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UNITED STATES PATENT OFFICE. 
FRANCIS O. WHEALON, OF ST. PAUL, MINNESOTA, ASSIGNOR TO 

INTERNATIONAL RAILWAY DEVICE COMPANY, A UORPORA 
TION OF MINNESOTA. 

LOCOMOTIVE 

No. 819,828. Specification of Letters Patent. Patented May 8, 1906. 
Application filed October 31, 1904. Serial No, 230,666. 

To all athlon, it may concern. 
Be it known that I, FRANCIs O. WHEALON, 

a citizen of the United States, residing at St. 
Paul, in the county of Ramsey and State of 
Minnesota, have invented a new and useful 
Locomotive, of which the following is a speci 
fication. 
My invention relates to improvements in 

locomotives, and has for its object to provide 
means for regulating the draft in the chimney, 
preventing the cylinders from cooling when 
the engine is drifting, and saving lubricating 
oil in the cylinders and valves. 

This invention is an improvement on the 
mechanisms described in my Letters Patent 
No. 741,859, dated October 20, 1903, for lo 
comotive - exhaust mechanism, and No. 
789,111, dated May 2, 1905, for locomotives. 
The present invention is particularly, 

though not exclusively, adapted for use with 
compound locomotives, and among the ad 
vantages attained over the prior art are sim 
plicity of construction and effectiveness in 
USe. 

In the accompanying drawings, forming 
part of this specification, Figure 1 is an eleva 
tion taken on the low-pressure-cylinder side 
of the locomotive. Fig. 2 is another eleva 
tion taken on the high-pressure-cylinder side 
of the locomotive. Fig. 3 is a detail end view 
of Fig. 1. Fig. 4 is a diagrammatic view of 
part of my invention. Fig. 5 is a longitudi 
nal section of one of the cylinders and its 
steam-valve, showing my invention connect 
ed therewith; and Fig. 6 is a longitudinal sec 
tion of the valve controlling the auxiliary 
passage-way leading from the high-pressure 
cylinder. 
In the drawings, A represents a compound 

locomotive of ordinary construction; B, its 
Smoke-stack or chimney; C, the high-pres 
sure cylinder; D, the low-pressure cylinder, 
and Ethe exhaust-nozzle in the smoke-cham 
ber 2, with which the cylinders connect in the 
ordinary manner. An auxiliary exhaust 
passage-way F, leading to a point outside of 
the smoke-chamber, is adapted to conduct 
the exhaust and all leaky steam, which ob 
structs the operator's view, to the top of the 
stack. This auxiliary passage-way has two 
pipes 3 and 4, which lead from the exhaust 
outlet 5, Fig. 5, of each cylinder and merge 

into a trunk-pipe 6 beside the stack. Con 
nected with the live-steam passage-ways 7, 
as shown in Fig. 5, in the cylinder-valves G. 
and H are branch passage-ways 8 and 9, 
which respectively connect with the pipes 3 
and 4. These branches have suction or back 
pressure valves 10 and 11, closing the same 
when live steam enters the cylinder-valves C 
and D. The cylinder-valves are of cylin 
drical form, though it is obvious that any 
other form of valve or steam-chest may be 
used without departing from the spirit of this 
invention. The branch passage - ways are 
connected with the auxiliary passage - Ways 
to conduct all leaky or waste steam away and 
prevent obstructing the operator's view. In 
effect, each branch passage-way connects the 
two ends of each cylinder and the steam 
ports 12, for when the engine is drifting and 
the suction-valves are open the dead steam 
or hot air in the cylinders passes back and 
forth through said ports of the cylinders and 
the branches and lower ends of the auxiliary 
exhaust-pipes. The valves 10 and 11 may 
be of any suitable form desired (such as suc 
tion or back-pressure) to accomplish the re 
sults desired. They may be automatic to 
prevent compression in the cylinder, and the 
branch passage-way may effect an outlet 
through variable exhaust mechanism for 
steam relieved or escaping from any form of 
valve without departing from the spirit of 
this invention. 
each of the auxiliary passage-ways 3 and 4. 
On the high-pressure-cylinder side this valve 
I is preferably operated by steam, and on 
the low-pressure side the valve J is mechan 
ically operated. The valve I (shown in 
Fig. 6) consists of a cylinder 13, with which 
the pipe 4 is connected through ports 14 in 
its sides. A piston-valve 15 moves through 
the cylinder 13 to open and close the ports 14 
by means of the piston 16, which is connected 
with the piston-valve by means of the rod 17. 
On one end of the valve is an expansion 
spring 18, as shown. A cap 19, having a 
pocket 20 to receive one end of the spring, is 
threaded at 21 into the end of the cylinder 
13. The piston end of the cylinder 13 is pref 
erably connected, by means of the pipe 22, 
with the live-steam-conducting pipe 23, lead 
ing from the boiler, which is part of the sys 
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tem of operating mechanism (of Ordinary 
construction) of the locomotive, to admit 
steam from the boiler into the combined ex 
haust and intercepting valve K and change 
the cylinders into simple or compound con 
nection. A hand-valve 24 is connected with 
the pipe 23 in the cab of the locomotive and 
operated by turning the handle 25. When 
the hand-valve is opened, steam enters the 
valve I and causes it to open the auxiliary pas 
sage-way 4. The combined exhaust and in 
tercepting valve simultaneously disconnects 
the cylinders to operate simple, and the ex 
haust from the high-pressure cylinder passes 
through the exhaust-nozzle E and the auxil 
iary outlet to reduce the draft in the Smoke 
chamber. 
The Valve J on the low-pressure side of the 

engine is of ordinary mechanical construction 
and operated by the mechanismL, which con 
sists of a sectional rod 26. One of its sections 
27 slides through clips 28 on the side of the 
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boiler-frame and connects with said valve J, 
and the other section 29 is pivoted at 30 to 
the section 27 and at 31 loosely in the slot 32 
in the frame 33. This frame is fastened to 
the rock-arm 35 of the ordinary cylinder 
valve-operating mechanism of the locomo 
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tive. The rock-arm is connected by the rod 
36 in the ordinary manner to the reverse-le 
ver 37 in the cab. The free end of the sec 
tion 29 is regulated in the slot 32 by the lever 
38, which is pivoted at 39 in the cab and ad 
justed by the segment 40 and handle 41 to 
change the position of the valve J and yary 
the size of the opening and the amount of ex 
haust-steam passing lish the auxiliary 
passage-way 3. Abell-crank lever 42 is jour 
naled at 43 on the frame of the locomotive 
and has one arm connected by the rod 44 
with the lever 38 and its other arm connected 
by the link 45 with the free end of the arm 
29, which slides freely through the loop 46 on 
the lower end of said link. The link works 
through the guide 47 on the frame. It is ob 
vious that this adjusting mechanism for reg 
ulating the valve J may be changed and 
modified when desired. It is further obvious 
that the auxiliary exhaust passage-ways may 
be connected to the frame by any suitable 
means, (such as clips 48.) 

In operation when the cylinders are oper 
ated in compound the valve 24 is closed. 
The spring 18 closes the valve 15 in the aux 
iliary passage-way leading from the high 
pressure valve. When the engine is reversed 
by the lever 37 to move forward or backward, 
the valve J is opened, the amount of opening 
being regulated by changing the position of 
the lever 38. The exhaust-steam is free to 
pass through the exhaust-nozzle in the Smoke 
chamber. The amount of the draft in the 
Smoke-chamber, however, is regulated by 
part of the exhaust-steam passing. Outside 
through the auxiliary passage-way. The 
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drifting-valves when steam is cut off from the 
cylinders and the engine is running freely op 
erate in the Ordinary manner and perinit the 
pistons in the cylinders to run without com 
pression or admitting outside air into the cyl 
inders. When the cylinders are operated in 
simple connection, the valve 24 is opened 
and the intercepting-valve closes the connec 
tion between the cylinders. Live steam en 
ters and opens the valve I, and part of the 
exhaust-steam passes outside from the cylin 
der C through the auxiliary exhaust passage 
way, and the remainder of the exhaust passes 
into the Smoke-chamber through the exhaust 
nozzle. The mechanism for regulating the 
exhaust from the cylinder D is operated in 
the same manner as when the cylinders are 
connected in compound. When the engine 
drifts, the drifting-valves open the passage 
ways through the branches 8 and 9 and make 
connection, respectively, between the ends of 
the cylinder through the cylinder-valve cham 
bers in the auxiliary exhaust mechanism. 

It is obvious that two drifting-valves may 
be used in connection with each cylinder in 
stead of one, as shown, without departing 
from the principles applied and two branches 
used instead of one in connection with said 
drifting-valves to prevent any reluctancy of 
action when desired. 

Having described my invention, what I 
claim as new, and desire to protect by Letters 
Patent, is - 

1. In combination with a locomotive, its 
cylinder, exhaust passage-way from the cyl 
inder to the Smoke-chamber and valve con 
trolling its steam inlet and exhaust ports, an 
auxiliary passage-way leading to a point out 
side of said smoke-chamber for the exhaust 
steam, a steam-operated valve in said auxil 
iary passage-way, means for controlling said 
valve, a connection between the valve con 
trolling the inlet and exhaust ports and said 
auxiliary passage-way, and an automatic 
valve in said connection to open the same 
when the supply of live steam is checked. 

2. A device of the class set forth, consist 
ing, in combination with a locomotive having 
a smoke-chamber, its cylinders and a main 
exhaust passage-way leading from the cylin 
ders and projecting into said Smoke-chamber, 
of an auxiliary passage-way connected with 
said main exhaust passage-way having valve 
mechanism for modifying the size of the same, 
consisting of a steam-operated valve and 
means for controlling the operation of said 
valve. 

3. A device of the class set forth, consist 
ing, in combination with a locomotive having 
a smoke-chamber, its cylinders and a main 
exhaust passage-way leading from the cylin 
ders and projecting into said smoke-chamber, 
of an auxiliary passage-way connected with 
said main exhaust passage-way having valve 
mechanism for modifying thesize of the same, 
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consisting of a steam-operated valve and 
means for controlling the operation of the 
same, a connection between the auxiliary pas 
sage-way and the live-steam ports in each of 
said cylinders, and an automatic valve in 
said connection. 

4. In combination with a locomotive hav 
ing a main passage-way forming an exhaust 
outlet between the cylinders and the smoke 
chamber, a branch passage-way from said 
main passage-way leading to a point outside 
of said Smoke-chamber, automatic mechan 
ism for modifying the size of said branch pas 
sage-way, a connection between the steam 
inlets of said cylinders and said branch pas 
Sage-ways, and automatic valve mechanism 
in said connection. 

5. A device of the class set forth, compris 
ing a passage-way between the cylinders and 
smoke-chamber of a locomotive for the ex 
haust-steam, a branch from said passage-way 
to the exterior of said Smoke-chamber, an in 
tercepting-valve, and means for opening and 
closing the branch passage-way to permit 
said cylinders to be used either in simple or 
compound connection. 

6. A device of the class set forth, compris 
ing a passage-way between the cylinders and 
Smoke-chamber of a locomotive for the ex 
haust-steam, a branch from said passage-way 
to the exterior of said Smoke-chamber, means 
for connecting said cylinders to operate 
either in single or compound, and automatic 
valve mechanism for closing the branch pas 
sage-way leading from the high-pressure cyl 
inder when said cylinders are connected in 
compound. 

7. A device of the class set forth, compris 
ing a passage-way between the cylinders and 
smoke-chamber of a locomotive for the ex 
haust-Steam, a branch from said passage-way 
to the exterior of said smoke-chamber, means 
for connecting said cylinders to operate in 
compound, and means for closing said branch 
leading from the high-pressure cylinder when 
said cylinders are connected in compound. 

8. A device of the class set forth, compris 
ing a passage-way between the cylinders and 
smoke-chamber of a locomotive for the ex 
haust-steam, a branch from said passage-way 
to the exterior of said smoke-chamber, means 
for connecting said cylinders in compound, 
means for closing the branch leading from 
the high-pressure cylinder, and valve mech 
anism for modifying the outlet of said branch 
passage-way leading from the low-pressure 
cylinder. 

9. A device of the class set forth, compris 
ing a passage-way between the cylinders and 
smoke-chamber of a locomotive for the ex 
haust-steam, a branch from said passage-way 
to the exterior of said smoke-chamber, means 
for connecting said cylinders in compound or 
simple, means for automatically opening and 
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changed from simple or compound connec 
tion, and valve mechanism for modifying 
said branch from the high-pressure cylinder. 

10. A device of the class set forth, compris 
ing a passage-way between the cylinders and 
Smoke-chamber of a locomotive for the ex 
haust-steam, a branch from said passage-way 
to the exterior of said smoke-chamber, valve 
mechanism for regulating thesize of the outlet 
of said branch passage-way, and means for 
connecting said cylinders in simple or com 
pound and closing the branch leading from 
the high-pressure cylinder. 

11. A device of the class set forth, compris 
ing a passage-way between the cylinders and 
smoke-chamber of a locomotive for the ex 
haust-steam, a branch from said passage-way 
to the exterior of said smoke-chamber, valve 
mechanism for modifying said branch pas 
sage-way, and means for connecting said cyl 
inders in compound and automatically clos 
ing the branch leading from the low-pressure 
cylinder. 

12. A device of the class set forth, compris 
ing a passage-way between the cylinders and 
smoke-chamber of a locomotive for the ex 
haust-steam, a branch from said passage-way 
to the exterior of said smoke-chamber, means 
for connecting said cylinders to operate in 
simple or compound, valve mechanism for 
NEi. said branch, means for adjusting 
the operation of said modifying means, and 
means for closing said branch leading from 
the high-pressure cylinder when the cylinders 
are connected to operate in compound. 

13. A compound locomotive having high 
and low pressure cylinders and operating 
valve mechanism for controlling their inlet 
and exhaust ports, passage-ways from the 
exhaust-ports of said cylinders to the smoke 
chamber, a branch from each of said passage 
ways leading to a point outside said Smoke 
chamber, an intercepting-valve between said 
cylinders, a valve in the branch leading from 
the high-pressure cylinder and connected 
with a source of steam-Supply to open the 
same, means for closing said valve, a mechan 
ically-operated valve in the branch leading 
from the low-pressure cylinder, and means 
for opening and closing said last-mentioned 
valve. 

14. A compound locomotive having high 
and low pressure cylinders and valve mech 
anism for controlling their inlet and exhaust 
ports, passage-ways from the exhaust-ports 
of said cylinders to the smoke-chamber, a 
branch from each of said passage-ways lead 
ing to a point outside of said Smoke-chamber, 
an intercepting-valve between said cylinders, 
an operating - valve in the branch leading 
from the high-pressure cylinder to close the 
same when the cylinders are connected in 
compound, another valve in the branch lead 
ing from the low-pressure cylinder, and 

65 closing said branch when the cylinders are means for operating said last - mentioned 
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valve to modify the branch with which it is 
connected. 

15. A compound locomotive having high 
and low pressure cylinders and valve mech 
anism for controlling their inlet and exhaust 
ports, passage-ways from the exhaust-ports 
of said cylinders to the smoke-chamber, a 
branch from each of said passage-ways lead 
ing to a point outside said Smoke-chamber, 
an intercepting-valve between said cylinders, 
a valve normally closed in the branch leading 
from the high-pressure cylinder, means for 
opening said valve, another valve in the 
branch leading from the low-pressure cylin 
der, and means for opening and closing said 
last-mentioned valve. 

16. A compound locomotive having high 
and low pressure cylinders and valve mech 
anism for controlling their inlet and exhaust 
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ports, passage-ways from the exhaust-ports 
of said cylinders to the smoke-chamber, a 
branch from each of said passage-ways lead 
ing to a point Outside said Smoke-chamber, 
an intercepting-valve between said cylinders, 
a valve normally closed in the branch leading 
from the high-pressure cylinder, means for 
opening said valve, another valve in the 
branch leading from the low-pressure cylin 
der, means for opening and closing said last 
mentioned valve, and adjusting mechanism 
for said last-mentioned valve. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

FRANCIS O. WHEALON. 
Witnesses: 

E. M. BOESEL, 
F. G. BRADBURY. 
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