simply shown in cutline, may beof any known
or approved construction and may comprise
any suitable arrangement of valves, plunger,
&e., requisite to a pump of this character.
The left-hand portion of the pump, which is
shown in vertical section, comprises the eyl-
inder A and the steam-chest or valve-casing
B.  Thesaid eylinder incloses a spool-shaped
ordouble-headed piston C. The steam-chest

IFig. 8 is.a horizontal .
section through the central portion of the

confains a spool-shaped reversing-valve Ij.
Between the two heads of the piston there is,
it will be'observed, sutficient spaee to afford a
chamber, and into this chamber steam iz ad-

mitted at full-boiler pressure, as will herein- |

after more fully appear. The reciproeation
of the piston is effected in the usual manner-—
thatistosay, by alternate ad missions of steam
to the opposite ends of the cylinder A.  Such
admission of steam to the eylinder, as well as
the exhaust therefrom, is controlled by the
steam-actuated reversing-valve D, The Dpis-
ton is reciprocated by steam admitted from
the valve, and the valve is actuated by steam
admitted from the space between the two
heads of the piston. In this way each serves
as a valve for reversing the other, - The s¥s-
tem of ports and passages by which such
action is obtained consists as follows: The
valve-casing B is constructed with a couple of

end chambers b and ¥, and leading from these

two chambers to the ends of the cylinder ave
the two passages 1 and 2. These passages
serve alternately as supply and-exhaust pas-
sages, and for such purpose each leads from
the inner end of a valve-chamber to and opens
into one end of the piston-chamber «. ¥Fur-
ther communieation between the eylinder
and steam-chest is afforded by a couple of
passages 3 and 4, it being observed that the
former leads from the outer end of chamber b
to and opens into the cylinder at point
somewhat inside of the port or passage 1 and
that the latter leads from the outer eund of
chamber ' to and opens into the cylinder
at a point a similar distance inside of port
2. The cylindric middle portion d of the
valve D is arranged to fit and slide in the ey-
lindric opening. or bore b2, which connects
the two chambers b and b’ and which is of
course of smaller diameter than the latter.
(See Fig. 8.) This middle chamber b?is pro-
vided with three circumferential grooves d, 6,
and 7, which encircle the valve. Grooves 5
and 7 serve as exhaust-passages and for such
purpose are connected and arranged to open
into“the common exhaust-passage 8. (See
Figs. 2 and 3.) "Groove 6, which occupies a
middle position, is,-however, a 1ivé-steam
passage and is connected with the steam-pipe
9 through the medium of a passage:10. A
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cé‘ntr‘ally—situatedr passage 11, which connects
he passage 6 with the cylinder, permits live

team to enter the constant-pressure chamber:

in the piston, The by-pass openings or pas-

' sages 1}2 and 13, which respectively connect

chambler b with passage 1 and chamberd’ with
phssage 2, complete the system of portage in
the'engine-casing. . i : ~
i The/ steam /- actuated reversing - valve D,
v&hicﬂ ccbperates with the ports in admitting
 ¢xhausting steam/to and from the cylin-

an
_ deg is, as p&-évioaﬂy(;stated, spool-shaped or

“ double-headed in forin and comprises the ¢y-

.15

-disks d' and d?

lindyie middle portion d and the two heads or

Preferably
the cylindfic portion d is made hollow and

- ‘provided #ith a eeritral wall or diaphragm d*,

20.

FZiS

“into
'd,";’a,pﬁragril %, arg.designed to r@{g’ister alter-
Dhately with: grogves 5-and 6 and 6 and 7 for
,tge, pu{pqse“o‘f' &dmitting steam’alternately
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Sor
. port 3 and to thereby establish communica-
‘tion hétween the chamber b and the constant-
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6

which diyides the interior of the valve into
two compartments d” and d% -Each’of these
two compartments or chambers is provided
with lateral ports oy ¢penings, the chamber
d’ being provided with ports d” and d* and
the ckamber d¥ witlf ports d° and d. The

ports 47 and 'd% are-in constant dommunica-.

tion withthe chambérs b and b', and the ports
df and (@, whiich, it will be observed, open

;uhé valve at gither side of the wall.or

t ‘.vfhe"'opﬁosﬁte @nds of the cylinder. These
ports ip’”thq,"ﬁfagye also serve a5 exhaust-pas-
sages,/ag will more fully appear front the fol-
Towing, which i¥,a description of the opera-

‘tion of my iniproved pump.

I In ]f'lg‘ , thie v?;ulye ‘being at the left, stéam
is entering the rignt hand end of the cylin- |

der by way o: pert 10} givove 6, ports d’in

the vafwe, chambér J° it the valve, ports d¥

in the valvé, chamber b, and the duct or pas-
sage 2. In-this figure; therefore, the/piston
is trave]im‘»fﬁgo thy left and the ezhaust/from,
the left-hand end-of the cylinder is és¢aping
by way ofipassage 1, chamber b, ports d” in

-the valve, ¢hamber d° in the -valve, ports d*

i the valve, groove 5, and the ultimate ex-
haust-passage 8. The head ¢ QF the piston
ig. it will be observed, gbout t¢ uncover the

ressure chamber in the piston. The live

‘fteamn thus admitted to the left of the valve

will'shift the latter to the right, and the ad-
misyion and exhanust of sfeam will then be as

ifollows; In/Fig. 6 the piston is shown at the
Jimit gf its/stroke to the left, and the valve,’

by regs

won of the aforesaid admission of steam

ftg,:itél;'lg‘a,f/t, ig at the right. With these rela-

" - tive ‘positions. of the valve and piston live

steam’is entering af the left of the piston by

waiy of passage 10, groove 6, ports d°in the

“valve, chamber ¢ in the valve, ports d" in

65

this valve, chamYer; b, and the duct or pas-
sag i.. Algo inthis figure the exhaustfrom

‘the figut.of the piston is escaping by way of

The, Leads or disks d’' and’
- d? are held upon the ends of the cylindrie
' portion d by means’ of nuts d°.

i

-"passage 2, chamber ', ports d° in the valve,

chamber dfin the valve, ports d® in the valve,
groove 7, and the final exhaust-passage 8.
It willalso be seen that an exhaust has taken
place from the right of the valve by way of

passage 4, the right-hand end of the cylinder,
passage 2, chamber V', ports d*°, chamber df, .
“ports d?, groove 7, and the exhaust-passage

8, and the exhaust from the left of the valve
when the latter shifts in such direction is of
course permitted to escape in a similar man-
ner by way of passage 3. In this saldTig. 6
the piston is therefore just starting on its
stroke to the right. The movement of the
piston to the right will cause the head ordisk
¢ to cover the port 3, thereby cutting off the
admission of steam from the constant-pres-
sure chamber to the left of the valve, and at
guch time the valve would but for the by-
pass 12 fiy’back to the position shown in Fig.
1 as a result of the .preponderance of pres-
sure on the innersurface of thediskd’. This
by-pass 12, however, permits live steam to
enter at the left of the valve from the passage
1, and in this way the valve is maintained in
the proper position until the piston has
reached the-limit of its stroke to the right.
The by-pass 13 serves in a similar manner to
maintain the valve at the left while disk ¢
is passing: port 4 and until the piston has

-reached the limit of its stroke to the left.
It will also be seen at this juncture that, for.

instance, the valve when shifting to the right
will pass or uncover by-pass 12 before bring-

6 and that consequently the reversal of the
piston i$ in thiscaseaccomplished, primarily,
by an admission of steam from the constant-

. pressure chamber by way of port 3, chamber
{ In this -
Avay the piston is effectively cushioned at the
“end of its stroke to the left, and by reason of

b, by-pass 12, and -the passage 1.

the ports 2, 4, and 13 a similar result is of
course obtained at the end of itastroke to the
right. : » ' )

Thus it will be  seen that while I employ
live' steam for actuating the valve the con-
struction of the latter is simple and, together
with the arrangement of ports, &e.,of a char-
acter to render the manufacture of the pump
comparatively inexpensive. The two cham-
bers in the valve serve alternately as supply
and exliaust passages, and the long bearing-
surface afforded by the bore or opening b?
permits the valve to reciprocate smoothly and
with but litsle wear.- In this way leakage is

.aveided; and,furthermore,the constructionis,

it will be seen, such as to render the pump
easy of repair. .
‘What I claim ag my invention is—
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1. The combination of a cylinder, valve-

casing, piston and steam-actuated reversing-
valve, the said ¢ylinder and valve-casing hav-
ing suitable ports or passages for admitting
and exhausting steam te and from the piston-
chamber, and the valve being provided with

130

a gylindrie portion having ports which serve



- alternately as supply

855,787 R

and . exhaust passages
for the cylinder.

2..The combination of a cylinder, valve-
casing, piston and steam-actuated valve, the
cylinder and valve - casing having suitable

" ports or passages for admitting and exhaust-

io
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ing steam to and from the
and the said valve being ported and having
a couple of chambers which serve alternately
as supply and exhaust passages for the eyl-
inder. . . - :

3. The conmbination of a cylinder, valve-

casing, piston and steam-actuated reverging-
valve, the cylinder and casing having suit-
able ports or passages for admitting and ex-

hausting steam to and from the piston-cham- -

ber, and the said valve having a reduced cy-

lindric iniddle portion which slides in a bore,

oropening in the casing, and which is pro-
vided with ports serving alternately as sup-
ply and exhaust passages.

4. The combination of a piston provided
with a eonstant-pressure chamber, a eylinder

.and valve-casinig having suitable ports or pas-
25

sages, and a valve which is setuated by steam
from said constant - pressure ehamber and
which is provided with a cylindrie middle
portion having ports which serve alternately
as supply and exhaust ports. ot

5. The combination of the spool - shaped
piston and the spool-shaped valve, the eylin-
dric middle portion of the latter being hollow
and provided with ports whereby both the
live steam and the exhaust are conducted
through the interior of said valve.

6. The combination of a ¢ylinder, valve-

casing, piston and steam-actuated reversing-

valve, the valve-casing having a central bore
or opening provided with three grooves or
channels which encircle the eylindric mid-
dle portion of said valve, and the said cylin-
drie portion of the valve bein g provided with
ports which codperate with said grooves. or
bassages and which serve alternately as sup-
ply and-exhaust passages. o

7. The combination of a recessed or cham-
bered piston, a spool-shaped steam-actuated
reversing-valve, anda cylinder and valve-cas-
ing having the portsor passages 1,2, 3,4 and
11, and the by-pass openings 12 and 13; the
valve being provided with ports which serve
alternately as supply and exhaust ports, sub-
stantially as shown and described. .

8. The combination of a cylinder, valve-
casing, piston and steam-actuated reversing-
valve, the cylinder and casing being provided
with suitable ports or passages, and the valve

piston-chamber,

being provided with ports which serve alter-

nately assupply and exhaust passages for the
cylinder and which also serve as exhaust-pas-
sages for the exhaust from the valve.

9. Incombination with a suitable cylinder,
piston and valve-casing,
steam-actuated reversing-valve D, having
the chambers d° and d° and the lateral ports
d’, df, 4" and 4, substantially as and for the
purpose set forth. : ;

' 10. In a steam or other motive-fluid actu-
ated engine, the combination of a cylinder
and piston, the said piston being recessed or
chambered to provide a coustant-pressure
chamber, and the said cylinder being pro-
vided with suitable ports or passages for ad-
mitting and exhausting steam to and from
the ends of said cylinder, and also with a
passage for supplying live steam to the said
constant-pressure chamber in the piston 5 a

the spool-shaped.

6o
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steam-actuated reversing-valve which issub- -

stautially spool shape in form and which is
provided at each end with a chamber and also
with suitable ports by which live steam is ad-
mitted through the valve to the piston-cham-
berand by which the'steam is exhausted froni
the piston-chamber by way of the said cham-
hersand portsinthe valve; and means forsup-
plying steam to the valve at a point substan-
tlally midway between its heads or end por-
tions. o .

11. In a steam-pump, the combination of
the cylinder,the steam-chest, the spool-shaped

86

85

[2]e]

piston arranged for reciprocation within said

eylinder, the spool-shaped steam -actuated
reversing - valve arranged for reciprocation
within said steamn-chest, both the ¢ylinderand
steam - chest being provided with sunitable
ports or passages for admitting and exhaust-
ing steam to and from the said cylinder and
steam-chest, and a passage being also pro-
vided for supplying live gteam to the cylin-
der at a point between the heads of the pis-
ton;-and the said spool-shaped reversing-
valve, which is actuated by steam admitted

from the constant-pressure chamber in the

piston, having a hollow and eylindric middle
portion which is ported to permit live steam

‘to pass through the valve to the cylinder, and

which is also” ported to permit the exhaust

95

jelel

164

from the cylinder to escape through the said -

valve, substantially as shown and described.
JAY B. RHODES.
Witnesses: :

+A: P DURAND,
A, A. Duving.
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