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| SPECIFICATION forming part of Letters Patent No. 754,200, dated Maxch 8, 1904
'App]id'a-_tion_ ﬁlﬂd_ﬁpril 1,1903. ' Serial o, _150,.633_.. (No modéll)'__f _. | ) |

To all whom it may concern::

Beitknown thatl; LroxArD L. GRIFFITHS;_

p citizen of the Ubited States, residing at the

city of New York,borough of Brooklyn, Kings

cotinty, in the State of New: York, have in-
vented certain new and useful Improvements
in Valves, of which the following is-a full,

clear, and exact specifieation.

My invention relates. to an.improvement in
valves for steam-pumps; and the same has for

its object more particularly to provide a valve

and mechanism for operating the same which
may be applied to single or compound pumps

of either horizontal or vertical type. -

- Further, the invention has for its objects to
provide avalve and operating mechanism con-

sisting of the smallest number of parts possi-

ble, be more durable and less liable to wear
out or get out of order, and be more positive
in its operation than the ones in use at the

present time on steam-pumps. = =
To:these ends my :invention consists of the

novel details of construction and the combi-
nation, connection, and arrangement of parts

hereinafter more fully deseribed and then

pointed out in the claims. -
In the accompanying. drawings,

als of reference indicate like parts, Figure 1 is

a central longitudinal sectional view of a cyl-
inder steam-pump of usual construction pro-

vided with a valve and operating mechanism

‘constructed according to ahd embodying my

invention. Fig. 2isanend view of the valve-

35

chest and valve mechanism removed from the
.pump. Fig. 3 is a central longitudinal sec-
“tion taken on the line 3 3 of Fig. 2 looking in

~ the direction of the arrow a and . illustrating

40

~on the line44of Fig. 3. -
~ In said drawings, 10 denotes a single-cylin-
der pump of the usual general construction,

the interior construction of the valve. - Fig.

4 is a similar view taken on the same line 33 | e1ther ¢
the stud 29 contacts with the ends of.the slot
95 in said segmental arm 24 upon the outer
| end of the shaft 22. SR
' Within - the valve-casing 20 is arranged a
95 .

of Fig. 2 looking. in the direction of the ar-
row b, and Fig. 5 is a transverse section taken

[ '

comprising a steam-cylinder 11 and a water-

- eylinder 12, rigidly connected together by an

intermediate frame 13, having the slide. 14
therein, and 15 denotes a piston-rod having

. formlng |
part of thisspecification, in which likenumer-

and provided with a piston 16 and 1t9 other

end extending into the water-eylinder 12 and

said latter end provided with a piston 16%;and
17 17 denote stuffing-boxes provided in. the
.opposing ends of the steam and water cylin-
“ders through which the piston-rod 15 extends.

~ The steam-cylinder 111is provided.at its rear
| end with a main forward steam-port 18 and

atits forward end witha main backward steam-
port 19. . o
90 denotes a valve-casing which is arranged

der 11, and 21 denotes a. projecting sleeve or
steadiment having an enlarged end or head by

- Unrtep StaTks PATENT OFFICE.

55

6o

‘upon and at .right angles to the cylinder 11
-and supported in position thereon upon foat-
pieces 20* 20°, which are bolted to said cylin-

means of which the same is bolted to the for-

ward end of said casing 20. . Within said sleeve

or steadiment 21 is arranged.a shaft 22, near -
o

the outer end of which is fixed, by means of a

“spline 23, a segmental arm 24, having a slot 25

PI'OVIded 1n 1its elld, and 26 denotes an. arm’

disposed upon the outer end of the shaft 22 -
intermediate the outer surface of the segmen-
tal arm 24 and the washer 27 and secured-upon
the spindle end of said shaft 22 by a lock-nut -
1:98. The arm. 26 is not rigidly fixed or keyed -
to the end of the shaft 22, but is held in oper-
ative connection .therewith by means of. the
stud 29, secured to the arm 26 by a nut 30:and .
‘projecting . from. its rear. surface into -and

75

8o

through the slot 25 of said segmental arm 24,

and 81 denotes & link having one end pivotally
secured to the lower slotted end of the arm 26
and its other end similarly secured to the cross- .
‘head 32, secured to the piston-rod 15, work-

ing upon the slide 14, whereby when the pump

 is.in operation the arm 26 will be oscillated,
‘and in being so oscillated cause the shaft 22 to

be partially rotated in either direction when

valve 33, which is adapted to slide longitudi-

nally upon the inner end of said shaft 22 and
keyed thereto by splines 54, so as to turn with
' said shaft 22 when the same

tated by the arm 26.

'SO O;ie'__erid extending into the stéam-cylinder 11 | 34 and 35 denote, respectively, the forward

110

is. partially ro- -

100
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steam and exhaust passages arranged parallel

to each otherand extending through the valve
33 to each side of the shaft 29 themm and 36
and 37 denote, respectively, the backward ex-
haust and steam passages arranged.in the rear
part of the valve 33 at hllbht&ﬂtl&]]V right an-

gles to the passages 34 and 35 thevein.

In the upper side of the casing 20 at its mid-

dle 1s provided a main steam- 1nlet port 38, and
in the bottom of said casing 20, directly be-
low the main steam-inlet 38, is a main exhaust
39, communicating with tho atmosphere or a
condenqer |

In the foot-piece 20" of the casing 20 is a
forward steam -portway 40, communicating
with the forward steam- port 18 of the. cylm—
der'11, a backward steam-portway 41 in the
toot—-plece 20" communicating with the back-
ward steam-port 19 of the cylmder 11, and 89*

denotes an exhaust—-port arranged 1n the bot-

tom of the casing 20 mtermedlate the steam-

portways 40 and 41 and communicating with

the main ‘exhaust 39.

At the middle of the casing 20, in the lower
right-hand portion thereof, mtermedmte the
backward steam-portway 41 and the exhaust-

port 39%, is an auxiliary steam-port 42, from

which extends forwardly a bore 43, commu-
nicating with the outlet 4:4 at the forward or

rlght-hand end of the casing 20, and above sald
steam-port 42, in the upper right-

auxiliary
hand portion of the casing, intermediate the

main steam-inlet 38 and the backward steam-

portway 41, is an exhaust-port 45, having a

bore 46 extendmv forward therefrom, termi-

nating in an 111th 47 at the forward or right--

hand end of the casing 20, and at the lower
left-hand side of the casing 20 near its middle,
intermediate the exhaust—port 39* and the for-
ward steam-portway 40, is an auxiliary steam-
port 48, hdving a bore 49 leading therefrom
to the l()wer rear or lett-hand end of the cas-
ing 20 and terminating in an outlet 50, and in
the. upper lef't- hand portion of the casing 20,

intermediate the main steam—mlet 38 and the |
| 44 and into the front end of casing 2

the e\lm,l.ht'
same time tronl the rear ond,
of the casing 20 ‘through the auxiliar r ox-
‘haust-inlet 53, amﬁhary exhaust-hore 52, ancl

forward steam-portway 40, is an auxiliary ex-

haust-port 51, having a bore 52 leading there--|

from to the rear or ]ett—h.-.md end of the casmﬂ'

20 and terminating in an inlet 53,
The operation of f the appdl atus 1s as irollow&,

if we assume the valve 33 to be in the pOhlthIl |
and steam entering at |

shown at PIL{'& 1 and 3
38 and passing thlmmh the passage 34 in “the

valve 83 and through thp main forward steam- |
portway 40 and port 18 to the rear end of the !

steams- f",llmlm 11 and cau~ing the piston 16
Cpeated,iand =0 on oas long as steam is admitted

tll( rein to 1ove lm ward or toward the right- |
35 and exhaust per-

Cto the “1.1111 stisattl-! H]t[
- lllilltt! {(l!"\l;ill{“ 'i‘.!.

hand end of said stesunceyhinder 11 and the
t*alhlllhl-‘sl,i 1) heine nmmittt‘d at the same
tinwe to. pass fron: ihe forward end of said
steqra-eviimder
patssaee 30 m the valve 33, exhaust-port 39°,
and into the main exhaust 39,

11 through the main forward

exhaust-portway 19 and port 41 through the
tors of alt kmnds, no matter for ulmt U rose -

As the piston |

16 and rod 15 continue fo move forward to-

ward the water-cylinder 12 they carry there-
with the lower end of the arm 26 by means of
the link 31, attached to the cross-head 32, and
as said arm 26 moves forward the stud 29
thereon is caused to contact with the right-
hand end of the slot in the free end of the seg-
mental arm 24, splined to the shaft 22, and
partially rotate (about forty-five degrees) said
shaft 22 and valve 33 upon the reéar end there-
of, and as soon as the lower end of the arm 26

‘has almost reached the limit of its forward
movement the valve 33 will have partially ro-
tated and assumed the position to permit steam
to pass from the main inlet 38 through the
passage 34 of the valve 33, thence into the

auxiliary steam-inlet 48, a.umlnu y steam-bore

03
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49, and outlet 50 and’ into the rear end of the -

casing 20 and throw the valve
exhaust passing at the same time from the
forward end of the casing 20 through the aux-
1liary exhaust-inlet 47, auxiliary exhaust-bore
46; and exhaust-port 45 into and through the
passage 35 of the valve 33 and exhaust-port

89 to the main exhaust 89. Hereupon steam

from the main inlet 38 will pass through the

| passage 37 of the valve 33 through the main

backward portway 41 and port 19 into the for-
ward end of the steam-cylinder 11 and cause
the piston 16 to move backward toward the

‘rear end of said cylinder 11 and the exhaust-
steam pass from the rear end of the cylinder

11 through the port 18 and portway 40, pas-

-sage 36 of the valve 33, and into the exhaust-
As

T00

port 39" and into the main exhaust 39.
soon as the piston 16 reaches almost the ex-

treme limit of its rearward movement. the

lower end of the arm 26, which is caused to

1"move backward therewith through the link 31
and piston-rod 15, will partially rotate the.
valve 83 and cause the.same to assume the
position to permit steam to pass from the

main inlet 38 through the passage 37 of the

valve
inlet 42, :mullarsr steam-bore 43, and. outlﬂ-
Qand
throw the valve 33 rearward,.

passing at the

outlet exhaust-port 51 into and through the
passage 36..0f the valve 33 and the ox haust-
port 39" to tlw main exhapst 39.  With the
completion of the operation |u£-.1;1|(=scr1|w{l the

parts will be restored to theirinitial positions,

ancd the operation first above 1|th-ulhvtl I'e-

[t will e obse Hl‘tl Illll My :III]!IUU‘II ".-.-1]\("

mechanism is applhicable not only to sreams

pinips, bhut todirect-aeting uard-pressure no-

the same may be cmployed, and as the valdve

33 torward, the-

33, thence into the auxiliary ste: -

(o

gL
L
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is arranged at right angles to the main pis-
ton and positively operated at or near theend

 of each stroke of the piston all possibility ot

the parts becoming set at a dead-point 1s ob-
viated. | . '

Without limiting myself to the :d'e'tél,ils of

construction, which may be varied within the |

“scope of the invention, what I claim, and de-

‘1o

15

20

sire to secure by Letters Patent, is—

1. In a steam-motor, the valve-casing hav-
ing main steam and exhaust ports therein
communicating with the motor, and auxibary

steam and exhaust ports communicating with

the interior of the casing adjacent to its ends,
an oscillatory valve arranged within said cas-
ing and adapted to move longitudinally there-
in under the impulse of the operating fluid, a

set of steam and exhaust passages arranged in
said valve adjacent to one end thereof, and a

set of steam and exhaust passages arranged
therein adjacent to its opposite end, adapted to

alternately communicate with the main and

30

35

40

auxiliary steam and exhaust ports, and means
connected to the motor for reversing the pas-

sage of the steam and exhaust from the main
and auxiliary! steam and exhaust ports,
through the passages in said valve, substan-
tially as specified. _ .
2. In 4 steam-motor, the valve-casing hav-
ing main steam and exhaust ports communi-
cating with the motor, auxiliary steam and
exhaust ports communicating with a part of
said casing and auxiliary steam and exhaust
ports communicating with the opposite part
of said casing, an oscillatory valve arranged
in said casing and adapted to move longitudi-

nally therein under the impulse of the motive .

fluid, a set of steam and exhanst passages In
said valve adjacent to its forward end, and a

" set of steam-exhanst passages in said valve ad-

jacent to its rear end adapted to alternately

.~ communicate with the main and auxiliary

45

53

6o

steam and exhaust ports in said casing, and

means for actuating said valve connected to

the motor and operated thereby, substantially
as specified. | | ~
3. In a steam-motor, the valve-casing hav-
ing main steam and exhaust ports therein com-
municating with the motor, auxihary steam
and exhaust ports communicating with the for-
ward and rear ends of said casing, a shaft sup-
ported partly within and partly without said
casing, a valveslidably arranged upon the in-
ner end of said shaft. and adapted to rotate
therewith, a set of steam and exhaust passages
extending through said valve, a similar set of
exhdaust and steam passages arranged at an
angle to and to the rear of the first-named set,

and mechanism intermediate the outer end of

the valve-shaft and piston-rod of the motor for
actuating said valve, substantially as specified.

4. Tn a steam-motor, the cylindrical valve-
casing having main steam and exhaust ports
therein communicating with the motor, aux-

T

s
with the forward end of said casing, auxiliary

a cylindrical valve arranged upon the inner
end of said shaft within said casing adapted to
move longitudinally thereon and rotate there-

| with, steam and exhaust passages arranged
parallel to each other and extending through

78

said valve, similar stedam and exhaust passages
arranged 1ii said valve to the rear of said first-

anism connected to and arranged intermediate

| the projecting end of the valve-shaft and the
piston-rod of the motor whereby to reverse

the valve at or near the completion of the

stroke of the motor-piston in each direction,

substantially as specified.

5. In a steam-motor, the cylindrical valve-
casing having main steam and exhaust ports

therein communicating with the motor, aux-

‘iliary steam and exhaust ports communicating

with the forward and rear ends of said casing,
a shaft supported partly within and partly
without said casing, a valve arranged upon

its inner end within the casing and provided -

with steam and exhaust passages adapted to
communicate with the main and auxiliary

steam and exhaust ports therein, an arm fixed

to the outer end of said shaft, a segmental slot
therein, an arm loosely carried by the outer
end of said shaft, a stud on said last-named
arm extending into the segmental slot in the

fixed arm, and a link having one end pivotally
connected to the lower end of the loose arm,
and its other end. pivotally connected to the

piston-rod of the motor whereby to actuate
the fixed arm, the shaft and valve mounted

‘thereon, at or near the end of the stroke of

the motor-piston in each direction, substan-
tially as specified. S
6. In a steam-motor, the cylindrical valve-
casing arranged at right angles to the motor-
cylinder and piston therein, main steam and
exhaust ports arranged midway of said casing

iliary steam and exhaust ports communicating 6 5

steam and exhaust ports communicating with
the rear end of said casing, a shaft supported
partly within and partly without said casing,

70

| named passages thereiii, and operating mech-

Sd

99

05

100

105

110

ends, main steam and exhaust portways in

line with the main steam and exhaust ports
and communicating with the motor, auxihary

steam and exhaust ports in the valve-casing

intermediate one main portway and the main
steam inlet and exhaust and communicating
with the forward end of said valve-casing, aux-
iliary steam and exhaust ports arranged inter-

mediate the other of said main portways and =~ _

1

-

_...-""

L

the main steam inlet and exhaust and commu-_126"

nicating with the rear end of said valve-casing,

a shaftarranged partly within and partiy with- -
out said valve-casing, splines at its inner and
outer ends, a cylindrical slide-valve arranged

upon the inner splined end of said shaft, steam -

125

and exhaust passagesarranged parallel to each -

other and extending through said valve, a sec-

ond steam and exhaust passage also extending'



2 ' 754,299

through said valve to the rear of and at an | the piston-rod of the motor, substantially as .
angle to the passages first named, a segmental specified. . '
- arm keyed to the outer splined end of the valve- Signed at the city of New York, in the county
shatt having a segmental slot therein, an arm | and State of New York, this28th day of March,

5 lc:-cl)selyl carried upon thed outer end of said | 1903, o
valve-shaft having a stud upon its rear sur-| | ' -
face extending into the slot 1n the keyed seg- LEONARD L. GRIFF:.[THb.
mental arm, and a link having one end pivot- | . Witnesses: |
ally connected to the outer end of the loose | - ConNraAD Avug, DIETERICH,

Io army and its other end vivotally conneeted to GUsTAVE DipreERICH.
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