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UNITED STATES 
1,495,058 

PATENT office. 
HENRY v. WILLE, of PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE BALDWIN 

LOCOMOTIVE WORKS, OF PHILADELPHIA, PENINSYLVANIA, A CORPORATION OF 
PENINSYLVANIA. 

MALLET LOCOMOTIVE, 
Application filed June 14, 1923. Serial No. 645,369. 

To all whom it may concern: 
Be it known that I, HENRY W. WILLE, a 

citizen of the United States, residing in 
Philadelphia, Pennsylvania, have invented 

5 certain improvements in Mallet Locomo 
tives, of which the following is a specifica 
tion. . 
- The object of my invention is to change 
the present practice of the reverse gear con 

10 trol on Mallet locomotives so that the low 
pressure gear will not change its relative 
position of cut-off in conformity with the 
high pressure gear, but will be held at a 
constant cut-off in the same direction as the 

15 high pressure gear, and will be thrown into 
“neutral' when the high pressure gear is 
placed in the neutral position. 
The mechanism is intended to operate 

only on the low pressure valve gear of a 
20 REle compound locomotive. The high 

pressure valve gear may be controlled by any 
approved mechanism that will permit the 
operation at a number of positions repre: 
senting different percentages of cut off of 

25 the steam in the high pressure cylinders. 
In the accompanying drawings: m 
Fig. 1 is a side view of a Mallet compoun 

locomotive in dotted lines, with the valve 
mechanism in full lines; 

Fig. 2 is an enlarged side view of a por 
tion of a Mallet compound locomotive in 
dotted lines, with the valve mechanism of 
the high and low pressure cylinders in full 
lines, and more in detail than illustrated in 
Fig. 1; 

Fig. 3 is a sectional view of the low pres 
sure operating cylinder; 

Fig. 4 is a face view of the low pressure 
operating valve; 

Fig. 5 is a sectional view on the line 5-5, 
Fig. 4; and 

Fig. 6 is a sectional view on the line 6–6, 
Fig. 4. - - . . . . . . . 

Referring to the drawings, 1 is the boiler 
of a locomotive. 2, 2 are the high pressure 
driving wheels, carrying the frame 3, which 
is attached to the boiler 1. 4, 4 are the low 
pressure driving wheels, carrying a frame 
5, which is pivotally connected to the frame 
3 and extends under the forward end of the 
boiler. 6 is one of the high pressure cyl 
inders mounted on the frame 3. 7 is one of 
the low pressure cylinders mounted on the 
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frame 5. It will be understood that these 
cylinders are duplicated on the opposite side 
of the locomotive. . . - 

8 is the cab and 9 is the reverse. lever in 
the cab. The construction hereinbefore de 
scribed is that of the ordinary Mallet com 
pound locomotive. - 
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10 is the ordinary type of valve gear for 
the high pressure cylinder. 11 is a link piv 
oted at 12 to the frame and connected by a 
rod 13 to a crank 14 on one of the driving 
wheels. 15. is a rod connected to the lever 65 
16, which is connected, in turn, by a rod 17 
to the cross head 18 of the high pressure 
piston located in the cylinder 6. 19 is a 
lever pivoted to the frame at 20. This lever 
is connected by a link 21 to the rod 15, which 
has a pin traveling in the segment 11. 
23 designates the power reverse cylinder 

for the high pressure mechanism. 24 desig 
nates a steam pipe leading from the steam 
valve 25 in the cab to the cylinder 23. In 
this valve is a three-way emergency cock 26. 
27 designates a drain pipe leading from said 
cock. The cross head 28 of the piston in the 
cylinder 23 is connected by a rod 29 to the 
lever 19 and also by a link 30 to a floating 
lever 32, which, in turn, is connected by a 
rod 33 to the lever 9 in the cab of the loco 
motive. The lever 32 is pivoted to an arm 
32 that controls the control of fluid (either 
air or steam) to the high pressure reverse 
cylinder 23 of the ordinary construction. 

34 designates the low pressure operating 
cylinder mounted on the frame 5 of the 
locomotive. 35 designates the low pressure 
operating valve, also mounted on said frame. 
This valve is shown in detail in Figs. 4, 5 
and 6. 
36 designates an arm attached to the valve 

proper and connected by a link 37 to a rod 
38, which is attached to an arm of the lever 
19. of the high pressure reverse mechanism. 
39 designates a flexible joint between the 
lever 37 and the rod 38. 40 designates a 
fluid supply pipe connected to the valve 35 
and to the steam pipe 24 and the air. pipe 
69, leading from the reservoir 70 shown by 
dotted lines. The pipe 40 has a flexible con 
nection 41 so that it will accommodate it 
self to the movement of the two frames of 
the locomotive. . . . . . . . . 

It will be understood that either steam 
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or air may be used, and, in some instances, 
either the steam or the air connection may be 
omitted. - - 

42 designates a pipe leading from the 
valve 35 to the rear end of the cylinder 34. 
43 designates a pipe leading from the valve. 
35 to the forward end of the said cylinder. 
44 designates an exhaust pipe leading from 
the center of the cylinder to the exhaust pas 
Sage in the valve 35. 45 designates a cross 
head connected to the piston 56 located in the low pressure operating cylinder 34. 
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46 designates a rod connecting the cross 
head with the lever 47, which, in turn, is 
connected by a link 48 to the rod 49 having 
a pin that travels in the link 50. The link 
is connected by a rod 51 to the crank 52 on 
one of the driving wheels 4. The rod 49 is 
connected to a lever 53, which, in turn, is 
connected by an arm 54 to the cross head 55 
of the piston in the low pressure cylinder 7. 
The low pressure operating valve is illus 
trated in Figs. 4, 5 and 6. 

57 designates the base of the valve hav 
ing ports 58, 59, 60 and 61, and an exhaust 
passage 62. The steam pipe 40 communi 
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cates with the port 58. The pipe 42 com 
municates with the port 59. The pipe 43 
communicates with the port 60. The ex 
haust port 61 has a plug 63, which has an 
exhaust passage therein. This plug can be 
detached and other plugs, having openings 
of different sizes, may be substituted fol' the 
plug 63. w 

64 designates the valve proper having 
ports that are shaped as shown clearly in the 
drawings to direct the steam from the port 
58 to the other ports. The valve 64 is 
closed by a cap 65, which also supports the 
valve stem 66 to which the arm 36 is at 
tached. 
With the mechanism hereinbefore de 

scribed, no other manipulation is required 
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by the engineer in the cab of the locomotive 
than the arrangement commonly used. 
When starting, the operating lever, or op 
erating screw, in the cab is placed in the ex 
treme front or back position. This auto 
matically places the low pressure valve gear, 
as well as the high pressure valve gear, in 
the extreme forward position or the extreme 
back position. These positions are deter 
mined according to the maximum cut-off 
found to give the best results. 

If desired, the high pressure valve gear 
may now be brought back to any shorter 
cut-off position without disturbing the low 
pressure valve gear until the neutral, or cen 
tral, position is reached. When the high 
pressure valve gear is reversed, the low pres 
sure valve gear will be moved immediately 
to the other end of the cylinder, allowing 
pressure from the opposite end to exhaust 
through the valve. 

. When it is desired to place the valve mo 

the 
The arrangement, hereinbefore described, 
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tion in mid gear position, this may be accom 
plished by placing the high pressure hand 
lever, or Screw, at the central position. The 
low pressure gear will then move to a corre 
Sponding position with the piston in the cen 
ter of the operating cylinder. When the 
high pressure gear reaches the mid position, 
the Operating valve, which is connected to it, 
is also on center. When the valve is in this 
position, a small amount of fluid is admit 
ted to both ends of the cylinder and opens 
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the small exhaust port to the middle of the 
cylinder. As the pressure on one side of the 
piston is reduced by the middle exhaust 
port, the pressure on the other side moves the 
piston until it covers this port, which keeps 

piston at the center of the cylinder. . . 
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has been found to be a decided improvement 
over that generally used, as it produced 
greater efficiency of the locomotive without 
requiring the special attention of the engi 
neer, as its operation is automatic. 

It has been determined by actual service 
that an engine may be operated more effi 
ciently by maintaining the cut-off of the low 
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pressure unit at one position and varying 
the high pressure unit only to suit the speed 
and the load. 

i claim: - 
1. The combination in a Mallet compound 

locomotive, of two flexibly 
frames; a high pressure cylinder on one 
frame and a low pressure cylinder on the 
Other frame; valve reverse mechanism 
mounted on the same frame as the high pres 
Sure cylinder; valve mechanism for the low 
pressure cylinder mounted on the same 
frame as the low pressure cylinder; means 
for operating the high pressure valve mech 
anism; a low pressure operating cylinder; a 
valve for operating the low pressure cylin 
der; and means connecting the operating 
valve of the low pressure cylinder with the 
valve mechanism of the high pressure cylin 
der. - 

Valve gear therefor; mechanism for operat 
ing said gear; a low pressure cylinder; a 
Valve gear therefor; a low pressure operat 
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connected : 
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2. The combination in a Mallet compound 
locomotive, of a high pressure cylinder; a 

15 

ing cylinder; a low pressure operating valve 
connected to the low pressure operating cyl 
inder; an arm on the valve; and means con 
necting the arm with the valve mechanism 
of the high pressure cylinder so that the low. 
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pressure valve gear will be moved to its ex 
treme position in the same direction for any 
movement of the high pressure valve gear 
and both going to “neutral position to 
gether. -- 

3. The combination of a Mallet compound 
locomotive, in which there are two frames, 
the boiler being carried by one frame and 
Overhanging the other frame; high pressure 130 
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cylinders on the frame carrying the boiler, 
and low pressure cylinders on the other 
frame; a valve gear for controlling the flow 
of fluid to the high pressure cylinders; a 
valve gear for controlling the flow of fluid to 
the low pressure cylinders; a power reverse 
cylinder connected to the high pressure valve 
gear; a low pressure operating cylinder on 
the frame carrying the low pressure valve 
gear; a low pressure operating valve con 
nected to both ends of the said cylinder and 
having an exhaust port communicating with 

the center of the cylinder; a fluid pipe com 
municating with the high pressure power re 
verse cylinder and with the low pressure op 
erating valve; a link connecting the valve 
proper of the low pressure operating valve 
mechanism with a rod, which, in turn, is con 
nected to the high pressure reverse mecha 
nism; flexible joints in the pipe leading to 
the valve from the cab; and a flexible joint 
between the link and the rod connected to 
the high pressure reverse mechanism. - 

HENRY W. WILLE. 
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