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UNITED STATES PATENT OFFICE. 
PETER BROTHERHOOD, OF NOTTING HILL ENGLAND. 

IMPROVEMENT IN TRIPLE-CYLNDER STEAM-ENGINES. 

Specification forming part of Letters Patent No. 196,070, dated October 16, 1877; application filed 
June 23, 1875. Patented in England, June 5, 1873, for fourteen years. 

To all whom it may concern: 
Beit known that I, PETER BROTHERHOOD, 

of No. 25 Ladbroke Gardens, Notting Hill, in 
the county of Middlesex, England, have in 
vented certain new and useful Improvements 
in Triple-Cylinder Steam-Engines, of which 
improvements the following is a specification, 
the same being patented in England June 5, 
1873, as No. 2,003. 
My invention relates, first, to an improved 

rotary valve, specially adapted to the triple 
cylinder engine described in the Letters Pat 
ent of the United States issued to me under. 
date of December 23, 1873; second, to certain 
modifications of my said engines, whereby the 
steam-passages may be more direct; third, to 
certain modifications of the connection be 
tween the pistons and connecting-rods of my 
said engine, whereby the length of the con 
necting-rod may be increased; and, fourth, to 
certain modifications of my said engine, where 
by the connecting-rods may be maintained un 
der compression when desired. 
The objects of my improvements are to re 

lieve the pressure upon the face of the valve 
to any extent, the fluid under pressure sur 
rounding the valve in this respect differing 
from the high-pressure valve described in my 
patent of December 23, 1873, in which the 
fluid under pressure is confined to the interior 
of the valve, and in which this pressure upon 
the face of the valve could be relieved only to 
a limited extent; also, to simplify the construc 
tion and increase the strength of the central 
chamber and the efficiency of the engine, while 
diminishing the weight, also, to increase the 
length of the connecting-rods without increas 
ing the distance of the cylinder from the crank 
shaft; and to so arrange the connection be 
tween the pistons and their respective con 
necting-rods that the surface to sustain wear 
shall be increased, while means for adjustment 
shall be provided, and all dependehce upon the 
position or character of the packing avoided; 
also, to maintain the connecting-rods under 
pressure, so as to dispense with the necessity 
of connecting these rods to the driving crank 
or eccentric, and perform the work by merely 
abutting them against the said crank or eccen 
tric, thereby diminishing the length of the 

... crank-pin; also, to confine the fluid under 
pressure to the cylinders, thereby diminishing 

the weight of metal that would be required to 
sustain this pressure in the central chamber, 
and avoid the liability to leak around the 
crank-shafts. M 

The subject-matter claimed will be hereinaf. 
ter specifically designated. 
In the accompanying drawings, which make 

part of this specification, Figure 1 represents 
a vertical transverse section of a triple-cylin 
der steam-engine, showing the application of 
my improved rotary valve thereto, and also 
showing the improved passage from the valve 
to the cylinder. Fig. 2 is a vertical longitudi 
nal section of the same engine. Fig. 3 repre 
sents, in longitudinal section, a modification 
of my improved valve to admit of reversing 
the engine. Fig. 4 represents the same valve 
in transverse section. Fig. 5 represents, in 
vertical longitudinal section, my triple-cylin 
der engine arranged as a pump, showing the 
application of my improvements for maintain 
ing the connecting-rods under pressure. Fig. 
6 represents a vertical transverse section of 
the same, showing the application of my im 
proved rotary valve adapted to the use of Wal 
ter, and also showing the improved passage 
from the valve to the cylinder. 
For the purposes of this specification it is 

deemed necessary only to refer to my aforesaid 
patent of December 23, 1873, for the details of 
construction of my triple-cylinder engine. The 
following description, therefore, is confined to 
those parts involved in the improvements here 
in claimed. 
The rotary valve adapted to the Work to be 

performed is represented in Figs. 1, 3, 4, and 
6, and is hemispherically formed, having a cen 
tral and a circumferential inlet and outlet pas 
sage, as shown at K and k. These extend 
through the valve to its face, so as to communi 
cate successively with the triple-cylinder pas 
sages at a*a*. (See Fig. 4.) The upper or outer 
end of this valve is cylindrical, to receive the 
packing, as shown at k, Figs.1 and 6. It is in 
closed within a cover, L, which has nozzles M 
and L' for the admission or escape of fluid, as 
the connecting-rods are intended to be in ten 
sion or under compression, the flow in one case 
being the reverse of that in the other. The 
cylindrical end of the valve enters a short dis 
tance within the cover, at which point it is 
suitably packed according as it is to be used 

  



2 196,070 

with steam or water. Fig. 1 represents the ar 
rangement for steam; Fig. 6 for water. The 
difference in area between this cylindrical part 
of the valve and the circular valve-face will 
represent the portion of the valve exposed to 
the inward pressure of the fluid. It is evident 
these might be made equal, so that the sur 
rounding fluid could exert no pressure upon 
the valve-face. 
balanced to any admissible extent. 
est fluid-pressure, whether the connecting-rods 
are in tension or under compression, must in . 
all cases be upon the exterior of the valve, so 
that the conditions in either case will be the 
same, and for this reason several applications 
and adaptations which I contemplate in this 
feature of my invention are shown in the 
drawings. 
As shown in Figs. 1 and 6, the central cham 

ber B, in which i.e. crank rotates, is formed 
by a cylindrical casting, closed at one end by 
a head cast with this cylinder. In this lhead 
are the passages leading to the ends of the 
cylinders, in which the pistons operate, and 
the outer surface of this head forms the valve 
seat in which the said passages terminate. 

It will be observed that, by this construc 
tion, the passages in the central clhamber 
cover and in the cylinders are in the same plane, 
and have a single bend, which leads to the 
cylinder, and another to the valve-seat, in this 
respect differing from my above-mentioned 
former patent, in which there are two bends 
between the valve and the cylinder-passage, 
and two in the cylinder-passage itself. Through 
the center of this head a shaft, N, rotates, op 
erated from the crank-lpin E by means of a pin 
projecting into the crank O on the shaft N. 
The other end of this shaft is provided with a 
square projection, which fits into a correspond 
ing recess in the rotating valve, so that the 
revolutions of the crank-slhaft IF and of the 
valve will be coincident, and the operation 
will be the same as that described in my above 
mentioned former patent. It will be observed, 
however, that by forming the passages in the 
head whiclh closes one end of the celntral 
chamber these passages can be made not only 
less tortuous, but also shorter, which accom 
plishes the second object of my invention. 
To increase the length of the connecting 

rods in my aforesaid engine, I provide the 
pistons C C C with a central boss, p p, in 
the closed head of same, to receive a circu 
lar block or socket-piece, q, provided with 
a flange, s', through which the thrust of the 
piston is transmitted to the outer or socketed 
end of the connecting-rod, while the pin r 
merely retains the parts in position in case 
the engine sluould be turned by hand without 
the admission of stealm. To maintain the 
socket-piece in position with the piston, and 
to prevent the escape of steam through the 
joint between the boss p p and the socket 
piece q, I provide a ring, 8 s, which fits accu 
rately upon the outer surface of the boss and 
a corresponding surface upon the socket-piece, 

The valve could, therefore, be, 
The high 

and is secured to the socket-piece by screw 
bolts t t. By this arrangement the wear upon 
the pin at the point of connection between 
the connecting-rod and piston is transferred 
to the circular end of the connecting-rod, 
whereby the surface to sustain this wear is 
largely increased; but, should detrimental 
wear occur under these circumstances, it may 
be taken up by packing-pieces between the 
boss and the flanges above described. More 
over, the pin-connection between the piston 
and its connecting-rod being thus wholly con 
fined to the central boss above described, the 
character and position of the steam-packing 
will not be affected by the pin - connection 
shown in my above-mentioned former patent. 
To maintain the connecting - rods under 

compression, I provide upon the outer end 
of each piston C C C° a compression-plunger, 
c cc, which projects from its piston through 
the cover of the cylinder into a chamber on 
the back of each cylinder - cover. Between 
this chamber and the cylinder I provide suita 
ble packing to prevent the fluid from entering 
the cylinder from the chamber. 

In the present case an ordinary cup-leather 
is employed. Each chamber is of sufficient 
diameter to permit its plunger to play back 
and forth freely, and a communication is es 
tablished between each chamber and the in 
terior of the valve-cover L by means of the 
pipesel ele, so that the fluid-pressure sur 
rounding the rotary valve will be also exerted 
upon the ends of the compression-plungers c 
cc. The area of these plungers must be so 
proportioned to the pressure in the interior of 
the valve-cover as to enable this pressure to 
overcome the friction or other resistance to 
the movement of the piston toward the center 
of the crank-shaft. This will not only avoid 
all shocks and jars incident to lost motion, 
which must occur when the connecting-rods 
are alternately subjected to compression and 
tensile strains, but it will also confine the 
fluid under pressure to the cylinders and their 
passages alone, in this respect differing from 
my above-mentioned former patent, where the 
connecting-rods were under tension, and both 
the central chamber and cylinders were sub 
jected to pressure. r 

It is obvious that with high pressures the 
arrangement herein described will materially 
diminish the strains upon the central cham 
ber and the liability to leak around the crank 
shaft. 

Having thus described the nature and ob 
jects of my invention, what I claim therein as 
new is 

1. The combination of three'cylinders, the 
rotary valve having a central and a circum 
ferential opening and inlet and outlet pas 
sages, the triple-cylinder passages communi 
cating with said valve-passages, the central 
chamber from which the cylinders radiate and 
which has a closed head, the passages in said 
head, the valve-driving shaft passing through 
this head, and the valve-inclosing cover, in 
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which the end of the valve is mounted, these before set forth, of the cylinder, the piston, the 
members being constructed and operating con- compression-plunger, and the fluid-supplypipe 
jointly, substantially as hereinbefore set forth. connected with the plunger-chamber. . 

2. The combination of the piston, provided 4. The combination of the rotary valve, 
With a central opening and a boss surrounding the cylinders, their pistons, the compression 
said opening, the flanged socket-piece, the ring plunger chambers, and the supplypipes lead 
fitting upon the outer or top surface of the jing from the valve-chamber to the plunger 
boss and a corresponding surface of the sock- chambers, these members being constructed 
et-piece, and the connecting-rod pivoted to and operating substantially as hereinbefore set 
the socket-piece, these members being con- forth. 
structed and operating, substantially as here- In testimony whereof I have hereunto sub 
inbefore set forth, to transfer strain from scribed my name. 
pivot to the end of the connecting-rod and ... a 
compensate wear between the rod and socket- PETER BROTHERHOOD, 
piece by the insertion of packing between the In presence of - 
boss and flange of the socket-piece. . GEORGE MEssENGER, 

3. The combination, substantially as herein- GEORGE. H. FERRY. 

  


