
(No Model.) 3 sheets-Sheet 1. 
H. R. F.A.Y. 

ENGINE WALWE, 

No. 564,917. Patented July 28, 1896. 

M ŠEŠ f Niš 2 
2 USN 

% as AF 

5 17 

39 e 38 R 

Š 

5-1- 
WITNESSES: JNVENT OF . 

3eoye 6 v(2-Acade- BY w freawdy ey 
réz2 (72% & hotkusake 

ATTFNEY. 

  

  

  

    

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

    

  

  



(No Model.) 3 sheets-Sheet 2, 
H. R. FAY, 
ENGINE WALWE. 

No. 564,917, Patented July 28, 1896, 

OOC 
33 

N 

26 2N.Y., 26 

Fi-6. 
WITNESSES : INVENTOR. 
&oye -6 vOzAeaea f(, Kota cli 
Célé 7,24-, " s.t. % t 

AT TORNEY. 

  

    

  

  



(No Model.) 8 Sheets-Sheet 3. 
H. R. F.A.Y. 

ENGINE VALVE, 
No. 564,917. m Patented July 28, 1896. 

S55 s % Y Sá se 2 
N SNN NF 

2 4. 
N 

S. 
S. 

F-7- 
WITNESSES : A. INVENTOR. 

&oyee 26 MC-Aeae, BY lf Recovuct *ay 

ea? 764- 8%dyssey 

  

  



IO 

3O 

35 

UNITED STATES PATENT OFFICE. 
HENRY ROLAND FAY, OF BOSTON, MASSACHUSETTS. 

ENGINE-VALVE. 

SPECIFICATION forming part of Letters Patent No. 564,917, dated July 28, 1896. 
Application filed May 4, 1896, Serial No. 590,217, (No model.) 

To all, Luhon, it may concern: 
Beit known that I, HENRY ROLAND FAY, a 

citizen of the United States, residing at Bos 
ton, in the county of Suffolk and Common 
wealth of Massachusetts, have invented cer 
tain new and useful Improvements in Engine 
Valves, of which the following is a specifica 
tion. 
My invention relates to engine-valves for 

engines, pumps, and the like, and it is espe 
cially adapted for use upon locomotives. 

It has for its object the relieving of back 
pressure Within the cylinder of an engine par 
ticularly when, as in a locomotive, the back 
pressure is (usually) considerable, for the 
reason that the exhaust is used as a means of 
producing the necessary draft in the fire-box. 
The invention consists principally in a 

steam-engine cylinder provided with main 
and auxiliary exhaust-ports and a valve for 
directing the exhaust to the main port and 
for controlling the auxiliary exhaust-port 
without interference with the regular ex 
haust. 
In the scale drawings my inventionis shown 

as applied to an eighteen by twenty-two loco 
motive-cylinder, the valve of which is pro 
vided with an outside lap of seven-eighths of 
an inch, line and line inside, and in this con 
struction and arrangement of the cylinder and 
valve my device is designed to operate in the 
following manner: When steam admission 
takes place on the back end of the cylinder, 
the auxiliary exhaust opens from exhaust 
cavities to atmosphere through auxiliary ex 
haust-pipe, the admission-port on the front 
end of the cylinder operating as an exhaust 
port (the valve being line and line inside) 
having opened to an extent equal to the out 
side lap of the valve at the time the auxiliary 
exhaust commenced to open-that is to say, 
the outside lap of the valve being in this case 
seven-eighths of an inch, the front end ad 
mission-port operating as an exhaust-port will 
be opened seven-eighths of an inch at the time 
of the commencing of the opening of the aux 
iliary exhaust-port. On the front end of the 
cylinder, on the return stroke of the piston, 
the auxiliary exhaust closes when steam-ad 
mission cut-off takes place on the back end of 
the cylinder, at which time the admission-port 

on the front end of the cylinder operating as 
an exhaust-port is open seven-eighths of an 
inch and the valve is traveling in the direction 
of exhaust-closure. 
exhaust-port opens after the commencing of 
the regular or main exhaust and closes before 
the closing of the regular exhaust. 
When the auxiliary exhaust-port is in the 

shield or balance-plate, the width of the aux 
iliary-exhaust-portpacking-strip will be twice 
the outside lap of the valve plus the width 
of the auxiliary exhaust-port in shield, or 
seven-eighths of an inch times two equals one 
and three-fourths inches, plus one-half inch, 
equals two and one-fourth inches, which is 
the width of the auxiliary-exhaust-portvalve 
or strip. w 
The amount of exhaust-steam passing from 

the exhaust-cavities into the atmosphere may 
be made (if desired) variable at the pleasure 
of the engineer by the placing of a valve or 
cockin the auxiliary-exhaust-port pipe which 
is designed to be operated by the engineer. 

Figures 1, 2, 3, 4, 5, and 6 illustrate the 
adaptation of my invention to a locomotive 
cylinder provided with a balanced D-valve of 
the ERichardson type. Fig. 1 is a vertical cen 
tral sectional view of the upper half of a loco 
motive-cylinder. In this view the piston and 
valve are shown in their approximately cor 
rect relative position directly after the ad 
mission of steam, as indicated by an arrow, 
into the back end of the cylinder, the direc 
tion of travel of both piston and valve being 
indicated by means of arrows. The path of 
the exhaust from the front end of the cylin 
der into the exhaust-cavity of the valve and 
from thence, in two directions, into the regul 
lar exhaust port and cavity and into the aux 
iliary exhaust-port, is shown by means of ar 
rows. Fig. 2 is a fullplan of the valve. Fig. 
3 is an inverted plan of a portion of the shield 
or balance-plate, showing the extra exhaust 
port. Fig. 4 is a plan of the valve-seat on the 
cylinder. 
valve. Fig. 6 is a cross central sectional 
view of the cylinder shown in Fig. 1, the valve 
being placed in its central position upon the 
Valve-seat. 

Figs. 7, 8, 9, and 10 illustrate the applica 
tion of my device to a locomotive-cylinder 

Fig. 5 is an inverted plan of the 
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provided with a plain unbalanced D-valve. 
Fig. 7 is a vertical central sectional view of 
the upper half of a locomotive-cylinder. In 
this view the piston and valve are shown in 
their approximately correct relative position 
directly after the admission of steam, as in 
dicated by an arrow, into the back end of the 
cylinder, the direction of travel of both pis 
ton and valve being indicated by means of 
arrows. The path of the exhaust from the 
front end of the cylinder into the exhaust 
cavity of the valve and from thence, in two 
directions, into the regular exhaust port and 
cavity and into the auxiliary exhaust-port, is 
shown by means of arrows. Fig. 8 is a plan 
of the valve-seat on the cylinder, showing the 
construction of the auxiliary exhaust-portin 
valve-seat and cylinder. Fig. 9 is an inverted 
plan of the valve, and Fig. 10 is a cross-sec 
tional view of Fig. 7 on section-line A. B. 
The locomotive-cylinder is provided with 

the following, all of which are of ordinary 
construction and arrangement: back head 15, 
front head 16, piston 17, and piston-rod 18. 
The following is a description of my inven 

tion as applied to a locomotive-cylinder pro 
vided with a balanced valve, as illustrated 
by Figs. 1 to 6, inclusive: 
The cylinder 19 is provided with the follow 

ing, which are all of the ordinary construc 
tion and arrangement: back admission-port 
20, main or regular exhaust-port 21, front ad 
mission-port 22, valve-seat 23, and steam 
chest 24. The D-valve 25, of the Richardson 
open-top type, is provided with the usual bal 
ance-strips 26 and the valve-rod 27. The 
valve is provided with the usual amount of 
outside and inside lap and with the exhaust 
cavity 28, within which is the auxiliary-ex 
haust-port trough or bridge 29, which is an 
integral part of the valve, and it is designed 
to receive the auxiliary-exhaust-port valve or 
strip 30, which is kept in its position in con 
tact with the shield 31 by means of the Spring 32. 
The steam-chest cover 33 of the cylinder is 

provided with the shield or balance-plate 31 
and the auxiliary-exhaust-port pipe 34 and 
the auxiliary - exhaust - regulating cock 35. 
This cock is provided with a lever 36 and the 
rod 37 and it is designed to be operated by 
the engineer in a manner similar to the oper 
ating of the usual cylinder-cocks. The shield 
is provided with the auxiliary exhaust-port 38, 
through which the auxiliary exhaust may pass 
into the auxiliary exhaust-cavity 39, which 
is steam-tight as far as direct steam-pressure 
is concerned and then into the atmosphere, 
through the auxiliary-exhaust-port pipe 34, 
which is designed to be run outside or inside 
the Smoke-stack as a matter of convenience. 
The auxiliary-exhaust-port valve is provided 
with the shallow groove 40, which is designed 
to permit the escape of the water of steam 
condensation within the auxiliary-exhaust port pipe. 

The operation of my invention, referring 
particularly to Fig. 1, is as follows: When 
steam admission takes place into the back 
end of the cylinder, and when, as shown in 
the drawings, this admission of steam takes 
place before the piston has completed its 
stroke, in which case this admission is usually 
called preadmission of steam, then the aux 
iliary exhaust-port commences to open and 
at this point in the travel of the valve it will 
be observed that the front admission-port is 
nearly opened and is doing nearly its full-ca 
pacity duty in permitting the passage of the 
exhaust-steam from the front end of the cyl 
inder into the regular exhaust port and cav 
ity. When the back admission-port is about 
half open, then the auxiliary exhaust-port will 
be wide open, at which time the actual area 
of opening of the auxiliary exhaust-port will 
be about equal to the area of the regular ex 
haust-pipe tip as usually constructed at its 
top, thereby giving an exhaust efficiency of 
about double as compared with the common 
type of engines. The auxiliary exhaust-port 
will not close until steam-admission cut-off 
from the back end of the cylinder takes place. 
This valve operates in all particulars in a 
like manner for each end of the cylinder, or 
for the complete cycle of preadmission, ad 
mission, cut-off, exhaust-opening, and closure. 

It is obvious that if the exhaust-opening 
is doubled in area the back-pressure will be 
greatly lowered or reduced. 
One very important feature of my inven 

tion is that the auxiliary exhaust-port does 
not open until after the initial regular ex 
haust has substantially taken place. The re 
sult of this is that the initial regular exhaust, 
which is practically sufficient for draft pur 
poses, is not interfered with, while the back 
pressure, which in most locomotives under 
certain running conditions is extremely ex 
cessive, is greatly reduced. 
The following is a description of my device 

as applied to a locomotive-cylinder provided 
with a plain unbalanced (or balanced, if de 
sired) closed-top D-valve, as illustrated by 
Figs. 7 to 10, inclusive. 
The cylinder 41 is provided with the back 

admission-port 42, main or regular exhaust 
port 43, front admission-port 44, auxiliary 
exhaust-port 45, and valve-seat 46. The D 
valve 47 is provided with the same amount of 
outside and inside lap as valve 25, the valve 
rod 48, and the exhaust-cavity 49, within 
which is located, as an integral part of the 
valve, the auxiliary-exhaust-port valve 50, 
which is designed to operate the auxiliary 
exhaust-port. The auxiliary-exhaust-port 
valve 50 is strongly held to the valve 47 by 
means of the ribs 51 and 52. 
The auxiliary exhaust-port 45 is designed 

as shown in order that the exhaust-steam 
may be piped off to the atmosphere in a man 
ner similar to that shown in Figs. 1 to 6. 
The auxiliary-exhaust-port pipe, which is not 
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shown, connects with the auxiliary exhaust 
port at any convenient point and extends 
into the atmosphere. 
The operation of the device, referring par 

ticularly to Fig. 7, is as follows: When steam 
admission takes place into the back end of 
the cylinder through back admission-port 42, 
as indicated by an arrow, then the auxiliary 
exhaust-port 45 commences to open, and at 
this point in the travel of the valve it will be 
observed that the front admission-port 44 is 
nearly opened and is doing nearly its full 
capacity duty in permitting the passage of 
the exhaust from the front end of the cylin 
der into the exhaust-cavity 49 and the regu 
lar exhaust-port 43. When the back admis 
sion-port 42 is about half open, then the 
auxiliary exhaust-port 45 will be wide open, 
at which time the actual area of the full open 
ing of the auxiliary exhaust-port will be 
about equal to the area of the regular exhaust 
pipe tip, as commonly constructed, at its top, 
thereby giving a total exhaust efficiency of 
about double as compared with the common 
type of express passenger engines. The 
auxiliary exhaust-port will not close until 
steam-admission cut-off through the back ad 
mission-port 42 takes place. The valve oper 
ates in all respects the same for each end of 
the cylinder. 
One important feature of the device is that 

the auxiliary exhaust-port is not opened until 
that portion of the regular exhaust, which is 
requisite for draft purposes, has taken place. 
In order to be more explicit relative to the 

double exhaust efficiency previously men 
tioned, I make the following statement: The 
drawings are scale reproductions of an 
eighteen by twenty-two inch cylinder (as pre 
viously stated) of a standard express passen 
ger-engine of a Well-known type in use upon 
a well and favorably known railroad. This 
locomotive is provided with a double-tip ex 
haust, one tip for each cylinder. The inside 
diameter of each tip at the top is three inches, 
the area for regular exhaust purposes being 
therefore about seven square inches. The 
area of the auxiliary exhaust-port, as shown 
in the drawings, is about seven square inches, 
which, added to the seven-square-inch area. 
of the regular exhaust, gives a total port or 
outlet area for exhaust of about fourteen 
Square inches, which area is about double the 
area of the exhaust-tip, thereby giving an 
approximately double exhaust opening and 
efficiency. 

In locomotives having defective or deficient 
draft or steaming qualities, by the use of my 
invention a smaller tip could be used, there 
by acquiring draft and steaming qualities and 
at the same time reducing to quite an extent 
the back-pressure. 
The auxiliary-exhaust-port Valve may be 

provided with whatever outside lap may be 
thought desirable to best adapt my invention 
to any style of engine-cylinder, and this aux 
iliary exhaust-port may be contained within 

the regular exhaust-port whenever the regul 
lar exhaust-port is sufficiently widened, as 
shown in Figs. 7, 8, and 10, to receive the 
auxiliary exhaust-port without materially 
contracting the regular exhaust-port. 
My invention can be readily applied to al 

most any style of valve of the flat or piston, 
balanced or unbalanced type by making such 
adaptations as may be needful. 

It is obvious that a great many modifica 
tions of my invention will necessarily have 
to be made in order to make the best adapta 
tion to produce the results sought to be ob 
tained, as hereinbefore fully set forth. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. In a steam-engine the combination of a 

steam-cylinder provided with main and aux 
iliary exhaust-ports, and a valve for direct 
ing the exhaust to the main port and for Con 
trolling the auxiliary port without interfer 
ence with the regular exhaust. 

2. In a steam-engine, the combination of a 
steam-cylinder provided with main and all X 
iliary exhaust-ports, and a valve directing 
the exhaust-steam to the main exhaust and 
intermittently opening and closing the aux 
iliary exhaust-port while the main exhaust 
port is open. 

3. In a steam-engine, the combination of a 
steam-cylinder provided with main and aux 
iliary exhaust-ports, and a main valve for di 
recting the exhaust to the main exhaust-port 
said main valve carrying an auxiliary valve 
carried and operated by the main valve for 
controlling the auxiliary port without'inter 
ference with the regular exhaust. 

4. In a steam-engine, the combination of a 
steam-cylinder provided with main and aux 
iliary exhaust-ports, a valve for directing the 
exhaust to the main port and for controlling 
the auxiliary port without interference with 
the regular exhaust, and an auxiliary exhaust 
pipe connected with the auxiliary exhaust 
port. 

5. In a steam-engine, the combination of a 
steam-cylinder provided with main and aux 
iliary exhaust-ports, a valve for directing the 
exhaust to the main port and for controlling 
the auxiliary port without interference With 
the regular exhaust, and an auxiliary exhaust 
pipe connected with the exhaust-port, and 
provided with an auxiliary regulating-cock. 

6. In a steam-engine, the combination of a 
steam-cylinder, provided with a Valve-seat, 
and admission and main exhaust ports con 
necting said valve-seat with the interior of 
the cylinder, a steam-chest mounted on said 
cylinder and surrounding said valve-seat, the 
cover of said steam-chest being provided With 
a balance-plate having an auxiliary exhaust 
port and a slide-valve operating between said 
valve-seat and balance-plate for directing the 
exhaust to the main exhaust-port and for con 
trolling the auxiliary port without interfer 
ence With the regular exhaust. 

7. In a steam-engine, the combination of a 
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cylinder having main and auxiliary exhaust- name to this specification in the presence of 
ports, a valve for directing the exhaust to the two subscribing witnesses. - - - - 
main port and for controlling the auxiliary S. w port, an auxiliary exhaust pipe connected HENRY ROLAND FAY. 

5 with the auxiliary exhaust-port, and a regu- Witnesses: 
lating-cock for said auxiliary exhaust-pipe. E. FRANK WooDBURY, 
In testimony whereof I have signed my GEORGE L. DOLBEARE. 

  


