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This invention relates to sanding... apparatus 
and more particularly to the type for use on rail 
way, vehicles for sanding track rails. 
In the modern high speed railway trains greater 

5 and faster acting braking forces are required Oin 
the vehicle wheels than heretofore employed in 
order to decelerate or stop the trains in the rela 
tively short distances necessary to meet Operating 
schedules and to insure the safety of the trains. 

10 In order to minimize slipping or sliding of the 
wheels when the brakes are thus applied Sand is 
usually applied to the rails to increase the friction 
between the wheels and rails. 
Sanding arrangements heretofore used on rail 

15 way trains have been so designed as to provide a 
substantially uniform rate of flow of Sand for 
sanding the rails. The same amount of sand 
has thus been provided for sanding the rails 
when the train is operating at high Speed as when 
operating at lower speeds. It has therefore been 
necessary to design these arrangements to insure 
an adequate amount of sand on the rails for the 
maximum speed of the train with the obvious 
result that an excessive amount of Sand is ap 
plied to the rails at all lower speeds. This nat 
urally results in the wasting of sand at the lower 
speeds and has required larger amounts of Sand 
being carried on trains than would have otherwise 
been required. 
One object of the present invention is to pro 

vide an improved sanding arrangement for rail 
way vehicles or trains adapted to minimize Waste 
of sand such as just described, but which will in 
sure an adequate supply of sand to the track 
rails at all train speeds to provide most efficient 
braking of the train under all conditions. 
* Another object of the invention is to provide 
an improved sanding apparatus for use on rail 
way vehicles or trains which is so arranged as to 
provide an amount of sand for sanding purposes 
which varies substantially according to the Speed 
at which the train or vehicle is Operating. 
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The present invention is particularly adapted 
for use on railway vehicles provided with brake 

345 equipment of the type controlled by a Speed gov 
ernor device which operates in accordance with 
the speed of the vehicle to provide different de 
grees of braking effort for different ranges of 
speed in order to minimize the possibility of slip 
-ing or sliding of the wheels on the train or ver 
hicle. - 

A more specific object of the invention is 
therefore to provide an improved sanding appara 
tus for a railway vehicle adapted to operate in 
accordance with the operation of a speed governor 

50 

55 

device, such as just described, to provide different 
amounts of Sand for sanding the track rail for 
the different speed ranges of the train or vehicle, 
that is, to provide a relatively large amount of 
Sand for sanding when the train or vehicle is 
Operating in a relatively high speed range, and 
proportionately less amounts of sand for sanding 
When operating in lower speed ranges. 
Other objects and advantages will be apparent 

from the following more detailed description of 
the invention. 
In the accompanying drawing, the single figure 

is a diagrammatic view, partly in section and 
partly in outline, of a combined fluid pressure 
brake equipment and improved sanding arrange 
ment constructed in accordance with the in 
vention. - 

Description 
. As shown in the drawing, the fluid pressure 
brake equipment employed for illustrating one 
application of the invention comprises an en 
gineer's brake valve device, a fluid pressure con 
trolled brake controlling valve device 2, a differ 
ential relay valve device 3, a speed governor 
device. 4, a pneumatic switch device 5, a main 
reservoir 6, a feed valve device T and a brake 
cylinder device 8. The improved sanding ar 
rangement comprises one or more rail sanders 9, a 
sanding valve device fo, and electro-magnet valve 
-device , a fluid pressure Suply control valve de 
vice 2, and a manually operative self-opening 
electric switch 3 which is disposed adjacent the 
brake. Valve device for operation by the engineer. 
The engineer's brake valve device is preferably 

of the combined automatic and Self-apping 
straight air type disclosed in Patent 2,106,483 is 
sued to me on January 25, 1938, and comprises a 
casing 4 to which there are connected a brake 
pipe 5, a straight air pipe 6 and a fluid pres 
sure supply pipe 7. The pipe f is connected 
to the feed valve device, which is adapted to 
operate in the usual manner to Supply fluid at a 
desired reduced pressure to said pipe from the 
main reservoir 6 which may be supplied with 
fluid under pressure in any desired manner. 
On one side of casing 4 there is provided a 

selector handle 8 which is movable to either one 
or another of two positions for selecting whether 
the brakes of the vehicle will be controlled auto 
matically through the brake pipe 5 or by straight 
air through the straight air pipe 6. A handle 9 
is provided for the engineer to operate the brake 
valve device to control the brakes on the vehicle 
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2 
in accordance with the position of the Selector 
handle 8. 
The brake controlling valve device 2 may be of 

any desired type which is adapted to Operate 
upon a reduction in pressure in brake pipe 5 
to effect an application of brakes on the Vehicle 
and upon an increase in said pressure to effect a 
release of brakes on the vehicle. However, for 
the purpose of illustration, it is shown as of the 
type disclosed in Patent 2,152,257 issued to me 
and Donald L. McNeal on March 28, 1939, but 
only those parts are shown which are required to 
illustrate the present invention. 
As shown, the brake controlling valve device 2 

comprises a pipe braket 20 to one face of which is 
connected the brake pipe 5, fluid pressure Supply 
pipe I, straight air pipe 6 and a brake applica 
tion and release pipe 2 leading to the differen 
tial relay valve device 3 and pneumatic Switch 
device 5. 
On another face of the pipe bracket 20 there is 

mounted a service application portion 22, only a 
portion of which is shown, and which is adapted 
to operate upon a service reduction in pressure 
in brake pipe 5 to supply fluid under pressure 
to a passage 23 for effecting a service applica 
tion of the brakes on the vehicle and which is 
adapted to operate upon an increase in pressure 
in the brake pipe to release fluid under preSSure 
from said passage to effect a release of the brakes. 
On another face of pipe bracket 20 there is 

mounted an emergency valve portion 24 which 
is adapted to operate together with the service 
application portion 22 upon an emergency re 
duction in brake pipe pressure to supply fluid 
under pressure to passage 23 for effecting an 
emergency application of the brakes on the We 
hicle. 

Associated with the emergency valve device 
24 is a brake pipe went valve device comprising 
a vent valve 25 for controlling an emergency com 
munication between a passage 26, and thereby 
the brake pipe 5 to which said passage is con 
nected, and an atmospheric vent 27 through 
which, when said valve is open, an emergency 
venting of fluid under pressure from the brake 
pipe is adapted to be effected in the usual man 
ner. The vent valve device further comprises a 
piston 28 connected by a stem 29a to the vent 
valve 25 and which is adapted to be operated by 
fluid under pressure supplied to a chamber 29 
at one side of said piston for opening said went 
valve against the pressure of a spring 30. The 
fluid under pressure for operating the vent valve 
piston 28 is adapted to be obtained from the 
emergency valve device 24 upon the usual emer 
gency operation thereof and such pressure is 
adapted to be dissipated through a choke 3 pro 
Vided in said piston and connecting chamber 29 
to the vent passage 27. The spring 30 is pro 
vided for closing the vent valve 25. 

Preferably associated with the pipe bracket 
2 of the brake controlling valve device is a dou 
ble check valve device 32 comprising a double 
check valve 33 which is arranged to operate in 
the usual manner to control communication be 
tween the brake application and release pipe 2 
and a passage 34 connected to the straight air 
pipe 6 on the One hand, and the passage 23 
through which the brakes on the vehicle are 
adapted to be controlled by automatic operation 
of the brake controlling valve device 2 on the 
other hand. 

Briefly, the operation of the brake valve device 

2,232,915 
and brake controlling valve device 2 is as fol 

OWS. 
When the selector handle 8 on the engineer's 

brake valve device is in the straight air po 
sition and the brake valve handle 9 is operated 
to effect a straight air application of the brakes, 
fluid under pressure is adapted to be supplied 
to the straight air pipe 6 from which it will 
flow by passage 34 to one end of the double check 
valve 33 and shift said check valve to the posi 
tion shown in the drawing. With the check 
valve 33 in this position fluid under preSSure 
Supplied to passage 34 is adapted to flow to the 
application and release pipe 2 for effecting a 
straight air application of brakes on the Vehicle 
as will hereinafter be more fully described. Upon 
Subsequent operation of the brake Valve device 

to effect a release of the brakes, fluid under 
pressure will be vented from the brake applica 
tion and release pipe 2? by Way of the Straight 
air pipe 6, as will be apparent. 

If it is desired that the brakes on the vehicle 
be controlled automatically, the Selector handle 
8 is turned to the automatic position. When 

the brake valve handle 9 is then operated to ef 
fect an application of the brakes on the vehi 
cle the pressure in brake pipe 5 is reduced. 
The brake controlling valve device 2 then op 
erates in accordance with whether the reduc 
tion in brake pipe pressure is at a service rate 
or an emergency rate to supply fluid under pres 
Sure to the automatic application paSSage 23 
of the pipe bracket 20. This supply of fluid 
under pressure to passage 23 is adapted to shift 
the double check valve 33 from the position 
shown to its left-hand position to close communi 
cation between pipe 2 and the straight air pipe 
paSSage 34. Fluid Supplied to passage 23 is then 
adapted to flow to pipe 2 for applying the brakes 
On the vehicle. 
When the brake controlling valve device 2 

operates upon an emergency reduction in brake 
pipe pressure as just described, it is also adapt 
ed to Supply fluid under preSSure to the Went 
valve piston chamber 29 for operating piston 
28 to unseat the vent valve 25 So as to locally 
vent fluid under pressure from the brake pipe 
5 to the atmosphere through the Went port 2 

at an emergency rate for propagating the emer 
gency reduction in brake pipe pressure to the 
next car in the train, in the usual well known 
manner. Also, as well known, the Supply of 
fluid under pressure to piston chamber 29, for 
Operating the pistOn 28 to unseat the Went valve 
25 is limited and Will be gradually dissipated to 
the atmosphere through Went port 3 in said 
piston. The capacity of this vent port is how 
ever so related to the amount of fluid pressure 
Supply as to maintain the went valve 25 un 
seated sufficiently long to insure substantially 
complete venting of fluid from the brake pipe 
at which time the spring 30 is adapted to act 
to Seat the vent valve 25. 
When the brake walve handle 9 is operated 

to effect an increase in preSSure in the brake 
pipe 5, for releasing the brakes on the vehicle, 
subsequent to either a service or emergency ap 
plication of brakes, the brake controlling valve 
device will respond and operate to release fluid 
under pressure from the automatic application 
and release passage 23 and thereby from the 
brake application and release pipe 2. 
Thus it will be evident that regardless of 

Whether the brakes on the vehicle are controlled 
by straight air through the straight air pipe 
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4. 
end of which a contact 85 is arranged for nove 
ment into circuit closing relation with a pair of 
fixed contacts 86 one of which is connected to 
the Wire 8. While the other is connected to One 
terminal of a battery 87 the other terminal of 
which is grounded. 
The rail sanders 9 may be of any conventional 

type from which sand is adapted to be blown by 
fluid under pressure to an outlet for Supply to the 
track rails; one sander 9 being provided for each 
of the rails under a vehicle. As shown in the 
drawing, each of the rail sanders 9 comprises a 
casing 90 having at one end adjacent the top 
thereof a sand inlet connection with a Sand box 
9 from which sand is adapted to flow by graV 
ity into the sander. At the opposite end of the 
casing 99 and adjacent the bottom thereof there 
is provided an outlet to a pipe 92 through which 
sand is adapted to be conveyed by gravity to the 
track rail, 
A cleaning pipe 93 and a pipe 94 are con 

nected to the casing 9 of each of the rail Sand 
ers, it being noted that said sanders are shown 
in the drawing connected in parallel. The clean 
ing pipe 93 is provided for conveying fluid un 
der pressure directly into the sanders for clean 
ing same while the pipe 94 is provided for coin 
veying fluid under pressure to the Sanders for 
blowing sand, supplied thereto from the sand 
boxes 9, to the sand outlet pipes 92, the amount 
of Sand thus supplied to said outlet pipes de 
pending upon the amount or pressure of fluid 
Supplied to the Sanders by Way of the pipe 94. 
The sanding valve device O is provided for 

controlling the Supply of fiuid under preSSure to 
the pipes 93 and 94 and comprises a casing 95 
having a chamber 96 containing a valve 97 which 
is arranged to control communication between 
said chamber and a bore 93 to which pipe 94 
is open. The end of bore 98 opposite the valve 
9 opens to a coaxial bore 99 of greater diameter 
and Which is Open to the cleaning pipe 93. A 
valve seat (9 is provided connecting the ad 
jacent ends of bores 98 and 99. The opposite 
end of bore 99 is open to a chamber of which 
contains a piston 2 having at its Outer face a 
pressure chamber 3 which is connected to a 
pipe G4. Projecting from the opposite face of 
pistOn 2 through chamber and bores 99 
and 98 into substantial engagement with valve 
S is an operating stem 5. This stem has a 
loose fit in the bore 99 for supporting same and 
is provided with a valve 6 for engagement 
With the valve seat O. Beyond this Valve the 
portion of stem 2 extending into the bore 98 
is of Smaller diameter than said bore to permit 
the fiOW of fluid under pressure therethrough, 
The operation of the Sanding Valve device is 

adapted to be controlled by either the electro 
magnet valve device or by the energency 
valve portion 24 of the brake controlling valve 
device 2. 
The electro-magnet valve device comprises 

a magnet having one terminal connected to 
the ungrounded side of battery 87 through a wire 

8 and the other terminal connected to a wire 
9 which leads to one finger of the manually 

operated switch f3 the other finger of which is 
grounded. The electro-magnet valve device 
further comprises a double beat Valve 0 con 
tained in a chamber which is connected to 
a sand reservoir 2. The double beat valve O 
is provided for controlling communication be 
tween the chamber and a chamber 3 Which 
is connected to the fluid pressure supply pipe 7, 
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and chamber and a chamber 4 which is 
connected to a pipe 5 leading to one end of a 
double check valve device 6. A spring T is 
provided in chamber 3 for urging the valve 

O to the position shown in the dra Wing for 
opening communication between the fluid pres 
sure supply pipe 7 and sand reservoir 2 when 
the electro-magnet O is deemergized. When the 
electro-magnet 07 is energized it is adapted to 
move the valve 0 to a position opposite from 
that shown for closing communication between 
the supply pipe 7 and sand reservoir 2 and 
for connecting said reservoir to the pipe 5 
leading to the double check valve 6. 
A pipe 8 connects the opposite end of the 

double check valve device 6 to the went valve 
piston chamber 29. The side outlet of the double 
check Valve device 6 is connected to the pipe 
04 leading to piston chamber 93 of the sanding 

valve device O. The double check Waive device 
6 is operative in the usual manner to close 

communication between pipes 8 and is when 
fluid under pressure is supplied to pipe 5 for 
Supply to pipe 04 and to close communication 
between pipes f 5 and f 94 when fluid under 
pressure is supplied to pipe for Supply to 
pipe 04. 
The control valve device 2 comprises three 

flexible diaphragms 20, 2 and 22 and three 
poppet valves 23, 24, and 25; the valve 23 
being arranged for control by diaphragm 2), the 
valve 24 by diaphragm 2 and the valve 25 
by the diaphragm. 22. The diaphragm. 2 has 
at One side a chamber 25 connected to a fluid 
pressure supply pipe 27 and is operative upcin 
the supply of fluid under pressure to said cham 
ber to unseat the valve 23 for opening com 
munication from a fluid pressure supply passage 
28 to a chamber 29 provided at the opposite 

Side of the diaphragm. A spring 3 is provided 4 
for urging the valve f23 to its seat. 
The diaphragm f2 has at one side a cham 

ber 3 connected to a fluid pressure supply pipe 
32 and is adapted to operate upon the supply of 

fluid under pressure to said chamber to unseat 
the Valve 24 for opening communication be 
tWeen passage 28 and a chamber 33 provided 
at the Opposite side of said diaphragm. The dia 
phragm. 22 has at one side a pressure chamber 
34 connected to a control pipe 35 and is adapted 

to Operate upon the supply of fluid under pres 
Sure to said chamber to unseat the valve 25 for 
Opening Communication between the fuid pres 
Sure supply passage 28 and a chamber 35 pro 
Vided at the opposite side of the diaphragm. A f 
Spring 37 is provided for urging the valve 2. 
to its Seated position shown, while a spring 39 
is provided by urging the valve 25 to its seated 
position shown. 
The Supply passage 28 is connected to a fluid 

pressure supply reservoir 40 which is connected 
by way of a check valve 4 and a hand oper 
ated cut-out valve 42 to the brake pipe 5. It 
will be evident that when the brake pipe 5 is 
charged with fluid under pressure in the usual 
manner, fluid Will flow therefrom to the reser 
Voir 40 and charge same to Substantially the 
Same pressure, and fluid at Such pressure. Will be 
Supplied to passage 28 in the Valve device A2. 
The diaphragm chambers 29, 33, and 35 

are connected, respectively, through chokes it, 
45, and 46 to a passage 57 which is connected 
to One end of a pipe 48 the opposite end of which 
is connected to chamber 96 in the Sanding ValWe 

75 device O. 
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2.232915 
The control pipes 27, 32, and 136 are con 

nected to passages 62, 67, and 56 leading to the 
medium, low and high speed magnet valve de 
vices, respectively, in the differential relay valve 
device 3. By this arrangement it will be noted 
that the chambers 26, 3, and i 34 are con 
nected in parallel with the chambers 43, 44, and 
42, respectively, in the relay valve device 3. 

Operation of the brakte equipment 
If it is desired to effect an application of the 

brakes on the vehicle, fluid under preSSure is 
supplied to the brake application and release pipe 
2 either by straight-air operation of the brake 
waive device or by automatic operation of Said 
brake valve device and the consequent operation 
of the brake controlling valve device 2, as here 
inbefore described. When a relatively low pres 
sure is thus obtained in pipe 2 such pressure 
acting in chamber 82 on piston 8 of the switch 
device 5 actuates said piston to move the contact 
85 into circuit closing relation with the con 
tact fingers 86 for thereby connecting the bat 
tery 87 to Wire 80 leading to one of each pair of 
fixed contact fingers in the speed governor de 
vice 4. 

Let it be assumed that the vehicle is oper 
ating above the high speed limit, in which case 
the movable governor contacts will occupy the 
positions shown. So that electric current Sup 
plied through wire 80 will be thus supplied to 
the high speed magnet 53 and to the medium 
speed magnet 59, for energizing said magnets. 
The low speed magnet 52 remains deemergized 
under this condition. The high and medium 
speed magnet valves 54 and 60 are thus seated 
While the Valves 55 and 6 are unseated. 

Fluid under pressure Supplied to the pipe 2 as 
above described then flows directly to diaphragm 
chamber 45 and with the magnet controlled valves 
conditioned as just described, fluid under pres 
sure will also flow from pipe 2 through passage 
48 past the valve 55 to passage 56 leading to dia 
phragm chamber 42 and also past the magnet 
valve 6 to passage 62 leading to diaphragm 
chamber 43. Fluid under pressure will also flow 
from passage 48 past the low speed magnet valve 
66 to passage 67 leading to chamber 44. Under 
this speed condition the chambers 42 to 45 will 
be thus all charged with fluid at the same pres 
sure. upon initiating an application of brakes on 
the vehicle So that the three smaller diaphragms 
39, 49, and 4 Will be in a balanced condition. 
The pressure in chamber 42 acting on the largest 
diaphragm, 38 is not balanced however as just de 
scribed and is therefore adapted to exert a force 
acting in the direction of the left hand to con 
trol the Operation of the application and re 
lease valve device 35 for supplying fluid under 
pressure to the brake cylinder device 8 to apply 
the brakes on the Vehicle. The degree with which 
the brakes on the vehicle Will be applied as just 
described is controlled by the relatively large ef 
fective area of diaphragm 38 and the degree of 
fluid pressure Supplied to act in chamber 42. 
The pressure of fluid Supplied to chamber 42 by 
operation of either the brake valve device or 
brake controlling valve device 2 may be of any 
degree desired to provide for a chosen degree of 
braking on the vehicle and consequently a de 
sired rate of deceleration thereof, as will be ap 
parent. - 

When, due to the brake application just de 
scribed, the speed of the vehicle becomes reduced 
to below the high speed limit the contact 12 in 

the governor device 4 is moved out of engagement 
with the fingers 75 and thereby effects deemer 
gization of the high speed magnet 53 as a re 
Sult of which spring 57 seats valve 55 and un 
seats valve 54. The unseating of Walve 54 opens 
communication between diaphragm chamber 42 
and the atmospheric release passage 58 thereby 
releasing the fluid under pressure from said 
chamber. This permits the pressure of fluid act 
ing in diaphragm chamber 43 on the effective 
area of diaphragm 39 to control the operation 
of the application of the release valve device 35, 
and since the effective area of the diaphragm 39 
is less than that of the larger diaphragm 38, 
the force acting on the application and release 
valve device is likewise less and said device oper 
ates to effect a corresponding reduction in pres 
sure in the brake cylinder 8 and in the degree of 
brake application. 
When the speed of the vehicle becomes re 

duced to below the medium speed limit the con 
tact 3 in the Speed governor device is moved Out 
of engagement with the contact fingers 76 and 
thereby effects deenergization of the medium 
speed magnet 59. Spring 63 then acts to seat 
Valve 6 and unseat valve 60, due to which, fluid 
under pressure is vented from the diaphragm 
chamber 43 through passage 62 past valve 60 to 
the release passage 58 and then to the atmos 
phere. As a result, the diaphragm 39 is ren 
dered ineffective to further control the degree of 
brake application on the vehicle and the dia 
phragh 40 of smaller effective area comes into 
control, and since this area is less than that of 
diaphragm 39 the force controlling operation of 
the application and release Valve device 35 is re 
duced a corresponding amount. As a result the 
brake cylinder pressure is correspondingly re 
duced and the degree of brake application lim 
ited to the lower Speed. 
When the speed of the vehicle becomes re 

duced to the low Speed limit, the speed gov 
ermor device 4 moves the contact 74 into circuit 
closing relation with the contactfingers 17 and 
thereby supplies electric current from wire 80 
to the low speed magnet 65 which is thereby 
energized and operates to move the double beat 
valve 66 to its lower seated position. In this 
vented to the atmosphere through passage 67 
to the release passage 58 so that the flexible 
diaphragm 40 is rendered ineffective to further 
control the operation of the application and the 
release valve device 35, said control being passed 
on to the Smallest diaphragm 4, and since the 
area of this, diaphragm is less than that of dia 
phragm 40, the application and release valve de 
vice operates to correspondingly reduce the pres 
sure of fluid in the brake cylinder device. This 
degree of brake application is then retained for 
all further reduction of vehicle speed since the 
governor contact 74 will remain in bridging re 
lation with the contact fingers 76. 

If at the time the brake application is initiated 
on the vehicle the vehicle is operating below the 
high speed limit the high speed magnet 53 will 
remain in its deenergized condition so that the 
largest diaphragm 38 will never be effective dur 
ing that brake application to control the degree 
of brake application. Instead, the diaphragm 39 
will be initially effective under this condition and 
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the diaphragms 40 and 4 will successively come 
into control as the vehicle speed, is reduced to 
correspondingly reduce the degree of the brake 
application in the same manner as above de 
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scribed. If at the time the brake application is 
initiated the train is operating at a speed between 
the low and medium speed limits, the high and 
medium speed magnets will not be energized 
in Which case neither of the diaphragms 38 or 
39 will be effective to control the degree of brake 
application. Under this condition the diaphragm 
40 will be initially effective followed by the dia 
phragm 4 at the time the speed of the vehicle 
is reduced to below the low speed limit. In case 
the brake application is initiated when the ve 
hicle is operating below the low speed limit then, 
as Will be apparent, the diaphragms 38, 39, and 40 
Will not come into action and diaphragm 4 will 
control the degree of brake application. 

It should be noted that all of the diaphragm 
chambers 42 to 45 are supplied with fluid under 
pressure Whenever the brakes on the vehicle are 
applied with the vehicle operating above the high 
Speed limit. When the brakes on the vehicle are 
applied With the vehicle Öperating between the 
high and medium speed limits the diaphragm 
chamber 42 is vented, while the chambers 43 to 
45 are all supplied with fluid under pressure. 
When the vehicle is operating at a speed between 
the medium and low speed limit both of the dia 
phragm chambers 42 and 43 are vented while 
the chambers 44 and 45 are supplied with fluid 
under pressure. Below the low speed limit only 
chamber 45 is supplied with fluid under pressure, 
as will be apparent. Advantage is taken of this 
variable pressure condition of chambers 42, 43 
and 44 for controlling the operation of the im 
proved sanding mechanism to vary the supply 
of Sand for sanding the track rails, as will now 
be described. 

Operation of the sanding apparatus 
It will be noted that since diaphragm chambers 

34, 126, and 13 in the fluid pressure supply con 
trol valve device 2 are connected to the dia 
phragm chambers 42, 43, and 44, respectively, in 
the relay valve device 3, as hereinbefore described, 
all of Said diaphragm chambers in the control 
Valve device f2 will be supplied with fluid under 
pressure Whenever the brakes on the vehicle are 
applied with the vehicle operating at or above the 
high Speed limit. When the vehicle is operating 
between the high and medium speed limits at the 
time the brakes thereon are applied and the dia 
phragm chamber 42 in the differential relay de 
Vice 3 is vented, the diaphragm chamber 34 in 
the valve device f2 will likewise be vented. With 
the vehicle operating between the medium and 
low speed limits at the time the brakes are ap 
plied and the chambers 42 and 43 in the differen 
tial relay valve device thus vented, the chambers 
34 and 26 in the valve device 2 will also be 

vented. When a vehicle is Operating below the 
low speed limit all of the diaphragm chambers 
34, 26, and 3 in the valve device 2 will be 
vented along with the diaphragm chambers 42 
to 44, respectively, in the valve 2. 
When fluid under pressure is supplied to all of 

the diaphragm chambers 34, 26, and 3 in the 
Valve device , l2, such pressure acting on the - dia 
phragms 122, 20, and i 12 deflects said dia 
phragms in a down Wardly direction and unseats 
the valves f25, 23, and 24 which then supply 
fluid under pressure from passage 28 to cham 
bers 35, 29 and 33, respectively. The fluid 
under pressure thus supplied to chambers 35, 
29, and 33 then flows through the chokes 46, 
44, and A5, respectively, to passage 47 and 
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then to pipe f48 leading to the sanding valve 
device O. With the vehicle operating above the 
high speed limit the amount of fluid under pres 
sure thus supplied to pipe f48 for sanding pur 
poses, which will be described in greater detail 
hereinafter, is therefore governed by the com 
bined flow capacities of chokes f46, 44 and 45. 
With the vehicle operating between the high 

and medium Speed limits, in which case the dia 
phragm chamber 22 is vented as above described, 
the valve 25 will be seated by spring 39, so that 
there can be no supply of fluid under pressure for 
Sanding through the choke f46 to the pipe 48. 
Under this Speed condition it will thus be appar 
ent that the Supply of fluid under pressure to pipe 
48 for sanding is limited to the combined flow 
capacities of chokes 44 and 45. 
With the Vehicle Operating between the medium 

and low Speed limits and both diaphragm cham 
bers 34 and 26 vented, both of the valves 25 
and 23 will be seated. Under this condition the 
Supply of air to pipe 48 for Sanding purposes is 
thus limited to the flow capacity of choke 45 
only. 
When the vehicle is operating below the low 

Speed limit all of the diaphragm chambers 34, 
26, and 31 are vented along with diaphragm 
chambers 42 to 44 of the relay valve device and 
as a result all of the valves 25, 23 and 24 in 
the valve device f2 will be seated so that no fiuid 
pressure is supplied to pipe 48 for sanding. 

It Will now be apparent that whenever the 
brakes on the vehicle are applied fluid under pres 
Sure will be supplied to the pipe 48 for sanding, 
which Will presently be described, in an amount 
or at a pressure which depends upon the number 
of chokes 46, 45 and 44 which are rendered 
effective as governed by the speed at which the 
Vehicle is operating. 
Whenever the brakes on the vehicle are ap 

plied with the vehicle operating above the low 
Speed linait the operator may effect sanding of 
the track rails by closing the switch 3 to effect 
energization of the magnet 07. The energiza 
tion of this magnet acts to shift the double beat 
valve () to the opposite position from that 
shown in the drawing and to thereby connect 
the Sanding reservoir f 12, which was previously 
charged with fluid under pressure from the sup 
ply pipe 7, to pipe 5 leading to one end of the 
double check valve device f6. The double 
check valve is thereby operated to close com 
munication between pipe 8 and pipe 04 and 
to connect the latter to pipe 5. Fluid pres 
Sure supplied to pipe 5 then flows to pipe 04 
and thence to piston chamber 03 in the sand 
ing valve device (). 

This supply of fluid under pressure to piston 
chamber 03 acts to move said piston and there 
by the valve 88 in the direction of the left hand 
to unseat the valve 97 to permit fluid under 
pressure Supplied to the pipe $8 by the valve 
device 2 to flow past the valve 97 to the bore 
98. After the valve 97 is thus unseated the con 
tinued movement of piston f O2 moves the valve 

6 into engagement with seat 00 to close com 
munication between bore 98 and the bore 99. It 
will thus be apparent that during this operation, 
the valve 06 will be unseated momentarily after 
valve 97 is unseated So that, for an instant, fluid 
under pressure Supplied from pipe 48 to bore 
98 will be permitted to flow to the bore 99 and 
then to the cleaning pipe 93 for supply to the 
rail sanders to clean same. This supply of fluid 
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to the cleaning pipe 93 is however only momen 
tary since the valve fo6 is promptly moved into 
engagement with the seat 00 to cut off such 
flow so that all further fluid supplied to the bore 

5. 98 will flow through the sanding pipe 94 to the 
rail Sanders 9 for blowing sand from said sanders 
to the outlet pipes 92 for supply to the track 
rails for Sanding Same. ..., 
The amount of pressure of fluid supplied from 

0 pipe 48 through the sand pipe 94 to the two 
rail, Sanders, 9 depends upon the number of 
chokes 46, 45 and .44 in the valve device 2 
which are effective to supply fluid under pressure 
from the reservoir 40 to the pipe 48, and as 

l5 will be apparent from the above description, such 
amount or pressure Will vary according to the 
speed at which the vehicle is operating. If the 
vehicle is operating above the high speed limit 

, the supply of fluid under pressure for Sanding 
20 will be by Way of the three chokes so that the 

amount or pressure of fluid supplied to the 
sanders 9 for blowing sand to the sand pipes 
92 will be relatively great. In case the vehicle 
is operating between the high and medium speed 

25 limits and only the chokes f44 and 45 are effec 
tive to supply fluid under pressure to pipe, 48 
to effect sanding, the amount or pressure of fluid 
will be less than when the vehicle is operating 
above the high speed limit, and the amount of 

30 sand blown from the rail sanders to the sand 
pipes 92 will also be correspondingly reduced, 
As the chokes i46, 45 and || 44 are thus Succes 
sively rendered ineffective upon reduction in the 
vehicle Speed, the amount or pressure of fluid 

35; supplied to the sanding valve device 0 for sup 
ply to pipe 94 Will be reduced accordingly and 
the amount of sand blown through the sand 
pipes 92 will likewise be reduced in proportion. 
In other Words, the amount of sand supplied to 

40 the sand pipes 92 for sanding of the track rails 
depends upon and Will vary in proportion to the 
amount or pressure of fluid supplied to the pipe 
94, and since such amount or pressure of fluid 
depends upon the speed of the vehicle and is 

45 varied in proportion to different ranges of speed, 
as above described, the track rails will be sanded 
to substantially the most efficient degree for all 
speeds at which the vehicle may operate. 
The fluid pressure supplied from the Sanding 

50 reservoir 2 to piston chamber 03 in the sand 
ing valve device O is gradually blown to the at 
mosphere through a choke f 50 which may be 
provided in the pipe 5 and when this pressure 
is sufficiently reduced a spring 5 acting on the 

65 sanding valve 97 urges said valve to its seat and 
thus returns the valve 06 and piston 02 to their 
normal positions shown and in which the further 
supply of fluid under pressure from the pipe 48 
to the sanding pipe 94 is cut off, thus terminat 

to ing the sanding of the track rails. It will how 
ever be noted that the valve 06 is unseated be 
fore the valve 97 obtains its seat, so that mo 
mentarily during the closing movement of the 
valve 97 there will be a flow of fluid under pres 

6 sure from bore 98 to the cleaning pipe 93. Thus 
at the termination of the sanding period a sud 
den, but limited flow of fluid under pressure, is 
provided through the cleaning pipe 93 to clean 
out the sanders 9 so that they will be in condi 
tion to operate subsequently, when desired. 
The length of time during which sanding can 

be effected due to operation of the manually op 
erated switch 3 is thus limited to the volume 
of sanding reservoir 2 with respect to the vent 

sing capacity of choke 50, but these parts are so 

designed as to insure sanding over a sufficient 
length of time to bring a vehicle to substantially 
a stop. At the end of the Sanding period the 
manually operative Switch 3 may be returned 
to its normal position. The magnet Oil is there- 5 
by deenergized permitting spring 7 to shift the 
double beat valve 0 back to the normal posi 
tion shown and in which position the Sanding 
reservoir 2. Will be recharged with fluid under. 
pressure from the supply pipe So as to be in 10 
condition for further manual sanding whenever 
Such is desired. 
Manual sanding of the track rails as above 

described may be effected at any time the brakes 
on the vehicle are applied, regardless Of Whether 15 
the application is due to straight air operation 
of the brake valve device for to automatic Serv 
ice operation of the brake valve device and of the 
brake, controlling valve device 2 as Will be appar 
ent. 20 

However, When the brake valve device, is op 
erated to effect an emergency, reduction in pres 
sure in brake pipe 5 and the brake controlling 
valve device. 2 responds to such reduction to effect 
an emergency application of the brakes on the 25 
Vehicle, the Sanding valve device () is operated 
automatically to effect sanding of the rails, as 
Will noW be described. 
When an emergency application of the brakes 

on the vehicle is effected fluid under pressure 30 
supplied to the vent valve piston chamber 29 
for actuating the vent valve piston 28 to un 
seat the vent valve 25 also flows from said cham 
ber through pipe 8 to the double check valve 
device if G wherein it acts to close communica- 33. 
tion between pipes 5 and f O4 and to open 
communication between the latter and pipe 8. 
Fluid under pressure supplied to the pipe 8 
then flows through pipe 04 to the sanding valve 
device O and operates said device in the same 40 
manner as hereinbefore described to supply fluid 
under pressure from pipe 48 to the sanders 9 
for effecting sanding of the track rails. 
The fluid pressure thus provided for operat 

ing the vent valve piston 28 and sanding valve 45 
device O gradually reduces to the atmosphere 
through choke 3 in the vent valve piston and 
the atmospheric passage 27 and when reduced 
sufficiently permits the Spring 30 to close the 
vent valve 39 as hereinbefore described and also 50 
permits spring 5 to close valve 97 and thus 
terminate Sanding. The parts are so designed 
that the valve 97 Will not be closed as just de 
scribed however until further sanding of the rails 
is not required, that is, until the vehicle is 55. 
brought to a Substantial stop. When the appa 
ratus is Operated to supply sand for sanding dur 
ing an emergency application of the brakes it 
will be apparent that the valve device. 2 will 
Operate in the same manner as heretofore de- 60 
Scribed to Vary the amount or the pressure of 
fluid supplied for Sanding according to the dif 
ferent speed ranges at which the vehicle oper 
ates to thereby insure most efficient braking but 
to prevent undue waste or loss of sand due to ex- 65 
CeSSiWe Se thereOf. , 

In order that the supply of sand for sanding 
the track rails may be maintained until the ve 
hicle is brought to a substantial stop as above 
described, it will be apparent that the contact ?0 
14 in the speed governor device 4 will not move 
into engagement with the fingers 77 to effect 
energization of the low speed magnet 65 and thus 
terminate sanding until the vehicle speed is re 
duced to a low degree, such as for instance from 7 
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three to five miles per hour which is sufficiently 
low to insure prompt completion of the Stop 
without further sanding of rails. This improved 
apparatus prevents the blowing of sand to the 
track rails when the vehicle is stopped and thus 
avoids waste of sand under Such a condition, as 
Will be apparent. 
The Speed limits at Which the high and me 

dium speed governor contacts 72 and 73 open 
the circuits controlled thereby may be whatever 
desired, such as for example sixty and thirty 
five miles per hour, respectively. 

It will be apparent that sanding of the rails 
either during a straight air brake application 
or during an automatic service brake application, 
due to manual operation of the switch 3, may 
be terminated by releasing said switch or with 
the arrangement just described may be main 
tained by holding the SWitch 3 closed until the 
vehicle is brought nearly to a stop. 
With this improved sanding apparatus it will 

be noted that when a standing test of the brakes 
on a train is made, that is, a test with the train 
at rest before it leaves a terminal, no sand need 
be wasted, since neither the high nor medium 
speed magnets 53 and 59 will become energized 
under Such a condition. 
The check valve 4 is provided between the 

brake pipe and reservoir 40 to prevent the back 
fiow of fluid under pressure from said reservoir 
to the brake pipe whenever the brake pipe pres 
sure is reduced below that in said reservoir as 
in effecting an emergency application of the 
brakes. An adequate amount of fiuid under 
pressure is thereby assured in the reservoir 40 
for sanding purposes at all times and While any 
reduction in pressure in said reservoir will have 
some slight effect on the amount of fluid sup 
plied through the valve device 2 to the sand 
pipe 48 for sanding, said reservoir will be suf 
ficiently large to minimize this effect. 

Summary 

From the above description it will now be 
noted that the improved speed controlled sand 
ing apparatus will provide sand for sanding pur 
poses in amounts which are substantially pro 
portional to different ranges in speed at which 
the vehicle Will operate and which will thus pro 
vide substantially the Same amount of Sand on 
a certain unit length of track rail for all vehicle 
speeds. This arrangement will therefore insure 
efficient braking of the vehicle but at the same 
time will avoid undue use and Waste of sand 
at the lower vehicle speeds; and prevent loss of 
sand when the vehicle is stopped. 

It should be understood that the improved 
sanding apparatus is associated with the Speed 
controlled relay valve device 3 for illustrative 
purposes only. The improved apparatus may be 
arranged to provide any desired number of dif 
ferent rates of Said Supply corresponding to any 
desired number of different selected ranges of 
speed within the speed limits of the vehicle. 
While one illustrative embodiment of the in 

vention has been described in detail it is not the 
intention to limit the Scope to that embodiment 
or otherwise than by the terms of the appended 
claims. 

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

1. A sanding apparatus for sanding a rail un 
der at railway vehicle, comprising, Sander means 
for supplying sand for Sanding. Said rail, reg 
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ulating means for providing different rates of 
sand Supply by said sander means, means ad 
justable in accordance with one or another of 
a plurality of different selected ranges of vehicle 
Speed within the Speed limits of the vehicle, 
mechanism conditionable substantially in ac 
cordance with the speed of the vehicle for con 
trolling the adjustment of the adjustable means, 
and control means operative upon the different 
adjustments of the adjustable means for COn 
trolling said regulating means to provide a rate 
of sand supply by Said sander means corre 
sponding to each different speed range adjust 
ment of said adjustable means. 

2. A Sanding apparatus for Sanding a rail 
under a railway vehicle, comprising, Sander 
means for Supplying Sand for Sanding Said rail, 
regulating means for providing different rates 
of Sand Supply by Said Sander means, means ad 
justable Successively during deceleration of the 
vehicle to a series of different conditions cor 
responding to different selected ranges of speed 
of the vehicle, and means operative upon said 
Series of Successive adjustments to control said 
regulating means for providing a correspond 
ing Series of Successively reduced lates of Sand 
Supply by Said Sander means, which rates are 
proportional to the Speed range adjustments of 
the adjustable means. 

3. A Sanding apparatus for sanding a rail 
under a railway vehicle, comprising, sander 
means from which sand for sanding said rail is 
adapted to be blown by fluid under pressure at 
a rate proportional to the amount or pressure 
of said fluid, regulating means for varying the 
amount or pressure of fluid supplied to said 
Sander means, and means adjustable Succes 
Sively during deceleration of the vehicle to a 
series of different conditions corresponding to 
different selected ranges of speed of the vehicle, 
Said regulating means being controllable from 
the adjustable means and being operative upon 
each Successive operation in said series of differ 
ent conditions of said adjustable means to pro 
vide a correspondingly reduced amount or 
preSSure of fluid Supplied to said sander means. 

4. A Sanding apparatus for sanding a rail 
under a railway vehicle, comprising, sander 
means for Supplying sand for sanding said rail, 
regulating means adjustable to provide one rate 
of Sand Supply by said sander means for one 
Speed range of the vehicle, another rate of sand 
Supply for another speed range of the vehicle 
and still another rate of sand supply for a third 
Speed range of the vehicle, means conditionable 
for each of Said different speed ranges to effect 
adjustment of Said regulating means to limit 
the rate of Sand supply according to the speed 
range, and means adjustable substantially in 
accordance with the Speed of the vehicle for 
controlling the conditioning of said means. 

5. A Sanding apparatus for sanding a rail 
under a railway vehicle, comprising, sander 
means from Which Sand for sanding said rail is 
adapted to be blown by fluid under pressure at 
a rate proportional to the capacity of a communi 
cation to Supply fluid under pressure thereto, 
regulating means adjustable to vary the flow 
capacity of Said communication in proportion to 
different Selected speed ranges of the vehicle 
Within the Speed limits thereof, and means con 
trollable by the Speed of the vehicle operative 
in each of Said speed ranges to effect adjust 
ment of said regulating means to provide the 
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2,232,915 
proper flow capacity through said communication 
for Said Speed range. 

6. A sanding apparatus for sanding a rail 
under a railway vehicle, comprising, sander 
means from which sand for sanding said rail is 
adapted to be blown in a quantity which varies 
in accordance with the amount of fluid under 
pressure supplied thereto, regulating valve means 
adjustable to supply different selected amounts 
of fluid under pressure to said sander means 
Corresponding to different selected speed ranges 
of the vehicle within the speed limits thereof, 
and means controlled by the speed of the ve 
hicle and operative upon deceleration thereof to 
effect different adjustments of said regulating 
Valve means to Supply fluid under pressure to 
Said Sander means in the selected amount for 
each Selected speed range. 

7. A Sanding apparatus for Sanding a rail 
under a railway vehicle, comprising, sander 
lineans for Supplying sand for sanding said rail, 
regulating means adjustable to provide different 
rates of Sand Supply by said sander means cor 
l'esponding to different selected speed ranges of 
the vehicle Within the speed limits thereof, con 
trol means having positions corresponding in 
number to Said speed ranges and operative upon 
in Oveinent Successively first to one and then to 
&nother of Said positions to effect a series of 
Successive adjustments of said regulating means 
to provide a corresponding number of different 
and Successively reduced rates of sand supply by 
Said Sander means, and means conditionable in 
accordance with the speed of the vehicle upon 
deceleration thereof to position said control 
means in first one and then another of its posi 
tions corresponding to the speed range in which 
the vehicle is operating. 

8. A Sanding apparatus for sanding a rail 
under a railway vehicle, comprising, sander 
means for Supplying sand for sanding said rail, 
regulating means for controlling the rate of sand 
Supply by Said Sander means and comprising a 
piurality of valves operable together to provide 
One rate of Sand Supply, said regulating means 
being Operable to provide a plurality of different 
rates of Sand Supply upon one or more of said 
Valves being cut out of operation, and means for 
controlling said regulating means and adjust 
able Substantially in accordance with the speed 
of the vehicle to render either all of said valves 
effective to control the rate of sand supply or 
to cut one or more of said valves out of opera 
tion for thereby proportioning the rate of sand 
Supply Substantially to the speed of the vehicle 
Within different speed ranges thereof. 

9. A Sanding apparatus for sanding a rail 
under a railway vehicle comprising sander 
means for Supplying sand for sanding said rail, 
regulating means for controlling the rate of sand 
Supply by Said sander means and comprising a 
plurality of valves operable together to provide 
a chosen maximum rate of sand supply, said 
regulating means being operable to provide a 
Series of successively slower rates of sand supply 
Upon cutting first one and then another of said 
Valves out of Operation, and means condition 
able in accordance with the speed of the vehicle 
for rendering all of said valves effective above a 
certain high speed limit of the vehicle and oper 
ative upon deceleration of the Vehicle to succes 
sively cut first one and then another of said 
Valves out of operation at chosen reduced speeds 
of the vehicle. 

10. A Sanding apparatus for sanding a rail 

9 
under a railway vehicle, comprising, sander 
means from which sand for Sanding said rail is 
adapted to be blown by fluid under pressure at a 
rate dependent upon the pressure of said fluid, 
a plurality of valves for independently supplying 
fluid under pressure to said sander means for 
blowing Sand therefrom, the pressure of said fluid 
obtained at said Sander means varying in pro 
portion to the number of said valves which are 
Operative to supply fluid under pressure thereto, 
and means for controlling said valves and oper 
able either to render all of said Valves effective 
to Supply fluid under pressure to said sander 
means or to successively render first one and 
then another of said valves ineffective to Supply 
fluid under pressure to said sander means. 

11. A sanding apparatus forsanding a rail un 
der a railway Vehicle, comprising, sander means 
from which Sand for Sanding said rail is adapted 
to be blown by fluid under pressure at a rate 
dependent upon the pressure of Said fluid, a plu 
rality of valves for independently supplying fluid 
under pressure to Said Sander means for blowing 
sand therefrom, the pressure of said fluid ob 
tained at said Sander means Varying in propor 
tion to the number of said valves which are op 
erative to Supply fiuid under pressure thereto, 
and means conditionable in accordance with the 
Speed of the Vehicle for controlling said Valves 
and operable to render all of said valves oper 
able at a certain high Speed limit of the Vehicle 
and for rendering one of said Valves inoperative 
at a certain lower speed, another of said valves 
inoperative at a still lower Speed, and for render 
ing still another of said WalWes inoperative at a 
still lower speed of the vehicle. 

12. A sanding apparatus for sanding a rail un 
der a railway vehicle, comprising, sanding means 
Operable to Supply sand at Various rates for 
sanding said rail, means having a plurality of 
chambers corresponding to different selected 
Speed limits of the vehicle Within the Speed range 
thereof, valve means Operable upon a variation 
in fluid pressure in one or more of Said cham 
bers for varying the rate of Sand Supply by said 
sander means in proportion to the number of 
said chambers in Which said Variation in fluid 
pressure is effected, control means for effecting 
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said variation of fluid pressure in one or more of 
said chambers, and means conditionable Sub 
stantially in accordance with the speed of the 
vehicle for selectively connecting one or more of 
said chambers to Said control means for render 
ing Said controli means effectiVe to effect : a Varia 
tion in fluid pressure therein. 

13. A sanding apparatus forsanding a rail un 
der a railway vehicle, comprising, sander means 
operable to supply Sand at various rates for 
sanding said rail, means having a plurality of 
chambers corresponding to different speed 
ranges of the vehicle Within the speed limits 
thereof and to which chambers fluid under pres 
sure is adapted to be supplied and released, 
means operable When the pressure of fluid in 
one or more of Said chambers exceeds a certain 
degree to regulate the rate at Which sand is sup 
plied by said Sander means in proportion to the 
number of said chambers in which the pressure 
of fluid exceeds said certain degree, Said means 
being operable upon the release of fluid under 
pressure from one or more of said chambers to 
effect a proportionate reduction in the rate of 
Sand supply by said Sander means, means oper 
able to provide fluid under preSSure for supply 
to all of Said chambers, and means conditionable 
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Substantially in accordance with the Speed of the 
Vehicle for controlling communication through 
which fluid under pressure is adapted to be Sup 
plied to and released from Said chambers and 
operative in accordance With different speed 
limits of the vehicle to condition said communi 
cation so as to vary the rate of Sand Supply in 
proportion to the vehicle speed at Said Speed 
limits. 

14. In combination, means having a plurality 
of chambers corresponding to different Speed 
limits at Which a vehicle is adapted to Operate 
Within its range of Speed and being Operable by 
fluid under pressure acting in One or another of 
said chambers to effect various degrees of brake 
application on the vehicle according to which 
chamber is effective, control means Operative to 
provide fluid under pressure for supply to said 
chambers for operating said means, means con 
ditionable substantially in accordance with the 
speed of the vehicle for selectively connecting the 
chamber corresponding to the operating Speed 
of the vehicle to said control means, and Sanding 
means conditioned, in accordance With Which 
of said chambers is effective, to operate during 
an application of the brakes on the Vehicle to 
effect a supply of sand at a rate proportional to 
the respective Speed limit. 

15. In combination, means having a plurality 
of chambers corresponding in number to differ 
ent Selected speed limits. Within the Speed range 
of the vehicle and being operable upon the Sup 
ply of fluid under pressure to all of said cham 
bers to effect a maximum degree of brake ap 
plication on the vehicle and upon subsequent 
venting of fluid under pressure first from one 
and then another of Said chambers to effect a 
reduction in the degree of brake application for 
each chamber thus vented, means for Supplying 
fluid under pressure to all of Said chambers, 
means Conditionable Substantially in accordance 
with the speed of the vehicle and operative upon 
deceleration thereof during braking to effect at 
said different selected Speed limits the wenting 
of first one and then another of Said chambers, 
sand control means operable to provide for a 
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supply of sand at different rates for Sanding a 
rail under the vehicle, and means operable upOn 
the supply of fluid under pressure to all of Said 
chambers to effect Operation. Of Said Sand COn 
trol means to provide for a maximum rate of 
Sand Supply and upon the Subsequent Wenting of 
first one and then another of Said chambers to 
effect adjustment of Said sand control means to 
provide for the Supply of Sand at a reduced rate 
which is in proportion to the reduced speed. Of 
the vehicle. 

16. In combination, sander means from which 
Sand for Sanding a rail under a Vehicle is adapt 
ed to be blown by fuid under pressure at a rate 
dependent upon the pressure of said fluid, means 
operable by the force of fluid under pressure to 
effect an application of the brakes on the vehi 
cle, control means conditionable Substantially in 
accordance With different Selected Speeds of the 
vehicle for limiting said force to a degree which 
is proportional to the Selected Speed, and means 
operable in accordance with variations in the 
degree of Said force to Supply fluid to said Sander 
means at a pressure in proportion to the degret 
of Said force and thus in accordance With the 
Selected speed of the vehicle. 

17. In combination, Sander means from which 
Sand for Sanding a rail under a Vehicle is adapt 
ed to be blown by fluid under pressure at a rate 
Which varies according to the pressure of fluid 
Supplied to Said Sander meanaS, Valve means Op 
erable to supply fluid under pressure to a cham 
ber, means for controlling Said Valve means and 
conditionable in accordance With the Speed of 
the Vehicle to effect operation of Said valve means 
to Supply fluid to Said chanber at a rate which 
is dependent upon and in proportion to the Speed 
Of the vehicle, brake controlling means Operative 
to effect an application. Of the brakes on the Ve 
hicle, and means Operable upon Operation of Said 
brake controlling means to Open Communication 
between said chamber and sander means through 
Which fluid at the preSSure Supplied to Said 
Chamber is adapted to foW to said Sander means 
for blowing sand therefrom. 

ELLIS E. HEWITT. 
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