2 Sheets—Sheet 1.

G. F. BLAKE.
STEAM PUMP,

No. 108,664, Patented Oct. 25, 1870. X

Irnverelor.

| Geo. I [ lote

HiZresses.




G. F. BLAKE.
STEAM PUMP.

No. 108,5b64. | Patented Oct. 25, 1870.

9 Sheets—Sheet 2.

]2:9'.]0 Z\E . o N
IS |
Jmesiziai=ny
A

Q\\\\!‘\g j§ i\ dg%il\\\\\:\"\‘\\é
m\\\m\\?.

X

Y
N

e

~

o Feg.77.
A |
g . / ’ g B
é Z %
/'7‘ N
,___.__f'____
|
A
LN B
| Leg 73
‘ W

Trnvernlor.

Goo. F Ftope,
ACSBs cnctliny: 1y A
Ao . Ghia? F /m@ |

HZlresses.

THE NORRIS PETERS CO., PHOTG-LITHO.. WASHINGTON, D, €.



-~

Wnited States

Patent Office.

GEORGE F. BLAKE, OF BOSTON, MASSACHUSETTS.

- Letters Patent No. 108,554, dated October 25, 1870 ; antedated October 20, 1870.

IMPROVEMENT IN STEAM-PUMPS.

The Schedule referred to in these Letters Patent and malking part of the same.
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To all whom it maey concern .

Be it known that I, GEORGE K. BLAKE, of Bos-
ton, in the county of Suffolk and State of Massachu-
setts, have invented certain new and useful Improve-
ments in Steam-Puamps; and I do hereby declare the
following to be a full and correct deseription of the
same, reference being bhad to the accompanying
drawings, in which— . ‘

Tigure 1 is a perspective view of my improved
pump complete. .

Figure 2 is a side view of the steam-cylinder and

adjacent parts, with the plate whicl eovers the steam- .

chest removed.

Tigure 3 is a transverse vertical section on the line
x x of fig. 2.

Tigures 4, 5, and 6, are, respectively, top, side, and
bottom views of the slide-valve. o

Tigures 7 and 8 are views of the two halves of the
tappet-arm in different positions.

Ttigure 9 is a transverse vertieal section on line y y
of fig. 2.

TFigure 10 is a vertical longitudinal central section
looking toward the exhaust side of the pump.

Figure 11 is a vertical longitudinal eentral section
looking toward the inlet side of the pump.

Figare 12 is a transverse scction of the hollow
plunger. o ’

Tigure 13 is u longitudinal section of the sane;
and .

Pigures 14 and 15 are views illustrating the con-
struction of the tappet-nuts and the mode of their at-
tachiment to the tappet-red.

The same letter indicates the same part wherever

it ocenrs. _

The nature of this invention consists in improve-
ments in the steam-pump, having for their object and
result—

Tirst, to seeure, by a double method of ¢xhiaust, a
very rapid disehatge of the steam after doing its work,
thereby preventing the pounding. of the eylinder-
lieads, so apt .to ocear when running at high speed,
and alse relieving the” steam-cylinder from back
pressure. '

Second, to prevent leakage between the ports and
diminish. the wear of the working parts. »

Third, to improve the construction and attachment
of the tappet-arm, and of the parts connected there-
witly, all as hercinafter more particulatly set forth.

To enable others skilled in the art to make -and

use my improved steam-piump I will proceed to de-
scribe its construction and operation, referring to the |

accompanying drawings by the figures and letters of
reference marked thereon. .

The general form and arrangement of the pump is
clearly shown i fig. 1, which represents the inlet
side.

O marks the steam-eylinder, which is of usual form,
and is east in one piece with the plunger-cylinder C
which surmounts it, all the ports and passages be-
tiween them being embraced in tire same casting.

This method of construction obviates the necessity
of joints, and, therefore, prevents leakage of steam
between the ports. o :

. D is a plate or bounet, which eovers the steam-
chest M, and is attached thereto by the bolts or
screws s )

"Phe inlet-pipe T connects the steam-chest with the-
boilex. . .

Ou removing the plate D we lay open the steam-
chest M, in which slides the slide-valve 'V, the details
of the form of which are shown clearly in figs. 4, 5,
and 6. : -

This valve is introduced into or removed from the
steam-chest by taking off plate D without disturbing
any other part. - The steam enters under the middle
of the valve, and passes into the st2am-chest around
it.

“ Phis valve is attached to the tappet-rod R, by its
head », which enters a recess in the face of the valve.

It has twe cups, ¥ £, which serve to connect ports
in the ordinary way. ‘

The 1ibs #1 72, on the back of the valve, confine it
to its seat, and the rod +* limits its rearward motion.
The function of this valve is to contrel: the course of
the steam in its supply to the stéam and plunger-cyl-
inders, as hercinafter described.

The removal of the valve V discloses the valve-
seat V7, fig. 2, with its eight ports e b ¢ de fgh,of
which @ and T lead, respectively, to the rear and front
ends of the plunger-cylinder O and be de f g lead,
respectively, to the ports in the plunger-cylinder,
marked, in figs: 10.and 11, ¥ ¢ @°¢ f' g’

The ports I’ and ¢’ communicate with the openings
i and k, leading to the exbaust-chamber L, on the
opposite side of the cylinder to the plate D.

d d and ¢ ¢ are the inlet-ports;. b b"and g g are
exhaust-ports; and £ f and ¢ ¢ are ports leading -to
the passages j m, which conduct steam to either end
of the stean-cylinder. '

In the cylinder C is a hollow plunger-valve, H,
which is. driven by steam,; as hereinafter described,
and regulates the supply and exhaust of the steam-
eylinder C; by means of the six ports on its seat, b" ¢

| & ¢ f ¢, which correspoud with the six ports on

valve-seat 'V, marked b ¢ d ¢ fg. The form of this

‘plunger is elearly shown in figs. 16,12, and 13. It is

hollow from end to end, as shown.in the last-named
figure, and las two openings in the lower portion,
which serve to earry steam fron: pert to port.

Two spring rings W W, serve as packing to keep
the plunger in its scaf, and to prevent leakage be-
tween the ports.
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These spring rings ave. less than the:whole circum-
ference of the planger, by the width of the lower
openings, and they are set ont or drawn in by means
of the curved arm Y, regulated Ly the-sct-sérew w.
‘Pheir length being suelr as not to encroaclh: upon: the
lower openings in the plunger, they allow the plunger
to pass over: the ports without injury to them or to
the spring rings.

The planger-eylinder €, as before observed, is cast
in one piece with the steam-eylinder.

T'he plunger H has a reciprocating motion in: this
cylinder, being driven by steam admitted through
passage-ways o' and 2Y figs, 2-and 10. '

The openings of these ways on tlie inside of the
eylinder-heads, are covered by spring valves ¥, (see
fig. 10,) which open inward.

Short passages «® and 2 connect the interior-of
near its cuds, with the passages &'« as showi. The
object of this arrangement is 4o form a steam-cushion,
for the ends of the cylinder, alter passing the ypper
orifices of passages @* b2 . .

The plunger 1L is driven by the stéam alternately
tuken and exhausted by eylinder ¢ through the pas-
sages I a!y leading respectively-to ports « and kb, un-
der the valve V, fig. 2. Those ports conneet. alter-
nately with the exhaunst-ports b and ¢.

Plunger I is kept trony turning on its longitadinal
axis by . guide-rod; w, fig. 10, passing through the
upper eylinder-head, into-a hole, 2, in the plunger,
(see figs. 10,12, and 13.)

The steain-eylinder € is conneeted with the supply
and exhaust-ports by {he passages j and i, in the
usnal manner. o

The: steam-piston J is of usuinl form, and' s con-
neeted to the pamp-piston K, by the piston-rod . -

Lo this rod the tappet-arm D is attached, which
operates the tappet-vod R, frout which the slide-valve
reeeives its motion.

The tappet - arm & waile in halves, as shown in
figs. 7 and . &, united  together Dby serews  passed
through the holes p p. o .

Grooves ¢, in the upper end of these halves, re-
eeive and elamp the tappet-rod R.” The piston-rod is
also held i the sane way by a pair of semicirenlar
grooves in the lower end of the arm. '

A set-serew, N, passes through the tappet-arin into
i reeess cub in the piston-rod o receive it, and hold
the arm in a tixed positicit. v

The upper end-of tappet-arm -1 operates the tap-
pet-rod by striking alternately two adjustable nuts or
humpers, attached to the rod by set-serews s, These
nuts are scen in enlarged view in figs. 14 and 15,
which jltustrate theiv construction and mode of at-
tachment to the tappet-rod R. .

Fach vub has @ eup on that side on which. it re-
ceives the blow of the tappet-arm, o:.d in that cap is
placed a ring of leather, ¢, to break the shock of the
blow. Tlrese rings, being supported by the sides of the
eup, are not so rapidly pounded out and destroyed.

The set-serews s enable the nuts to be adjusted to
any desired position on the tappef-rod.

The pump s supported on the feet ¥, and the
steam and pump-evlinders are united by the trough A,

Anailcup, O, provides for (he hibrication of tlie
plunger. _

CThe exbaust-chamber 1o is covered by a plate, U,
and ix comneeted with the open aiv by the exhaust-
pipe 1,

“valve at'that end closes, and-the exhaust takes

“the pounding of -the plunger.
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Operation.

The operation is as-follows - :

Steant being admitted through inlet-pipe L into the
steam-chest, operates the plunger-valve H, by heing
alternately admitted thronglt ports: & k to the pas-
sages a' Iy through which also the exhaust from the

ccylinder C™alternately takes place, the ports a & be-

ing alternately connected: by valve V with the ex-
haust-ports b g. ' '

In' passing into the cylinder C, the steam opens
the spring valve ¢, which covers the ports:at the up-
per ends of the passages @' h'. As the’plunger H
approaclies either end of the cylinder C', tlie spring

place
through oné of the brangh passages «* h2. -

When theplunger has approached so near the cyl-
inder-head  as to'cover:either of :the "ports a® %2 the
space between the-covered port and the cylinder-head
remaius full of steam, affording a cushion: to prevent

'T'he arrangement of the ports in the top valve-seat
is such that & double exhaust from the steam-eylin-

-der-is afforded, when ‘the plunger is at either end of

its. stroke. : .

In fig. 10 the plunger H is represerited as midway
in its:stroke.: : If it averé moved toward the rear end
of the eylinder far enough to uncover ports ¢ and S,
the steam-cylinder would then take steam through
portsid” ¢, and exhaust through ports £ ¢/, but the
exhaust steamn would nob ouly escape through passage
k into the exhaust-chantber, but passing through the
liollow plunger H, would: tlow through port ¥ and
passage ¢ into-the exhanst-chamber. 1If, on the cop-
travy, the plunger wers moved toward the forward
end of the eylinder € far enough to uncover ports ¢
and /f*, the steam-cylinder would take steam: through
¢ and fy and exhaust threngh ¢ and, 7, and also
through ¢ and passage &, the steam- passing through
the plunger fromn " to g, - T

The advantage of this arrangewent is the rapid dis-
charge of steam after it has performed its work, there-
by avoiding the pounding of the eylinder-heads when
running at high speed, and also any back pressure in
the steam-cylinder., . )

Having thus fully described my invention,

-What I elaim, and desire to secare by Letters Pat-
cnt, i§— . : .

1. The deseribed arrangement of ports, in combina-
tion with = hollow valve or plunger, by which exhaust
steam can be discharged, by the eperation of one
valve, from two ports at the same time, as set forth.
« 2. The hollow plunger-valve, censtructed- as set
fortl. ‘ i ‘

3.. The spring packing-ring w, constructed and ar-

ranged as described.

4. The tappet-arm T, constructed in.halves, and

~arranged as deseribed. -

3. The recess orcupin the tappet-nuts, constructed
and arranged as set forth, .

The above specification of my:said invention signed
and witnessed at Boston, this 8th day of Mareh, A. D,
1869. . ;

GEO. ¥, BLAKE.

Witnesses: : - s
- B. E. PEERY,

D, G. TrROMPSON.




