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. . . . . . . . 6 Claims. 

This invention relates to a fuel COntrol System, 

of supply of fuel to the furnace of a locomotive 
boiler. 

Susually constructed locomotive boilers are 

the fuel takes place. The fire box is usually 
arranged at the rear of the boiler, and its upper 
wall is known as the crown sheet. The lower face 
of the crown sheet is exposed to the fire in the 
firebox, while the water in the boiler is normal 

of the crown sheet is covered to thereby prevent 
overheating of the crown sheet and resultant in 
jury thereto. . . . . . . . . . . 
Because of the high operating speeds now-em 
loyed very effective braking is required, and re 
sults in high rates of deceleration of the train 
and of the locomotive. On a reduction in the 

water to move relative to the boiler from the rear 
3f the boiler to the front. ...' . . . . 

tion employed at the present time may cause 
at a movement of the water in the boiler 

ear to the front of the boiler as to leave 
own sheet bare. If this condition occurs, :he furnace is being fired heavily at this 

te crown sheet may be overheated and 
'ed. ... . . . . . . . . . . . . . . 

trol system for the furnace of a locomo 

the control member to the position in 
it restricts the rate of supply of fuel to 

hich is arranged so that the control 
hout interference by the means 're 
o retardation, 

and particularly to means for regulating the rate 

novelty will be apparent from the following de- to 

y maintained at such a level that the upper face. 

peed of a locomotive, the force of inertia acting 
the water in the locomotive boilers causes the 

an object of this invention to provide a 

VMJWV e invention is to provide 
trol system of the type described, and 

mally movable throughout its range of move 
but which is also ar 
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ranged so that when the retardation responsive 
means is actuated, it will move the control mem 
ber to limit the rate of supply of fuel to the 
furnace irrespective of the position which the 

- - - - control member occupies. 5 

provided with fire boxes in which the combustion A further object of the invention is to provide 
an improved fuel control system for the furnace 
of a locomotive boiler. 
Other objects of the invention and features of 

scription taken in connection with the accom 
panying drawing, in which, 

Fig. 1 is a fragmentary diagrammatic view, 
largely in section, of a fuel control system em 
bodying my invention, and i5 

Fig. 2 is a fragmentary sectional view of a por 
tion of a fuel supply system with which the 
control system provided by my invention maybe 
employed, 

Referring to the drawing, the control system to 
provided by this invention incorporates means 
responsive to the rate of retardation of the loco 

. . . . . . . . motive for controlling the rate of supply of fuel 
It has been found that the high rates of de to the furnace of the locomotive boiler. This 

control system is shown in connection with one 25 
form of fuel supply system for the furnace of a 
locomotive boiler. Only a portion of the fuel 
supply system is shown in the drawing, and the 
complete system is shown and claimed in U.S. 
Patent No. 1,295,077, issued February 18, 1919, to 30 
Carlton D. Stewart and myself, and in our. Re 
issue Patent No. 15,942, issued November 11, 1924. 
The fuel supply system shown in the drawing 

comprises a valve device indicated generally by . 
the reference numeral for regulating the supply 35 

a of liquid fuel, such as oil, to the furnace of a 
locomotive boiler, and for also regulating the sup 
ply of steam for atomizing the oil, while a regu 
lating or control device 2 is provided for regulat 

sing the valve device to vary the rate of supply '40 
of fuel to the furnace. to 
As shown in the drawing, the valve device f 

... comprises a body having a valve chamber 5 
formed thereins to which is connected, a pipe 6 45 
through which fluid fuel, such as fuel-oil, is sup 
plied: under pressure by suitable means, not 
shown. A slide valve it is mounted in the valve 
chamber 5 to control the supply of fuel from the 
valve chamber 5 through a passage 8 to which is so 
connected a pipe O leading to a burner in the 
furnace for the locomotive boiler. . . . . . . . 
The slide valve T is actuated by means of a rod 
2 which extends through an opening in the wall 

of the valve chamber 5, while this opening is sis 
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2 
sealed by means of packing 4 which is held in 
place by a gland 5 and a pack nut 6. 
The body of the valve device has a chamber 8 

formed therein to which is connected a pipe 20 
leading from a Source of steam. A slide Valve 
22 is mounted in the valve chamber 8 and con 
trols the Supply of steam from the Valve chamber 
8 to a passage 23 to which is connected a pipe 
24 leading to the burner to which the pipe O is 
connected. 
The slide valve 22 is operated by means of a rod 

25 which extends through a wall of the valve 
chamber 8, while the opening through which 
the rod 25 extends is sealed by suitable packing 
held in place by a gland 26 and a pack nut 27. 
The rods 2 and 25 for Operating the slide 

valves 7 and 22, respectively, are pivotally con 
nected to a lever 30 which is movable about an 
axis determined by a pin 3. The pin 3 is mov 
able by a rod 32, as explained in the above iden 
tified patents, while the lever 30 has one end of 
a link: 34 connected thereto for operating a 
damper, not shown, for the furnace. 
The control device 2 comprises a body 36 hav 

ing pivotally supported thereon by means of a pin 
38 a control member in the form of a lever 40. 
An extension of the rod 2 of the valve device 
is secured to an arm of the lever 40 by means 
of a pin 4, while the lever 40 has a handle por 
tion, indicated at 42, adapted to be grasped by 
the hand of an operator for moving the lever 40 
throughout its range of movement. 
The control device 2 has associated thereWith 

means responsive to the pressure of the steam 
in the boiler of the furnace for moving the Con 
trol member 40. This means comprises a piston, 
not shown, which is subject on one face to the 
steam in the boiler of the locomotive, and is 
subject on the other face to the force exerted by 
a coil spring 44 which extends between the piston 
and an adjustable spring seat 45 carried by the 
body 36. The piston above referred to has a 
stem 46 which is pivotally connected to the lever 
40 by means of a pin 48. On an increase in the 
pressure of the steam in the boiler, the piston 
and piston rod 46 are moved against the spring 
44, and move the lever 40 in a clockwise direc 
tion, as viewed in Fig. 1 of the drawing, and on 
this movement of the lever 40, the valve device 

is conditioned to reduce the rate of supply of 
fuel to the furnace. of the boiler. - 
The fuel control system provided by this in 

vention has means operated on a predetermined 
increase in the rate of retardation of the loco 
motive to move the control member 40 to a po 
sition to condition the valve device to Supply 
fuel to the furnace of the locomotive boiler only 
at a predetermined restricted rate. 
As shown in the drawing, the body 36 of the 

control device 2 has a portion having a bore 
therein in which is mounted a piston 50 which is 
subject to the opposing pressures of the fluid in a 
chamber 5, and of a coil spring 53 mounted in a 
chamber 54 which is constantly open to the at 
mosphere by way of a passage 55. . 
The piston 50 has a stem 56 formed integral 

therewith and extending through a bore in the 
Wall of chamber 54, while. the end of the stem 
56 has a slot .58 formed therein through Which 
extends a pin 59 carried by the lower end of 
the lever, 40. . . . 
The piston 50 is normally held by the spring 

53 in engagement with a projection. 60 formed 
on the casing cover section; 6 . The slot 58 in 
the rod 56 and the other parts of the apparatus 

2,159,785 
are arranged and proportioned so that when the 
piston 59 is in engagement with the projection 
60, the lever 4 may be noved throughout its 
entire range of movement without moving the 
pin 59 beyond the limits of the slot 58 in the 
rod 56. The lever 40, therefore, may be moved 
freely Without interference by the means re 
Sponsive to retardation of the locomotive. 
The system provided by this invention incor 

porates means responsive to the rate of retarda 
tion of the locomotive for controlling the supply 
of fluid under pressure to and the release of 
fluid under pressure from the chamber 5 at the 
face of the pistOn 50. 
As shown there is a casing 65 which is se 

cured on any suitable part of the locomotive, 
and has pivotally supported thereon rollers 66 
which support a weighted body 67. The casing 
65 is mounted on the locomotive in such a man 
ner that the weighted body 67 is movable in a 
plane extending in the direction in which the 
locomotive moves, while it is also arranged. On 
the locomotive So that on a reduction in the Speed 
of the locomotive, the force of inertia operating 
upon the weighted body 67 moves it to the left, 
as Viewed in Fig. of the drawing. 
The casing 65 has pivotally supported thereon 

by means of a pin 68 a lever 69, one end of which 
carries a roller which is engaged by the weighted 
body 67, while the other end thereof carries a 
roller which is engaged by an end of the stem of 
a valve 0. 
The valve 70 has a seating face adapted to 

0. 

5 

20 

25 

30 

engage a seat surrounding a passage connecting 
the atmosphere and a chamber 72, which is 
constantly connected by way of a pipe 73 with 
the chamber 5 at the face of the piston 50. 
The other end of the stem of the valve 70 

engages the end of the stem of a valve 74 which 
has a seating face adapted to engage a seat Sur 
rounding a passage between the chamber 72 and 
a chamber 75, which is constantly connected by 
Way of a pipe 76 with a reservoir which is 
charged with fluid under pressure. The valve 
74 is yieldingly urged to the seated position by 
means of a coil spring 78 which is mounted in 
the chamber 75, and when the valve 74 is held 
in the seated position, it holds the valve 70 in 
the open position to permit communication be 
tween the chamber 72 and the atmosphere. 
The valve device and the control device, 2 

are shown in the drawing in the position to per 
mit the supply of fuel to the furnace of the 
locomotive boiler Substantially at the maximum 
rate, while the means responsive to the retarda 
tion of the locomotive is shown in the position 
which it assumes when the speed of the locomo 
tive is not being reduced at a high rate. 
As a result of the supply of fuel to the furnace 

of the locomotive boiler, the pressure of the 
steam in the boiler may increase. If there is 
such an increase in the pressure of the steam 
in the boiler, the piston secured on the piston 
stem, 46 will move against the spring 44, and 
its movement will be transmitted through the 
stem, 46 to move the lever 40 in a clockwise di 
rection about the pin 38, while the pin 59 will 
be moved in the slot. 58 in the piston rod 56. 
On movement of the lever 40 in this direction, 

the rod 2 is moved upwardly and moves the 
slide valve 7 of the valve device in the direc 
ition to restrict the rate of supply of fuel from 
the chamber 5 to the passage 8, and thus to the 
burner of the furnace of the locomotive boiler. 
On this movement of the rod 2, the lever 30 
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moved and its movement is transmitted 
h the rod 25 to the slide valve 22 to move 
a direction to restrict the rate of supply 

team from the chamber 8 to the pipe 24 
ing to the furnace burner. 

ply of fuel to the burner of the locomotive fur 
ace: there will be a reduction in the rate at which 

steam is generated, and the pressure of the 
steam in the boiler will be maintained substan 
tially at the desired pressure. 

-: t; this time the locomotive is moving along 
the track and there is a moderate application 
of the brakes, the speed of the locomotive will 
be reduced, but the force of inertia operating 
upon the water in the boiler of the locomotive 

ll not be great enough to cause the water to 
Oye-relative to the locomotive boiler to uncover 

leet, even if the boiler continues to be supplied 
with fuel at a relatively rapid rate. 
On this moderate application of the brakes 
the locomotive, the force of inertia operat 

sing on the weighted body 67 is insufficient to 
cause this body to move the lever 69 and thereby 
move the valves 70 and 74 against the spring 
18. Accordingly, the chamber 5i will remain 
connected to the atmosphere, while the piston 
50 will be maintained by the spring 53 in en 
gagement with the projection 60. 

It will be seen, therefore, that upon a moder 
ate application of the brakes, and a correspond 
ingreduction in the speed of the locomotive, at a 
smoderate rate, that the rate of supply of fuel 
to the furnace for the locomotive boiler is not 
altered by operation of the means responsive to 
the retardation of the locomotive. However, at 
this time the rate of retardation of the locomo 

40-tive.is insufficient to cause movement of the 
water in the boiler to uncover the crown sheet, 
and, accordingly, there is no need for reducing 
the rate of supply of fuel to the furnace. 

If, however, at a time when the locomotive is 
wing along a track there is a relatively heavy 

application of the brakes on the locomotive, the 
speed of the locomotive will be reduced at a rapid 
'ate, and the water in the boiler of the locomo 

smay be caused to move forward in the boiler 
s to uncover the crown sheet. 2: . . . . 
in a reduction in the speed of the locomotive 

at a rapid rate, the force of inertia operating 
upon the weighted body -67 causes this body to 
move upon the rollers 66, and to press upon the 

55 end of the lever 69 to move it about the pin 60 
so that the other end of the lever 69 presses upon 
the end of the stem of the valve T0 and moves 
the valve T0 to the seated position, while the 
valve T4 is moved to the open position against 

60 the spring 78. 
On movement of the valve 74 to the open posi 

tion fluid under pressure flows from the reser 
voir TT to the chamber 72, and thence by way 
of the pipe T3 to the chamber 5? to increase the 

65 pressure of the fluid in this chamber. 
on an increase in the pressure of the fluid in 

the chamber 5, the piston 50 is moved against 
the spring 53, while the piston stem 56 is moved 
until an end of the slot 58 engages the pin 59, 
and upon further movement of the piston 50 
and the stem 56 force is exerted through the 
pin 59 to move the lever 40 about the pin 38 
in the direction to condition the valve device f 

e for the boiler of the locomotive. On this 

2,159,785 

As a result of the reduction in the rate of sup 

educe the rate of Supply of fuel to the fur 

3 
movement of the lever 40, the piston rod 46 and 
the piston Secured thereon are moved against 
the spring 44. . . . . " 
The stem 56 on the piston 50 has a shoulder 

indicated at 57 formed thereon and adapted to 
engage the end. Wall of the chamber 54 when 
the piston 50 has been moved against the spring 
53 a distance far enough to move the lever 40 
in a clockwise direction about the pin 38 sub 
stantially to the end of its range of movement. 
When the lever 40 has been moved to this po 
sition, it conditions the valve device to supply 
fuel to the burner of the locomotive furnace. Only 
at a predetermined relatively slow rate, and this 
rate is such that the fire in the furnace fire box 
Will not be large enough to cause injury to the 
crown sheet if at this time the crown sheet is 
not covered with Water. 
The Warious parts of the means responsive 

to retardation are arranged and proportioned so: 
that this means is operable to reduce the rate 
of supply of fuel to the furnace on a reduction 
in the speed of the locomotive at a rate some 
what less rapid than will cause the water in the 
locomotive boiler to move forward in the boiler 
and uncover the crown sheet. This will insure 
that the supply of fuel to the furnace for the 
boiler is restricted when the rate of retardation 
of the locomotive is such that there is danger 
that the crown sheet may be uncovered. 
On a reduction in the rate of retardation of 

the locomotive following retardation of the lo 
comotive at a rapid rate, there is a decrease in 
the force of inertia Operating upon the Water 
in the boiler of the locomotive, and this water 
will equalize throughout the boiler and the 
crown sheet will again be covered with water. 
In addition, there will be a similar reduction 

in the force of inertia operating upon the 
weighted body 67, and this body will not be able a 
to maintain the valve 74 in the open position 
against the spring 78. The Spring 78, therefore. 

seated position to cut off the supply of fluid un 
ider pressure from the reservoir. 77 to the pipe 
73 leading to the chamber 5f, while the valve 
0 will be moved to the open position to release 

fiuid under pressure from the chamber 2. On 
this release of fluid under pressure from the 
chamber 72 there is a reduction in the force ex 
erted upon the piston 50, and the spring 53 
thereupon expands and moves the piston 50 into 
engagement with the projection 60, thereby re 
lieving the force exerted by the piston 50 through 
the stem 56 and the pin 59 upon the lever 40, 
and permitting the lever 40 to be returned by 
the spring 44 to the position determined by the 
means responsive to the pressure of the Steam 
in the boiler. On this movement of the lever 40, 
the valve means is conditioned to Supply fuel 
to the furnace for the boiler of the locomotive 
at a more rapid rate. As the Water in the boiler 
again covers the crown sheet of the boiler there 
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will expand and will move the valve 4 to the 

45 

'50 

55 

60 

is no danger of injury to the crown sheet as a 
result of the rapid supply of fuel to the furnace 
for the boiler. 
From the foregoing it will be seen that the 

fuel control System provided by my invention 
provides means operative upon a predetermined 
increase in the rate of retardation of the loco 
motive to reduce the rate of supply of fuel to 
the furnace for the locomotive boiler to thereby 
prevent injury to the Crown sheet of the locomo 
tive fire box, which might result if fuel is sup 
plied to the furnace of the locomotive at a rapid 
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rate at a time when the crown sheet is not 
COWered. With Water. 

It will be seen also that the control System 
provided by this invention is arranged so that 
during normal operation of the locomotive, the 
System does not interfere With or affect in any 
manner the operation of the means for supplying 
fuel to the furnace of the locomotive boiler. 
While one embodiment of the improved coin 

trol System provided by my invention has been 
illustrated and described in detail, and has been 
shown in connection. With One form of means 
for supplying fuel to the furnace of a locomotive 
boiler, it should be understood that the inven 
tion is not limited to these details of construc 
tion, nor is it limited to use in connection with 
the fuel supply means shown, but that numerous 
changes and modifications may be made Without 
departing from the scope of the following claims. 

Having now described my invention, what I 
claim as new and desire to secure by Letters 
Patent, is: 

1. In a fuel supply system for the furnace of 
a locomotive boiler, means for varying the rate 
of supply of fuel to said furnace, means responsive 
to the pressure of the fluid in a chamber for con 
ditioning said means to supply fuel only at a re 
stricted rate, and means responsive to the rate 
of retardation of the vehicle for controlling the 
pressure of fluid in said chamber. 

2. In a fuel supply system for the furnace of a 
locomotive boiler, a control member movable be 
tween spaced positions for varying the rate of 
Supply of fuel to the furnace, an element having 
a normal position and being operable on move 
ment therefrom to move the control member to 
the position to restrict the supply of fuel to the 
furnace, said control member being movable rela 
tive to said element when the element is in the 
normal position, means responsive to the rate of 
retardation of the locomotive for effecting move 
ment of said element away from its normal po 
sition to thereby effect movement of the control 
member to restrict the Supply of fuel to the fur 

45 

50 

nace, and means Operable. When Said element is 
in its normal position for moving the control 
member relative to the element to thereby vary 
the rate of supply of fuel to the furnace. 

3. In a fuel Supply system for the furnace of 
a locomotive boiler, a control member movable 
between spaced positions for varying the rate of 
supply of fuel to the furnace, means subject to 
the opposing pressures of the fluid in a chamber 
and of a Spring, said means having a normal 

5 position and being movable therefrom in response 
to variations in the pressure of the fluid in said 

2,159,785 
chamber, said means being operable on movement 
from said normal position to move the control 
member to the position to restrict the supply of 
fuel to the furnace, and means responsive to the 
rate of retardation of the locomotive for control 
ling the pressure of fluid in said chamber. 

4. In a fuel Supply System for the furnace of a 
locomotive boiler of the type having a wall nor 
mally covered with Water on one side and ex 
posed on the other side to the fire in said fur 
nace, the water in the boiler being moved by the 
force of inertia away from said Wall on a reduc 
tion in the speed of the locomotive at a prede 
termined rate, the fuel Supply System comprising 
Supply means for supplying fuel to said furnace, 
and means operable on a reduction in the speed 
of the locomotive at a rate less rapid than said 
predetermined rate for restricting the rate of 
supply of fuel to the furnace by said supply 
leanS. 
5. In a fuel Supply system for the furnace of 

a locomotive boiler, a member movable between 
Spaced positions for varying the rate of supply of 
fuel to the furnace, yielding resistance means 
urging said member to the position to permit the 
Supply of fuel to the furnace at a rapid rate, 
means subject to and operated on an increase 
in the pressure of the steam in the boiler for mov 
ing said member against said yielding resistance 
means to thereby reduce the rate of supply of fuel 
to the furnace, and means operated on a prede 
termined increase in the rate of retardation of 
the locomotive for also moving said member 
against Said yielding resistance means and there 
by reducing the rate of supply of fuel to the 
furnace. 

6. In a fuel supply system for the furnace of 
a locomotive boiler, a member movable between 
spaced positions for varying the rate of supply of 
fuel to the furnace, yielding resistance means 
urging said member to the position to permit the 
supply of fuel to the furnace at a rapid rate, 
means subject to and operated on an increase in 
the pressure of the Steam in the boiler for now 
ing Said member against said yielding resistance 
means to thereby reduce the rate of supply of 
fuel to the furnace, and means operated on a 
predetermined increase in the rate of retardation 
of the locomotive for also moving said member 
against Said yielding resistance means and there 
by reducing the rate of Supply of fuel to the fur 
nace, said member being moved relative to the 
other of said means on movement of said mem 
ber by one of said means. 
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