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12 €Claims.

This invention relates to-vehicle carried sand-
ing devices, and more particularly to-a rail sand-
ing. control apparatus for a high speed railway
train, -

It has been proposed- to equip railway. trains
of the high speed type with automatic sanding
apparatus .operative upon initiation of an.appli-
cation. of the brakes to supply. sand to-the rail

5

for.a limited period of time, the léngth of which.

~1s. usually predetermined so as to-approximate
the. interval normally required in stopping the
train. after it has attained maximum . speed.
With: such. sanding apparatus, an application of

the brakes on a traih traveling, at a. 16w speed’
may be accompanied by automatic operation. of*

the: sandihg -apparatus to supply sand for too

long a period, it having been found in practice’
that- sand may continue to flow to ‘the rails for .

one-half to three-quarters of a minute after the
train has been brought to.a stop from a relatively
low speed. This is obviously' an* unnecessary
waste of ‘sand.

The principal obkject of ‘my invention is-to pro-

vidg''an improved sanding control’ equipment
25, controlled- in accordance with the speed  of the-
vehicle, and" which is-automatically' operative-

upon initiation of an application of' the brakes

to effect supply of ‘sand-to the rails in-the usual*
manner while the vehicle is traveling at-a speed:
30. above a predetermined minimum speed, and-then:

operafive: upon reduction of the  vehicle speed

below said minimum: speed’'to continue’ the: sup-
ply of sand-for only a predeter_rmned and rela--

tively short interval of time:

35 Another object of the invention 1shtolprov1de

a.-sending control -apparatus of the: above type:

which' is- adapted to- be associated with. an air

brake'equipment of the class including speed cozi. .

trol 'means, fcgether-with means operatively: in-

40, terlocking the sand control means with:tlie speed-

controlled portion of the brake system,

Other-objects and advantages of the.invention:
will- be apparent’ in “the following ' description:
thereof; taken in connection with: the: accom-.

‘433 banying: drawings, in which
" Fig: 1 is a- diagrammatic sectional view of.'a

rail* sandihg: control -apparatus constructed: in:

accordance- with the invention,; and’ the assc-

ciated: parts of a fluid ‘pressure- brake equipment;”

50 and}
' Fig. 2'is-a diagrammatic sectional view in frag-
mentary form: of another form of sanding appa-
ratus:embodying features of the invention: -

55 Apparatus shown in. Fig. 1

Referring to Fig. 1 of the drawmgs the brake.
control and sanding equipment illustrated.com-
prises.a- speed.governed. switch device 10, a brake.

controlling valve. .device: {1, which is adapted

g0 to.respond.to . varidtions in the pressure of fluid’

(CL 291—-15)

in a.control:pipe. 12; a-brake cylinder devics: 13,
a-sanding: control: device 145 and:a sanding selec
tor.device: 15, The:speed. governed:switch: device:
£0:and brake:controlling device:I1-may be-of any
suitable:construction and- as illustrated are sub-+ 5
stantially’ similar’ to: the. corresponding devices:
of the:speed controlled brake-system. disclosed-in-
the United States: Patent 2,140,624, which- was.
issued  December 20;. 1938, to E. E. Hewitt and:
assigned: to-the-assignee of the present applica~-
tion:

The- speed: governed- switch: device 18- com-~
prises.a casing 20. having. a chamber 21: within
which are mounted.a plurality.of weights 22, each.
of which is-operatively mounted on.a pin 23 car-
ried. by the head portion of a.shaft 24, which.is.
journaled, in: the casing. and i§ adapted to be
driven: by- a. wheel. of . the. vehicle .in. accordance
with  the speed thereof. The .weights 22 are
adapted to respond to-centrifugal force for op- 20
erating.a substantially- vertically disposed.rod 26 -
which. is. slidably: mounted. in "a._ suitable Lore
formed:in the casing 20, each of the weights 22
having. suitable  extensions 27 formed thereon
and. adapted to engage a.disk.29 carried by the
rod. 26.. A coil spring 30"is interposed. between
the disk 29 and the upper wall of the chamber
21 for urging the .rod 26  downwardly against the-
extensions 2T of the weights in opposition to the
resultant. force produced’ when the weights 22
are subijected to centrifugal-action: Tt will* thiis
be apparent that-the rod. 26 is adapted “to’ be-
moved upwardly: as the speed: of the vehicle jnx
creases.

The upper end ‘'of the rod 26 has operativély-as-
sociated’ therewith: a. plurality-of' suitably: insu-
lated switch contact members, Aneluding 4 conx
tact member '83° which- is adapted- to engage-a-
pair of stationary contact’elements 34 g contact
member 35-which is adapted-to-engage a pair of’
stationaly -contact elements- 35, and- a contact-
member 38 adapted to-engage a pairof contact’
elements 9. The contact member §8-is secured’
to the end of rod"26; and-the-contsct: membars:
35 and 83 are slidably-mounted thereon; o spring < 453
41 bemg interposed:betweeir a collar- portion: 42
of ‘the rod and-the-contact member 35for urgitg:
that- member. upwardly toward: a . circuit-clés-.
ing: position,.and & similar: spring: 45: beingin-
terposed:between the colar portion- 42;and cons- 507
tact: member.: 88- forr urging; the -latter: member-
toward: the contact elements 34 An insulated.
collar-48:is carried:on-the:rod:26-in:opsrative-
alighment with the-contact'member-35.for. mev--
ing said'member:away:from the-contact elements. 55
36 upon: downward -movement. of the shaft.as.
hereinafter explained. Similarly; an.- msulated
collar. 49 is. carried .on the .rod. 26. for meving:
the . contact. member. 33. away, from. the. contact.
elements 34 when. the.rod 26 is. moved’ upwardly.,. gp-
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Associated with the speed governed switch
device 19 is & fluid pressure switch 52, compris-
ing a casing having a chamber §3 communicat-
ing with the control pipe 12, which chamber is
formed at a pressure face of a piston 54 opera-
tively mounted in the casing and subject to the
force of a spring 55 acting on the piston in oppo-
sition to the pressure of fluid in the chamber 53.

The piston 54 has a piston rod 56 which extends .

outwardly of the casing and carries a suitably
insulated switch contact member 57 that is
adapted for engagement with a pair of contact
elements 58. The spring 55 is normally adapted
to hold the contact member 57 in circuit-open po-
sition as shown in the drawing.

The brake controlling valve device 11 is of a
class well known in the air brake art, and is here-
in described in detail only to the eéxtent required
to explain the cooperative relation of the device
with the elements of the sanding control appara-
tus embodying the invention. The control valve
device 1l comprises a relay valve portion 62,
which includes a valve mechanism of the self-

lapping type operative to control the supply and

release of fluid under pressure to and from the
brake cylinder device 13 as hereinafter explained,
a diaphragm pertion 63 which includes a plu-
rality of diaphragms selectively cperable to con-

. trol the relay valve portion in accordance with

the pressure of fluid in the control pipe 12, and
a magnet valve portion 65 including electro-re-
sponsive means conditioned in accordance with
operation of the speed governed device 10 for

: selectively cutting the diaphragms in the portion
35

63 into and out of operation.

The relay valve portion 62 of the control valve
device 11 includes a casing having formed there-
in s pressure chamber 10 communicating by way

‘of a pipe Tl with the brake cylinder device 13
~and having mounted therein a discharge valve

element 12, which has a stem 13 slidably mount-
ed in suitable bores formed in the casing and is
urged toward a seat 15 under the force of a coil

. spring 78 for closing communication from the
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chamber 10 to a discharge passage T11. Also
formed in the casing of the relay valve portion
62 is a chamber 806, which communicates by way
of a pipe 81 with a normally charged reservoir
82 or other suitable source of fluid under pres-
sure, and which has mounted therein a supply
valve element 84 that is movable into engage-
ment with a seat 85 under the force exerted by a
spring 86 for closing communication from the
chamber 80 to the chamber 10. The supply valve
84 is operatively mounted in the casing of the
relay valve portion for movement paralleling that
of the discharge valve 12, and is provided with a
fluted stem assembly 89 slidably mounted in suit-
able bores formed in the casing.

For operating both of the valves 12 and 84
there is provided a centrally disposed plunger 91,
which has an end portion 92 slidably mounted in
a suitable bore formed in the casing and carries &
pin 93 having pivotally mounted thereon a yoke
member 95, one arm 98 of which is operatively
connected to the stem 13 of the discharge valve
element 12, and the cther arm 87 of which yoke
member is operatively interposed between the
end of the stem assembly 89 of the supply valve
member 84 and a stationary stop member 99 car-
ried by the casing and extending into the cham-
ber 19. A coil spring 101 is interposed between
a, wall of the casing and the end portion 82 of
the plunger for urging that member together

2,282,914

with the yoke member 5 inwardly, or toward
the right as viewed in Fig. 1. It should be un-
derstood that the spring 101 is adapted to exert
a greater force than that of the spring 86 act-
ing on the supply valve 84, which is in turn
adapted to exert greater force than that of the
spring 16 which urges the discharge valve mem-

"ber 12 toward seated position, so that while the

plunger 91 is not subjected to a force opposing
that of the spring 10f, the latter spring is effec-
tive through the medium of the plunger and the
yoke member 95, which is fulcrumed at the stop
member 99, to overcome the force of the spring
16 and thereby to maintain the discharge valve
12 in its unseated position, while the supply valve
84 is held in seated position by the spring 868, as
shown in Fig. 1 of the drawings.

The diaphragm portion 63 of the brake con-
trolling valve device Il comprises a casing hav-
ing clamped therein four flexible diaphragms 105,
166, 107 and 108, which are of different sizes, the
diaphragm (85 being the largest and the dia-
phragm 188 the smallest, and are disposed in pile
relation in operative aligsnment with the plunger
91 of the relay valve portion 62. The diaphragm
105 is subject to the opposing pressures of fiuid
in the chamber 10 of the relay valve portion and

of fluid in a chamber (10 communicating with a-

20

25

passage 111, and has mounted at opposite faces- -

thereof a pair of follower plates 114, one of which
engages the end of the plunger 91! within the
chamber 70 of the relay valve portion. A fol-
lower plate 116 is attached to the diaphragm 106
within the chamber i0 and is adapted to en-
gage the follower plate {14 of the diaphragm 105.
Similarly, follower plates (1T and 118 are secured
to the diaphragms 107 and 188, respectively, the
plate 117 being adapted for engagement with the
diaphragm 186 and the plate {18 being adapted
for engagement with the diaphragm 10T when
the elements are in the normal position as shown.
Formed between the diaphragms 106 and {07 is
a chamber 120. The smallest diaphragm 168 is
interposed between a chamber 121, formed at the
side of the diaphragm (07 opposite that exposed
to chamber 120, and a chamber 122, which com-
municates at all times through a passage 123
with the control pipe 12. ’
The magnet valve portion 65 of the brake con-

trolling valve device 11 comprises a casing having 9

mounted thereon high speed, medium speed and

low speed magnet portions 130, 131 and [32, re~
spectively, which are selectively controllable in

accordance with operation of the speed governed
switch device 10 under different vehicle speed
conditions. The magnet valve 130 is adapted to
be energized as hereinafter explained when the
vehicle is traveling at a speed greater than a
predetermined high speed, which may be sixty
miles per hour, and controls operation of a pair
of connected valve elements 135 and 136, which
are respectively disposed in an atmospheric ex-
haust passage 13T and a chamber 138 which com-
municates with the passage 123. The valve ele~
ment 126 is adapted to control communication
from the chamber 138 through passage 11! to the
diaphragm chamber {10, and is normally urged
toward its seated position by the force of a coil
spring 141 disposed in the chamber 138, The
valve element 135 has a fluted stem 142 which
is cooperative with the valve element 138, and is
adapted to control communication from the pas-
sage |11 to the atmospheric passage 137, :
The magnet 131 is adapted to be energized at
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vehicle speeds. in excess of a medium speed,. such:
a$: forty-five ‘miles per:hour, and: controls. the:
operation of a pair of valve elements 145 and 145
which' are ‘operatively .connected by meéans. of: a
fluted stem 147. The valve element 148 is adapt-
€d to. bs urged toward seated position by the
foree of'a spring {49-and controls . communication:
from the passage 123 by way of a chamber 150
to- &’ passage 153 communicating with:the dia-
bhragm chamber 128: " The valve element {45 is
adapted to ke held in unseated position when the
valve element 146 is' seated, and contrels com-
muniestion from: the passage 153 te an -atmos-
pheric exhaust port. 154, & - S
The magnet 182 is' adapted to be energized
ouly when the speed of the vehicle falls below
a low speed; such as twenty miles per hour, and
controls operation of -a- double ‘beat valve [§T;
which ‘is- dispesed in’ & chamber 158 communi-
cating: by way. of a- passage 159 with the dia-
phragm chamber 21, the valve being normially
held in‘dn upper seated position by the force of
& spring’ 46 - for maintaining communication be-
tween the chamber 158 and & chamber 152 com-
municating with' the passage 123. When magnet
3% is enefgized; the valve 15T is adapted to'be
moved to -a lower seated position for establish-
ing communication frem the chamber 158 to an
atmospheric exhaust passage’ 165, :

‘" Aecording to-the invention the sanding control

deviee-14 comprises a casing 118 havihg formed -

therein a valve chamber i, within which is dis-
posed: & double beat' valve member {72 which' is
engageable with-a lower seat 178 for controlling
coramunication between the valve chamber and
achamber 1715 communicating through a passage
{78 with the supply pipe 81, and which valve is
also cooperative Wwith an upper seat 178 for con-
trolling communication between the chamber 171
and'a:-chamber:178; which'is connected by way of
o passage and pPipe- 188 with suitable fiuid pres-
sure operated- rail’ sanding means, not’ shown.
The double beat valve {12 has a'fluted stem 182
which extends downwardly into the chamber | 18,
where a spring 182'is interposed between the end
of ‘the stem and the lower wall of the chamber
for-urging ‘the ‘valve-toward the upper seat (18
as shown in Fig. 1. - A fluted stem 185" extends
upwardly from the valve 112 through a suitable
bore and into the thamber (79; ‘

An cperating piston 187 is slidably mounted in
a- suitable bore formed in the casing 170 above
the ‘chamber 179, as viewed in the drawings;
which piston has o hollow stem 188 having oper-
atively disposed in -a suitably apertured end
thereef a plunger 18§ that is urged downwardly
towards' the-fluted ‘stem 185 under the: force of
@ coil' spring  {8{ contained within the hollow
stem. -‘The piston {87 has formed at the upper
side-therect” a ‘chamber 182 communicating: by
way-of & branch pipe 183 with the brake cylin-
der pipe T¥, and is subject at the opposite side
thereof to- the force 'of a coil ‘spring 194 that is
interposed-between the piston and' the lower wall
of a chamber 195 formed in the casing and com-
municating, with the sanding passage 180. The
spring 194 normally maintains piston 187 in en-
gagement with an annular rib 186 formed with-
'in chamber. 192, A gasket 187 is disposed in the
‘chaimber 198 for providing a. seal against which
‘tle piston 187 is adapted to be pressed under the
‘Dressure-of -fluid supplied to'the chambsr {92, as
hereinafter explained. s E ‘

*. The’ sanding: selector: device I5- comprises a

-casing- 260 having a valve:chamber: 201 formed

therein, in which: chamber is; mounted a. slide

valve 202, which. is adapted to be held firmly

against its seat by the pressure of a spring 203
interposed  between.the upper wall of the cham-
ber and, a:. collar carried. by a movable thrust
rod. 204" engaging the upper surface of the slide
valve: . The slide valve: 202 is-operatively con-
nected:-to a stem: 206; which is disposed within

the valve:chamber 201 and is secured to-a flexible

diaphragm: 20T which is: clamped between: the
casing 280: and' & cover member: 208 bolted or
otherwise secured: thereto.

chamber 20t and on: the other side.to the pres-
sure-of fluid in a pressure chamber 218, which
communicates by way of a passage and pipe 211
with: the' passage 159 in the brake controlling
valve: device 11, A 'coil spring 212 is interposed
between: the free-end: of the stera 286 and: a.cap
member 213 carried by the casing for opposing
movement of the valve 262, stem 208 and dig-
phragm 20T under the pressure-of ‘fluid in cham-
ber 2400 R :
~ With the slide valve 202 held in its norma] po-
sition by the force of the spring 242 as shown in
Fig.'l, a cavity 215 formed therein establishes
communication between a. passage 216, which
communicates by way of a, pipe and passage 211
with the valve ehamber 11 of the sanding con-
trol ‘device- (4, and a passage 219, which: com-
municates by way of a pipe 220 with an auxiliary
sanding reservoir 221. This reservoir is adapted
tobe charged with sufficient fluid under pressure
to :provide limited: sanding operation after the
vehicle speed has been reduced below a minimum
speed, such- as twenty-railes per hour, as herein-
after more fully explained.
“Operation

- 'When the equipment: shown: in. Fig. 1 of the
drawings is.conditioned for operation, fluid un-
der pressure.supplied in the usual'manner to the
main- reservoir: 82" flows therefrom through the

supply pipe 81 to the valve chamber 80 of the
brake controlling valve device i1, and also flows

through the chamber 115 of the sanding control”

device: 14, past the double beat. valve 112, and
through chamber 171 and pipe 211 to passage 216
in" the:sanding selector. device 215, and therce
by way-of the slide valve cavity 215, passage 219,
and pipe 220 to the reservoir 221, which is there-
by: initially charged with fluid under pressure.
With the brakes released, the control pipe 12 is
connected to-the atmosphere through. suitabie
communications in.a. brake valve device or other
contrel mechanism; not shown, so that the fluid
pressure switeh §2 is at this time maintained in
circuit-open position, the spring 55 being ef-
fective through the medium of the piston 54 and
stem 58 to hold -the contact member 51 out of
engagement with- the contact element 58 With
the fluid pressure switch 52 in circuit-open posi-
tion, the magnets 130, 131 and 132 of the con-
trol valve device L1 are deenergized, and the sev-
eral:valve elements controlled theéreby: are con-
sequently: positioned as shown in Fig:. 1, from
which-it. will be readily apparent that each of
therdiaphragm chambers 119, 120 and 121 5. to-
gether: with the chamber 218 of the sanding- se-
lector-device 15, are connected to the respective
atmospheric. exhaust  ports. controlled by - the
valve elements. At the same time; the chamber
122:iry the brake: controlling valve device:is con=
nected- to the atmosphere by-way of the passage
123 -and’ control” pipe: 12, while the chamber T9

3

The diaphragm. 207
is.subject: on one side to.atmospheric pressure in:
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in the relay vaive portion communicates past the
normally unseated valve 12 with the vent pas-
sage T1.

When the vehicle is operated at a high rate of
speed, in excess of sixty miles per hour, for ex-
ample, the elements of the speed governed switch
device 10 assume the position shown in Fig. 1,
the shaft 24 being revolved rapidly enough to
cause the weights 22 to be thrown outwardly
under the effect of centrifugal force, so that the
vertically disposed rod 26 is maintained in its
uppermost position against the force of the
spring 80. With the rod 26 in this position, the
contact member 38 is adapted to bridge the con-
tact elements 39, while the contact member 35
similarly bridges the contact elements 36 under
the pressure of the spring 41. At the same time,
the collar portion 49.of the rod 26 is so disposed
with respect to the contact elements 84 as to hold
the contact member &3 out of engagement there-
with.

If it is now desired to effect an application of
the brakes, the brake valve device controlling the
pressure of fluid in the control pipe 12 is oper-
ated in the usual manner to effect an increase
in the pressure of fluid therein corresponding
with the desired degree of application of the
brakes. Fluid under pressure thus supplied to
the control pipe flows therefrom through passage
{23 in the brake controlling valve device {1 to
the connected chambers 38, 151, 162 and 122,
while the pressure of fluid in the chamber 53
of the fluid pressure switch 52 is correspondingly
increased for moving the piston 54, stem 56 and
contact member 57 upwardly until the contact
member bridges the contact elements 58. When
the fluid pressure switch 52 is actuated to cir-
cuit closing position and while the speed gov-
erned switch device 10 is maintained in the high
speed position as shown in Fig. 1, circuits for
energization of the magnets 30 and 131 of the
brake controlling valve device i1 are established.
The circuit for the high speed magnet 130 in-
cludes the positive terminal of a battery or other
suitable source of electric power 230, a grounded
conductor 281, a similarly grounded conductor
232 connected to the magnet (30, a conductor
233, the connected switch contact elements 38
and 39, a conductor 235, the contact element 57
and 58, and a return conductor 236 connected to
the negative terminal of a battery. The circuit
for the medium speed magnet 131 includes the
battery 230, the grounded conductor 231, a
grounded conductor 238 connected to the mag-
net, a conductor 239, the connected contact ele-
ments 35 and 36, the conductor 235, connected
switch elements 57 and 58 and the return con-
ductor 236.

Upon energization of the high speed magnet
i30, the valve elements 135 and 136 are operated
thereby against the force of the spring 141 to
their seated and unseated positions, respectively,
whereupon fluid under pressure from the con-
trol pipe 12 is supplied by way of passage 123,
and chamber 138, past the unseated valve 136
and through the passage il to the diaphragm
chamber 110 in the brake controlling device .
Similarly, upon energization of the medium speed
magnet 181 the valve elements 145 and 146 are
moved against the force of the spring 149 to their
respective seated and unseated positions, so that
fluid under pressure is supplied from the con-
trol pipe by way of the passage 123, chamber
i51, past the unseated valve 146 and through
passage 153 to diaphragm chamber 120, -Since

2,582,914

the low speed magnet 132 is not entergized at this
time, the double-beat valve 157 remalns in its
upper seated position as shown, and fluid under
pressure is thus supplied by way of the passage
{23, chamber 162, chamber 158 and passage {59
to the diaphragm chamber 12, and also by way
of the -pipe and passage 241 to the pressure
chamber 210 in the sanding selector device 15.
. The pressure of fluid supplied to the chamber
210 of the sanding selector device 15 acts against
the diaphragm 201 to force the diaphragm, the
stem 206 connected thereto, and slide valve 202
to the right, as viewed in the drawings, until a
follower element 241 carried by the diaphragm
engages a stop rib 242 formed on the casing 200.
When. the slide valve 202 is so operated, a pas-
sage 245 formed therein is brought into regis-
tration with the passage 216 and a passage 246
which leads through a pipe 247 to the passage
176 in the sanding control device 4. At the
same time, the cavity 215 in the slide valve is
moved out of registration with the passage 216,
but fluid under pressure is still free to flow to
reservoir 221 from the supply pipe 81 by way of
the passage (16 in the sanding control device,
pipe 241, passage 246, slide valve passage 245,
passage . 216, past a ball check valve 250 and
through a chamber 251 containing the same, the
passage 219 and pipe 220.

Meanwhile, the pressure of fluid supplied from

- the control pipe to the diaphragm chamber ({0

of the brake controlling valve device I acts
through the medium of the diaphragm (05 to
move the plunger 9f outwardly against the force
of the spring 101, it being understood that the
diaphragm 105 is at this time adapted to move
independently of the other diaphragms 106, 107
and 108, the opposing fluid pressures on which
are equalized, as hereinbefore explained. As the
plunger 91 is thus moved outwardly, the yoke
member 85 carried thereby is initially fulcrumed
at the point of engagement of the arm 97 with
the stem assembly 89, and the yoke member is
thus turned about the pin 93 for causing the arm
96 thereof to move the valve element 12 into en-
gagement with the seat 715 for closing the com-
munication from the chamber T8 to the atmos-
phere. Upon seating of the valve element 72,
continued movement of the plunger 91 by oper-
ation of the diaphragm 105 is effective to tilt the
yoke member 95 in a clockwise direction about
the pin 93, the arm 96 of the member being then
fulerumed at the point of engagement with the
stem 13, so that the arm 87 of the yoke member
is operated to shift the stem assembly 89 and
the valve element 84 outwardly against the force
of the spring 86, the valve element thus disen-
gaging the seat 85 for permitting flow of fluid
under pressure from the supply pipe 81 through
chamber 80 and past the fluted stem 89 to the
chamber 10. Fluid under pressure thus supplied
to the chamber 10 flows therefrom through the
brake cylinder pipe T! to the brake cylinder de-
vice 13, which is thereby operated to effect an
application of the brakes.

Fluid under pressure is also supplied from the
brake cylinder pipe Tl through the branch pipe
193 to the portion of the chamber 192 of the sand-
ing control device 14 outwardly of the rib 196,
and, assuming that brake cylinder pressure is in-
creased sufficiently, the piston 187 is then forced
away from the rib 196 so as to expose its entire
area to the chamber 192, whereupon the piston
is shifted downwardly with a snap-like action into
sealing engagement with the rubber gasket 187,
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The plunger 189.is thereby .brought into engage-

ment with -the fluted stem 185 and through the

medium thereof moves the double-beat valve 172

-away-from the seat 178 and into engagement with
the -seat 113, -thus establishing communication

between the chambers 171 and [719. - Fhiid under

bressure is then quickly supplied from the supply
bipe 81. through passage 116, pipe 247, passage
246in the sanding selector device i5, shde valve
‘passage 245, passage 218 and pipe 217 to cham-

ber 171, and thence past the doublé-beat valve
1712 and through ¢hamber 119 and passage and
pipe 188 -to the usual fluid pressure responsive
sanding mechanism, not.shown. Tt will, ‘be under-

-stood ‘that, while the sanding ‘selector device 5

and the sanding control device 14 are maintained

- .in.the operating position to which they have been

20

25

30

fluid 'in the.chamber 119,

moved during an application of the brakes while
the vehicle is traveling at.a high speed, as just
explained, the.sanding of the rail is continued at

.8 substantially constant rate, since the reservoir

82 from which fluid under pressure is supplied
for the sanding operation constltutes a practical-
Iy unlimited source.

“The brake controlling dev1ce It is automatlcal-

1y operated to cut off further supply of fluid under

pressure to .the ‘brake .cylinder device 13 when
the pressure of fluid in the chambeér 70 is in-
creased §lightly above the opposing pressure of
The diaphragm {05
and the associated plunger 81 are thus adapted to

. be shifted to the right as viewed.in the drawings,
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when the combined . préssures ‘of fuid in the

" ¢hamber 70 and .of 'the "spring 91 overbalance

the fluid pressure in chamber 110, and with the
end 88 of the.yoke member 95 held" stationary
by the force of the spring ‘18, the yoke member
is thereby turned 'in a counterclockmse direction

‘about. the pin-98 for- permitting ‘the ‘spring 86 to

move the supply valve 84 into engagement with
the seat 85. The relay valve mechanism is thus
moved to-lap position, wherein both the ‘supply

“valve ‘84 and the-discharge valve 12 are held in

seated position.
As the speed of the vehicle reduces, the speed
governed -switch-device 10 is operatlve to control

“the circuits for -the magnet valve devices so as

to effect reduction in ‘the:force exerted by the
several diaphragms’in the brake controlling valve
device 1 in controlling 'operdtion. ¢f the relay
valve portion thereof, the degree of applicdtion
of the brakes' thereby regilated in o series of
steps ‘or: in" suceessively decreasing  ratios ‘with
respect 'to 'the:control pipe :pressure,the ratio of

. ‘brake cylinder pressure ‘to contrél ‘pipe pressure
‘at -any ‘tinde ‘being - determined by the vehicle

speed. This operation-of ‘the brake equipment s
well understocd by those -gkilled 'in ‘the - art and

s ¢learly exvlained in the aforementionsd Patent

2,140,624. Therail sanding control ‘apparatus as-

‘sociated” with the brakmg equipment  shown in

Fig. 1 is‘operative ‘to‘effect 'a constant supply of

'sand ‘b0 the rails, :as Thereinbefore. explained,

throughout ‘the range of 'speed of the vehmle

5 'solong as'the speed exceeds a:predétermined min-

imum value, which may be twenty miles per hour.

Let it now ‘be -assumed that the vehicle is
ravelingat ‘less than ‘thé predeterminéd spesd
of twenty miles per hour, and ‘that, with the
fluid pressure switch 52 "still in c¢ircuit-closing
position, ‘the -elemerits of ‘'the speed ‘governed
switch device “10-have assumed ‘their minimurm
speed position, -wherein ‘the - contact ‘merhber 38
is withdrawn from engagement with the contact
elements 39, and contact member 35 is similarly

5

positioned -out of engagement with. the contact

elements 38, while the. contact member 338 is held.

in .engagement ‘with the.contact elements 24
under the force of the spring 45." "With the switch
contact -members 38 and 35 thus disconnected

-from ‘the respective pairs of contact eléments 39

and 36, the circuits for the high and medium
speed magnets 130 and. 131 are broken, so that
the valve spring 141 is rendered effectlve to shift
the associated valve élements 36 and 135 to their
seated and unseated positions reSpectlvely, while
the valve spring 149 is similarly enabled to move
to the valve elements 146 and 45 to seated and
unseated positions, as shown in Fig, 1.

When- the valve element 135 is thus moved to

10

15

unseated position, the diaphragm chamber ‘i 10.is

connected to the atmosphere by way of the pas-
sage 11, past the unseated valve elément, gnd
through the exhaust passage 1371, With .the’ valve
#4585 unseated, the diaphragm chamber 129 is

20

connected with ‘the atmosphere through the pas-

sage 183, past the unseated valve through the
exhaust ‘port 154. :

At the same time, since the switch contact
member 33 of the sw1tch device' 18 now engages
the ‘contact -elements 24, the ‘low speed magnet

132 is energized through a circuit comprising the”

positive terminal ‘of the 'battery 230, grounded
conductor 231, ‘a grounded conductor 280 con-
nected to the magnet 132, a conductor 284, the

aforementioned switch contact-elements; the con- |

ductor 2385, the switch ‘contact elements ‘57 and
58, and the return conductor 236 leadmg to ‘the
negative terminal of the battery., "When the mag-

net 182 “is ‘thus energized, the 'double-beat valve ©
57 controlled thereby is'shifted to its lower seat-

ed position against the force of the spring 81,
with the result that the passage 159 is-connected
to the atmosphere by way of the exhaust passage
{85 for veniting the diaphragm chamber 121 of‘the
brake ‘controlling device {1,
ing the pressure chamber 2 m of the sanding se-
lector device 15, by way of the passage and pipe
241, It will ‘be apparent, that with the three

.diaphragm chambers. 110, 126 and 21 thus con-
the relay valve mech-'’
anism of ‘the brake controlling device .1 will .

‘nected to the: atmospher

thereafter be contrélled -in accordance” Wlth
‘variations 'in control pipe pressure acting ‘in the

chamber 122 against the small ‘diaphragm 188 in
opposition to-the pressure of fluid “in" ¢hamber: -
10 acting-against the large- dlaphragm 105. '

When the ‘pressure of fluid in the chamber 218
of the sanding selector device 15 is vented ‘to ‘the
atmosphere, by reason of the above deseribed- op-
eration of the brake controllifig ‘device Il to cor=
respond with the minimum range of ‘speed-of the
vehicle, the spring 212 becomes effective to shift
the stem 206, diaphragm 20T and the slide valve

202 to the- left ‘and into ‘the position shown 'in
Tig. 1 of the drawings; so that the valve passage

245 is moved ‘out-of régistration’ with'the passages
215 and 246 while the cavity 215 once more ‘is
brought into reglstra»tlon with - passages 219 and
216. ' Meanwhile, “the préssure’ of ‘fluid in ‘the

- chamber 182 of the sanding control device 14 is
_still- effective to maintain the piston 187 in en-

gagement with the sealing -gasket 197, so that
the double=beat valve 172 is held in' engagemen't
with' the lower ‘seat 173 for. mamtammg com-
munication ‘between the chambers ‘171 and ns
45 dlready explained. ‘Fluid under ‘pressure for
operating the ‘sanding apparatus ‘with ‘which the

‘vehicle 'is ‘equipped.is then ‘supplied from the
‘relatively small reservmr 221 by way.: of plpe 229 75

and for also ‘vent-
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passage 219 in sanding selectordevice 15, valve cav-
ity 215, passage 2186, pipe 211, valve chamber 114
in the sanding control device {4, past the double-
beat valve 112 and thence through chamber 179
and passage and pipe 180. Since the volume of
fluid under pressure initially stored in the reser-
voir 221 is sufficient to continue sanding of the
rails for an interval of time approximating that
required to bring the vehicle to a stop from a
speed of about 20 miles per hour, it will be ap-
parent that adequate sanding of the rails is thus

obtained without undue waste of sand and fluid

under pressure.

When the release of the brakes is effected by
reduction of the pressure of fluid in the control
pipe 12 in the usual manner, the consequent re-
duction in the pressure of fluid in the chamber
‘122 acting on the diaphragms in the control valve
device I results in complete withdrawal of force
opposing that of the fluid pressure in chamber 76
as aided by the force of spring 101, so that the
relay valve mechanism is actuated to effect seat-
ing of the valve 84 and unseating of the exhaust
valve 12. Fluid under pressure is thus vented
from the brake cylinder device {3 and from the
chamber 92 of sanding control device connected
thereto. The spring -194 is then rendered effec-
tive to shift the piston 18T upwardly into engage-
ment, with the rib 186, while the plunger element
189 is withdrawn from the fluted stem 185 to
permit the spring 183 to shift the double-beat
valve 112 into its upper-seated position as shown
in Fig. 1. The elements of the several brake
control and sanding control devices shown in
Fig. 1 are then disposed.in the normal positions
as illustrated.

Appdratus shown in Fig. 2 of the drawings

Referring to Fig. 2 of the drawings, the brake
controlling equipment including the brake con-
trolling device Il is illustrated in fragmentary
form in association with a sanding control ap-
paratus constructed in accordance with a differ-
ent embodiment of the invention. Included in

45 the sanding control apparatus equipment are a

sanding selector device 210, a low speed sanding
control device 211, and an auxiliary sanding res-
ervoir 212. The brake controlling device Il is
of the same construction as that shown in Fig.

50 1 and already described, and has formed therein

the passage 159 which is adapted to be supplied
with fluid under pressure from the control pipe,
not shown in Fig. 2, when an application of the
brakes is initiated, and to be vented to the at-

55 mosphere upon reduction of fhe speed of the
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vehicle below the predetermined minimum speed,
such as 20 miles per hour.

The sanding selector device 210 comprises a
casing 275 having a bore in which is operatively
mounted a piston 276, which is subject on one
side to the pressure of fluid in a chamber 277
communicating by way of a passage and pipe 278
with the passage {59 in the brake controlling
valve device I1. On the side of the piston 276

.opposite the chamber 217 is formed a chamber

280 containing a coil spring 28! which is inter-
posed between the lower wall of the chamber
and the piston 216 for urging it upwardly into
engagement with an annular seat rib 283. The
seat rib 283, like the similar rib 196 of the sand-
ing control device 14 shown in Fig. 1 of the draw-
ings, is adapted when engaged by the piston to
provide an outer-seated area thereof initially ex-
posed to the pressure of fluid supplied through
the pipe 218 as hereinafter explained, and an in-
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ner-seated area which becomes exposed to the
ffuid pressure upon downward movement of the
piston. Mounted within the chamber 280 is a
flexible sealing diaphragm 285 which is adapted
to be engaged by the piston 276 upon downward
movement thereof.

The piston 276 has a hollow stem portion 281
slidably mounted in a suitable bore and carries a
movable plunger 288 that is urged downwardly
and outwardly of the stem under a force of a coil
spring 289. The plunger 288 extends into a valve
chamber 291 containing a valve element 292,
which is operatively aligned with the plunger 288
and has a fluted stem 293 mounted in a suitable
bore and projecting into a chamber 294 formed
in the casing. The stem 293 operatively engages
a similar fiuted stem 295 of a valve 286 that is
mounted in a valve chamber 297 communicating
through a passage 288 with the supply pipe 81.
A coil spring 300 is interposed between the valve
296 and the lower wall of chamber 297 for urging
that valve and the companion valve 292 into
their seated and unseated positions, respectively,
as shown in Fig. 2. The valve 286 and valve 292
are adapted to control communication from the
respective chambers 287 and 281 to the interme-
diate chamber 284, which is connected by way of
a passage and pipe 382 with the usual fiuid pres-
sure responsive sanding means, not shown.

The low speed sanding device 271 is somewhat
sirnilar in construction to the sanding selector
device 210, and comprises a casing 305 having
a bore in which is slidably mounted a piston
306 which is normally urged upwardly by the
force of a spring 307 into engagement with an
annular rib 368 that is formed on the casing
within a chamber 389 communicatng through the
branch pipe 198 with the brake cylinder pipe
T1. The spring 307 is disposed in a chamber
311, within which is mounted a sealing gasket
312 adapted to be engaged by the piston 386 on
downward movement thereof under the pres-
sure of fluid admitted to chamber 309, as here-
jnafter explained. The piston 306 has a hollow
stem 314 having operatively mounted in a suit-
able bore formed in the lower end thereof a
plunger 345, the end of which is urged info a
chamber 317 of the casing under the force of a
coil spring 318 contained within the hollow pis-
ton stem 314.

The casing 385 also has formed therein a valve
chamber 320, which communicates through a
suitable bore with the chamber 31T and through
a passage and pipe 321 with the sanding reser-
voir 272. The chamber 2320 contains a double-
beat valve 323, which has one fluted stem 324
slidably mounted in the bore between chambers
320 and 317 and extending into operative align-
ment with the plunger 315, and another fluted
stem 325 slidably mounted in a bore that com-
municates with the chamber 320 and with a
chamber 326 formed in the casing. The cham-
ber 326 communicates by way of a passage 321
with the supply pipe 81. A coil spring 327 is
interposed between the wall of chamber 326 at
the end of the fluted stem 325 and acts through
the medium of the stem to urge the double-beat
valve 323 toward its upper-seated position, as
shown in Fig. 2, in which position the valve
closes communication between the chamber 329
and chamber 317 while maintaining communica-
tion from the chamber 320 to chamber 326.

Operation
If the brake controlling valve device [l is op-
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erated in the usudl mannerito-effect an:applica-

“tion-of ‘the ‘brakes ‘while ithe ‘veliicle ‘is traveling

4t a speed 'in excess-of *20 -miles :per hour, ‘Huid

‘under pressure is :supplied ‘in the manner /al-

ready -explained ‘through 'the passage 159 'in ‘the
-control valve ‘device, and ‘thence ‘through pipe
‘and passage 278 to'the chamber ‘271 of the-sand-
ing ‘selector device 270. 'The'piston 276 'is'there-

'by moved downwardly agdinst ‘the ‘force of ‘the
‘spring ‘281 ‘to -cause ‘plunger ‘288 ‘to ‘engage ‘the

valve element ‘292, ‘Continued ‘downward move-
ment "of the piston 276 then effects seating of
the valve element 292 ‘for-closing communication
‘between ‘chambers 291 -and 294, and at the 'same
‘time ‘moves the ‘valve -element ‘296 “from 'its seat

‘against the ‘force of spring '300. “With the-valve
286 'unseated, ‘fluid under pressure ‘is ‘supplied
“from ‘the main Teservoir 82 ‘by way of ‘the rsup-
.ply pipe 81, passage 298, chamber 297, past ‘the

‘unseated ‘valve, and ‘through ¢hamiber 294 :and
‘Passage ‘and ‘pipe 302 ‘to the fluid pressure sand-
ing ‘means carried by ‘the vehicle. =
"Meanwhile, ‘the ‘brake controlling ‘device {i is
operdted in ‘the usual manner ‘to effect supply

‘under pressure through the pipe Tl to ‘the brake
cylinder device 13 .for effecting ‘the application
‘of ‘the brakes to a degree .corresponding with ‘the

speed 'of the vehicle. Fluid under pressure at
'the same time flows from the brake cylinder pipe

.1 through the branch .pipe 193 to the .chamber

309 in the vdlve device 211, .and effects. quick
operation of the piston 306 and plunger 315 car-

Tied ‘thereby to-cause.movement of the -dotible=
‘beat. valve element 323 to.its Iower-spated posi-

tion, in which position.communication Trom the
supply pipe by way of chamber.326 through the
valve chamber 320 to the sanding reservoir, 2712
connected thereto is.shut.off, while communica-
tion is -established  from the chamber 320 to
chamber 341. It will of course. be apparent,

- however, that the fluid under.pressure with which

the .sanding .reservoir -212 has -previously ‘been
.charged remains bottled up .therein.and in the
connected .chambers -320, .317.and chamber 29{

-of .the. sanding selector .device 210, so-long.as the

valve .element 202 remains seated. _
‘When the speed of the vehicle has been reduced

to-below-the minimum speed of 20.miles per hour,

the brake controlling valve:device 1 I .is automati-

-cally -operated in the-manner -already ~explained

to vent the passage 159, and with it the pripe:and

~-passage 278 .and the piston chamber 217 'of the

b5
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‘tions. ‘
to "its ‘seated position; communication ‘from the

sanding :selector-device 210, and the :spring 281

‘thus:becomes effective-to'move-the:piston 216:and
‘plunger -288 upwardly -to the position.shown :in

Fig. 2, :so "that the spring 300 is permitted to
move the associated valve elements 296 :and 292
to their respective ‘sested -and unseated iposi-
Upon ‘movemernit ‘of the valve -élement 286

‘supply pipe 81 to the sanding means ‘by way

-of the passage 'and pipe 302 is-cut off, while ‘fluid

‘under pressure is supplied from ‘the sanding res-

ervoir, 212 by way of ‘pipe ‘and ‘passage ’32(, ‘the’
~connected-chambers 320 -and ‘3171 of ‘the low ‘speed

sand valve device 271, through 'a passage and
bipe 333 and a passage 334 to the valve chamber
291-in the sanding selector device 216, ‘and then
past the unseated valve 292 ‘and through pas-

. 'sage ‘and 'pipe 302 ‘to ‘the sanding ‘means, not

75

shown. As in the ‘case of 'the reservoir 2zi
shown in Fig. 1 of the drawings, the ‘sanding
reservoir 212 has sufficient capacity to insure ade-
quate supply of fluid under pressure to the sand-

7

ing ‘means during the .interval of :time required

to*bring the vehicle to a‘stop from the relatively
low speed of twenty miles per hour.
“Prom the foregoing description, it will be evi-

“dent that an improved sanding ‘control appara-

‘tus ~constructed in accordance with the inven-

‘tion may readily be designed for cooperation with
-any desired type of speed controlled fluid pres-
"sure mechanism, such as that included in a brake

equipment for -high speed trains, and that by
reason of the automatic operation of the appara-

‘tus to effect unlimited sanding of the rails while

'the vehicle is traveling at a speed in excess of a
predetermined speed so long as the application
of ‘the brakes ‘is continued, and to effect sand-
ing of the rails for a limitéd interval of time

‘when the brakes are ‘applied ‘while the vehicle

is moving at a lesser speed, substantial econo-

‘mies in the use ‘of sand and fluid under pres-

sure . are insured.
‘While two embodiments of the invention have

‘been - described in detail, it is not intended to

limit the invention: to those embodiments 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. In a vehicle carried sanding “equipment, in

combination, & primary sanding control means
operable. to effect sanding, a secondary sanding

control ‘means operable to effect sanding, and

‘speed responsive ‘means operative to condition
_said primary sanding conirol means for sanding

operation - while the vehicle is moving at a speed
in excess of a predetermined speed, and to con~
dition said secondary sanding control means for
sanding operation while the vehicle is moving at

‘a slower speed.

2. In a vehicle carried sanding equipmerit, in

‘combination, a primary sanding control means

adapted for continuous operation, a limited sand-
ing control means adapted ‘for operation for s
bredetermined interval 6f time, and speed re-
sponsive means operative to condition said pri-

‘Mmary sanding control means for operation while

the vehiclé is moving at a speed in excess of a
bredetermined speed, and to condition said lim-

‘ited sanding control means for operation while

the vehicle is moving at a lower speed.
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3. A sanding ' control apparatus for a vehicle

equipped ‘with fluid pressure braks means, com-

‘prising primary sanding -contrcl means opera-
tive to effect continuous sanding, secondary sand-
' Ing control means operative to effect sanding for

‘a limited .pericd of ‘time, end means controlled

by sald ‘fluid pressure brake means and selective-

ly cooperative with both the primary and the sec-
ondary sanding control means for effecting sand-
ing operation during application of the brakes.

‘4. Asanding control ‘apparatus .for a vehicle
equipped “with fluid pressure brake means, com-

‘ ‘prising;primary sanding contrsl means operative
“to_effect continuous sanding, secondary sanding

‘control means operative to effect sanding for a

1imited ‘pericd of time, and means. responsive to
‘an ‘application of the brakes first to initiate op-

eration “of said primary sanding control means
‘and ‘then to stop cperation thereof while causing

-operation  of said secondary Sanding -control

means. ;" ‘ ‘ : o
.. A 'sanding ~control .apparatus for -a -vehicle

equipped with fluld pressure -brake means and

fiuid pressure sanding means including a sand
bipe adapted to be supplied with Auid under pres-
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sure during sanding operation, said control ap-
paratus comprising sanding valve means opera-
tive in response to an.application of the brakes
to effect continuous supply of fluid under pressure
to said sand pipe, and sanding selector means re-
sponsive to a certain operating condition of the
vehicle for closing the communication through
which said sanding valve means supplies fluid
to said sand pipe while initiating a limited sup-
ply of fluid under pressure to said pipe.

6. A sanding control apparatus for a railway
vehicle equipped with fluid pressure brakes com-
prising, in combination, fluid pressure responsive
sanding control means, means providing a con-
stant supply of fluid under pressure, means pro-
viding a limited supply of fluid under pressure,
and sanding selector means controiled in accord-
ance with the operation of the fluid pressure
brakes for effecting the supply of fluid under
pressure to the fluid responsive sanding means
from said constant supply source at one time, and
from said limited supply source at another time.

7. A sanding control apparatus for a railway
vehicle having fluid pressure operated sanding
means and fluid pressure brake means controlled
according to speed, comprising a primary scurce
providing a constant supply of fluid under pres-
sure, a secondary source providing a predeter-
mined limited supply of fluid under pressure, and
means conditioned during an application of the
brakes when the vehicle is moving at or in ex-
cess of a certain speed to effect supply of fiuid
under pressure from said primary source to said
sanding means, and otherwise conditioned to
effect supply of fluid under pressure thereto from
said secondary source during an application of
the brakes when the vehicle speed is less than
said certain speed.

8. A sanding control apparatus for a railway
vehicle having fluid pressure operated sanding
means and speed controlled fluid pressure brake
means, including a control communication that
is charged with fluid under pressure when an
application of the brakes is effected while the
vehicle speed exceeds a predetermined value and
vented when the vehicle speed is less than such
value, said sanding control apparatus comprising
a primary source providing a constant supply of
fluid under pressure, a secondary source providing
a predetermined limited supply of fluid under
pressure, a movable abutment subject to. the
pressure of fluid in said control communication,
and valve means controlled by said abutment and
operative upon an increase in said fluid pressure
to establish communication from said primary
source to said fluid pressure operated sanding
means, and operative upon a reduction in fluid
pressure in said control communication to estab-
lish another communication from said secondary
source to said sanding means.

9. A sanding control apparatus for a railway
vehicle having fluid pressure operated sanding
means and speed controlled fluid pressure brake
means, including a control communication that
is charged with fluid under pressure when an
application of the brakes is effected while the
vehicle speed exceeds a predetermined value and
vented when the vehicle speed is less than such

-value, said sanding control apparatus comprising

a primary source providing a constant supply of
fluid under pressure, a secondary source provid-
ing a predetermined limited supply of fluid under
pressure, sanding selector valve means subject
to the pressure of fluid in said confrol communi-

2,232,014

cation and operative upon an increase therein
for establishing communication from said pri-
mary source to said fluid pressure operated sand-
ing means, and upon reduction of the fluid pres-
sure -in the control communication to establish
another communication from said secondary
source to said sanding means, and auxiliary valve
means also controlling said communications to
the fluid pressure operated sanding means and
operative to maintain said communications closed
while the fluid pressure brakes are released.

10. A sanding control apparatus for a railway
vehicle having fluid pressure operated sanding
means and speed controlled fluid pressure brake
mesans, including a control communijcation that
is charged with fluid under pressure when an
application of the brakes is effected while the

[\

vehicle speed exceeds a predetermined value and -

vented when the vehicle speed is less than such
value, said sanding control apparatus comprising
a primary source providing a constant supply of

" fluid under pressure, & secondary source provid-

ing a predetermined limited supply of fluid under
pressure, control valve means normally positioned
to supply fluid under pressure from said primary
source to said secondary source and operative
during an application of the brakes to supply
fluid under pressure from said secondary source
to a chamber, and selector valve means subject
to the pressure of fluid in said control com-
munication of the brake means and operative
upon an increase in said fluid pressure to estab-
lish commumcatmn from said primary source
to said fluid pressure operated sanding means,
and upon a reduction in the fluid pressure in
said control communication to establish com-
munication from said chamber to said fluid pres-
sure operated sanding means.

11. A sanding control apparatus for a railway
vehicle having fluid pressure operated sanding
means and speed controlled fluid pressure brake
means, including a control communication that
is charged with fiuid under pressure when an
application of the brakes is effected while the
vehicle speed exceeds a predetermined value and
vented when the vehicle speed is less than such
value, said sanding control apparatus compris-
ing a primary source providing a constant supply
of fluid under pressure, a secondary source pro-
viding a predetermined limited supply of fiuid
under pressure, sanding control valve means op-
erative when the brakes are released to effect
supply of fluid under pressure from said primary
source to a chamber and operative during an
application of the brakes to establish communi-
cation from said chamber to said fluid pressure
operated sanding means, and sanding selector
valve means subject to the pressure of fluid in
said control communication cf the speed con-
trolled brake means and operative upon an in-
crease of said fluid pressure to establish com-
munication from said primary source to said
chamber in the sanding control valve means, and
upon a reduction in the fluid pressure in said
control communication to establish communica-
tion from said secondary source to said chamber.

12. In a vehicle carried sanding equipment, in
combination, a primary sanding contrcl meang
operable to effect sanding, a secondary sanding
control means operable to effect sanding, and
speed responsive means for sequentially effecting
sanding operation of said two. sanding. control
means. )

) ELLIS E. HEWITT.
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