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olnited 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 malring part of the same. 
---------4-----.. 

To all achon it may concer..." 
Be it known that I, GEORGE F. BLAKE, of Bos 

ton, in the county of Suffolk and State of Massachu 
setts, have invented certain new and useful Improve 
ments in Steam-Pumps; and I do hereby declare the 
following to be a full and correct description of the 
same, reference being had to the accompanying 
drawings, in which- . 

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

chest removed. 
Figure 3 is a transverse vertical section on the line 

a: a of fig. 2. 
Figures 4, 5, and 6, are, I'espectively, top, side, and 

bottom views of the slide-valve. - 
Figures 7 and 8 are views of thc two halves of the 

tappet-arm in different positions. 
Figure 9 is a transverse vertical section on line by y 

of fig. 2. 
Figure 10 is a vertical longitudinal central section 

looking toward the exhaust side of the pump. 
Figure 11 is a vertical longitudinal central section 

looking toward the inlet side of the pump. 
Figure 12 is a transverse section of the hollow 

plunger. 
Figure is is a longitudinal section of the 

and 
Figures 14 and 15 are views illustrating the con 

struction of the tappet-nuts and the node of their at 
tacllment to the tappet-l'od. 
The same letter indicates the same part wherever 

it occul's. 
The nature of this invention consists in in prove 

inents in the steam-pump, having for their object and 
result- . 

First, to secure, by a double method of exhaust, a 
very rapid discharge of the steam after doing its work, 
thereby preventing the pounding of the cylinder 
heads, so apt to occur when running at high speed, 
and also 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 attaclment 
of the tappet-arm, and of the parts connected there 
with, all as hereinafter more particularly set forth, 
To enable others skilled in the art to make and 

same; 

use my improved steam-pump 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 in fig. 1, which represents the inlet 
side. 

Figure 2 is a side view of the stcani-cylinder and 
adjacent parts, with the plate which covers the steam 

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

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

l) is a plate or bonnet, which covers the steam 
chest M, and is attached thereto by the bolts or 
Screws s. 
The inlet-pipe I connects the steam-chest with the 

boiler. 
On 1emoving 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 staam-chest around 
it. 

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

It has two cups, by c, which serve to connect ports 
in the ordinary way. 
The ribs r , 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 control, the course of 
the steam in its supply to the steam and plunger-cyl 
inders, as hereinafter described. 
The removal of the valve V discloses the valve 

seat V, fig. 2, with its eight ports (, b c de fgh, of 
which a, and l, lead, respectively, to the rear and front 
ends of the plunger-cylinder C, and b c de fig lead, 
respectively, to the ports in the plunger cylinder, 
marked, in figs. 10 and 11, b c d'd fif'. 
The ports land g communicate with the openings 

i and k, leading to the exhaust-chamber L, on the 
opposite side of the cylinder to the plate D. 

did and c e are the inlet-ports; b band g g are 
exhaust-ports; and if f' and c care ports leading to 
the passages j m, which conduct steam to either end 
of the steam-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 
cylinder C, by means of the six ports on its seat, b' c' 
d e f" g, which correspond with the six ports on 
valve-seat V, marked b c de fg. The form of this 
plunger is clearly shown in figs, 10, 12, and 13. It is 
hollow from end to end, as shown in the last-named 
figure, and has two openings it the lower portion, 
which serve to carry steam from port to port. 
Two spring rings WW, serve as packing to keep 

tle plunger in its scat, and to prevent leakage be 
tween the ports, 



These spring rings are less than the whole circum 
ference of the plunger, by the width of the lower 
openings, and they are set out or drawn in by means 
of the curved arm Y, regulated by the set-screw . 
'llheir length being such as not to encroach upon the 
lower openings in the plunger, they allow the plunger 
to pass over the ports without injury to then or to 
the spring rings. 
The plunger-cylinder C, as before observed, is cast 

in one piece with the steam-cylinder. 
The plunger H has a reciprocating notion in this 

cylinder, being driven by steam admitted through 
passage-ways (t' and l', figs. 2 and 10. . 
The openings of these ways on the inside of the 

cylinder-heads, are covered by spring valves '', (see 
fig. 10,) which open inward. 

Short passages (t' and l’ connect, the interior of C, 
near its cuds, with the passages l'ot, as shown. The 
olject of this arrangement is to form a steam-cushion. 
for the ends of the cylinder, after passing the upper 
orifices of passages (th. . . . . 
The plunger II is driven by the steam alternately 

i:aken and exhausted by cylinder C, through the pas 
sages li?t, leading respectively-to ports (and l, un 
tler the valve V, fig. 2. Those ports connect, alter 
nately with the exhaust-ports l and ty. 

lunger II is kept from turning on its longitudinal 
axis by a guide-rod, it', fig, 10, passing through the 
upper cylinder-head, into a hole, , it the plunger, 
(see figs... 10, 12, and 13.) 

Tlic stealiu-cylinde' () is connected with the supply 
and cxhaust-ports by the passages j and na, in the 
tisual malulner. - 

The steam-pistol J is of usual furi, and is con 
nected to the pump-piston K, by the piston-rod P. 
To this l'od the tappet-arm T is attached, which 

operates the tappet-rod R, front which the slide-valve 
'eceives its notion. 
The tappet-aria is in:tile in halves, as slown in 

figs. 7 and 8, united together by screws passed 
through the holes p p. . . 
(rooves 1, in the upper end of these halves, re 

ceive and claim the tappet-rud R. The piston-rod is 
also hell iu the same way by a pair of semicircular 
grooves in the lower end of the arul. 
A set-screw, S, passes through the tappet-arin into 

it recess cut in the piston-rod I to receive it, and hold 
the artin in a fixed positicin. . . . 

Tlic upper end of tappet-alia T opulates the tap 
pet-l'Od by striking alteriately two adjustable nuts or 
lumpel's, attached to the 'pd by set-screws S. These 
1uts are see in enlarged view in ?igs. 14 and 15, 
wltich illustrate their construction at node if at 
tachment to the tappet-rod R. - 

Each utt has a cup on that side oth which it 1'e- 
(eives the blow of the tappet-arm, a.d. in that cup is 
placed a ring of leather, c, to break the shock of the 
blow. These rings, being supported by the sides of the 
('ll), a l't' inot. So rapidly polluded out and destroyed. 
The set-screws N enable the nuts to be adjustel to 

any desired position on the tappet-irol. 
Th(; pin) is suppoltel oil the let I, all the 

steam aid up-cylindel's are united by the trough .\. 
All oil-clip, (), rovides for the lubrication of the 

plunger. - 

The exhaust-chainlyer I. is covered by a plate, U, 
lit is 'innected with the open air by the exhaust 
in E, 

108,554 

Operation. 
The operation is as follows: 
Steam being admitted through inlet-pipe I into the 

steam-chest, operates the plunger-valve H, by being 
alternately admitted through ports at h to the pas 
sages a l', through which also the exhaust from the cylinder Calternately takes place, the ports a h be 
ing alternately connected by valve W with the ex 
lhaust-ports bg. 

In passing into the cylinder C, the steam opens 
the spring valve ", which covers the ports at the up 
per ends of the passages a l'. As the plunger H 
approaches either end of the cylinder C, the spring 
valve at that end closes, and tlie exhaust takes place 
through oue of the braneh passages (th'. 
When the plunger lhas.approached so near the cyl 

inder-head as to cover either of the ports ath, the 
space between the covered port and the cylinder-head 
1'emains full of steam, afording a cushion to prevent 
the pounding of the plunger. . . 
The arrangement of the ports in the top valve-seat 

is such that a double exhaust from the steam-cylin 
der is afforded, when the plunger is at either end of 
its stroke. 

in fig. 10tle plunger H is represented as midway 
in its stroke. If it were moved toward the rear end 
of the cylinder far enough to uncover ports c and f', 
the steam-cylinder wold then take steam through 
ports die, and exhaust, through ports fg, but the 
exhaust steam would not only escape through passage 
l, into the exhaust-chaniber, but passing through the 
hollow plunger H, would flow through port band 
passage i into the exhaust-chamber. If, on the con 
trary, the plunger were moved toward the forward 
end of the cylinder C" far enough to uncover ports c' 
and f", the steam-cylinter would take steam through 
e and f', and exhaust through t and l, and also 
through g and passage k, the steam passing through 
the plunger from b to g. 
The advantage of this arrangement is the rapid dis 

charge of steam after it las performed its work, there 
by avoiding the pounding of the cylinder-heads when 
running at high speed, and also any back pressure in 
the steam-cylinder. - 

Having thus fully described my inventiola, 
What I claim, and desire to secure by Letters Pat 

(l)t, is 
1. The described arrangement of ports, in combina 

tion with a lhollow valve or plunger, by whiclh exhaust 
steam can be discharged, by the operation of one 
valve, from two ports at the same time, as set forth. 

2. The hollow plunger-valve, constructed as set 
fortli. 

A. Y. 3. The spring packing-ring at', constructed and ar 
ranged as described. 

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

5. The recess or cup in the tappet-nuts, constructetl 
and arranged as set forth. . 
The above specification of my said invention signed 

and witnessed at Boston, this 8th day of March, A.l.). . . 
S69), - 

GEO. F. BLAKE. 
Witnesses: . . 

B. E. PERRY, 
D. G. THOMPSON. 

  


