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10 «ll whom it may concern:

Be it known that I, Epwix A. Rives, a
citizen of the Jmted States, residing at
Greensbora, in the county of Gmlf01d “and
State of North Carolina, have 1nvented cer-
tain new and useful Improvements in Com-
bined Gravity and Fluid-Pressure Sqnder
for Locemotives, of which the following is
a specification.

My invention relates to new and useful
improvements in uld(}l\ sanders for locomo-
tives, the object of my invention being the
provision of a device which will supply sand
to both rails of a track, the sand being fed
either by gravity, or by filuid pressure, or by
both, as preferred.

A further object of my invention is to 0
construct the device that the valve control-
ling the discharge of sand may be mounted
e\temorly of the sand dome and the sand
discharged from the dome to the valve by
gravity. It will be clear that this construc-
tion will permit the application of my im-
proved sander to locomotives now in use,
this being one of the primary objects of my
invention.

A further object of my inv entlon cons1sts
in providing means whereby the valve will

insure a substantially equal supply of sand

to both rails of the track, whether the sand
is being supplied by gravity, by an air blast,
or by both means.

A still further object of my. invention is
the provision of an oscillating valve control-
ling the flow of sand from the sand dome to

“ther :uls and so constructed and mounted in
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its casing that its oscillatory movement need
be glight, and in the provision of means for
limiting such movement in such a manmner
that the engineer may readily = determine
whether the v: valve is in one or the other of its
positions, the valve being operable manu-
ally. - :
A further object of my invention consnts
in the provision of a nozzle adapted to ex-
tend at one end into the sand -dome. and at
the opposite end into the valve to supply

sand to the latter and i in the intreduction of

means for supplying air under pressure to
the nozzle intermediate its length to prevent
cloafrmo of the sand,; if moist, in the nozzle

“and also to provide means for feeding the
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gand. from the valve by, air pressure alone,
when desired.
A still farther object of my invention con-

Spemﬁeanon of Lettels Patent.

vApplica.tion filed April 13, 1915.

“valve when sand 1s bemo

a,fented Deec. 21,1915,
Serial No. 21,084.

sists in mounting the valve in.a novel man-
ner, whereby it may be readily operated and
its amount of movement readily controlled,
and furthermore in such a manner that tHe

discharge end of the sand nozzle will serve

as a bearing or support for the valve. And
a stiil :furtber object of my invention con-
sists in providing the valve with two dis-

charge ports., one of which is active when

sand is being fed by gravity and both being
active when sand is being fed by ﬂmd pres-
sure means.

With these and other ob]ects n view, my
invention will be more fully described, 1llus-
trated in the accompanying dmwmos, and
then specifically pointed out in the claims
which are attached to and form a part of
this application.

In the drawings: Figure 1 is a fragmen-
tar y perspective view, showing a sand dome
and my improved sander applied thereto;
Fig. 2 1s a central, vertical, longitudinal sec-
tional view ta aken throutrh my sanding de-
viece; Fig. 3 isa vertical sacuonal view taken
on ‘the hne 3—u of Tig. 2; Fig. 4 is a per-
spective view of the valve removed from its
casmg, Fig. 5.1s a flqo"mentary sectional
view corresponding to Fig. 2 and illustrat-
ing a somewhat modified form of valve and
valve casing construction; Fig. 6 is a sec-
tional view in the nature of a dn(*mm illus-
trating the position of the valve when sand is

being i ed by gravity; Fig. 7 is a correspond-

ﬂluswatind the positicn of the
i 1o fed by an air blast.

Correspending and like parts are referred
to in the following description and indicated
in all the views of the drawings by the same
reference characters.

In order to insure a clear and accurate un-
Lerstandmcr of my invention I have illus-
trated it in connection with a conventional
form of locomotive 10 upecn the boiler . of
which is a sand dome 11 of any usual or
preferred type provided adjacent its lower
end svith a bot tom 12 which may be integral
with the dome or secured in any smtablﬂ
manner. All of the above described parts
are conventional in construction and any
further detailed description is therefore un-

mg view,

necessary.

In installing my impro ved sanding device
upon 'the locomotive, the sand dome, at a
point slightly above the bottom 12, is pro-

vided with' ‘an opening 13, the usual opening 2
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in the bottom 12 being closed. A discharge

‘nozzle 14 extends at one end inwardly and

upwardly through the opening 13 with its
opposite end inclined downwardly in the
manner - best shown in Fig. 2. -This sand
nozzle is provided intermediate its length
with a penphenl flange 15 which engages
against the outer face ot the sand doms and
which 1s perforated to receive bolts 16 or
other suitable fastening devices by means of
which it is secured to th}e sand dome. The
nozzle, which is prefevably circular in cross

“section, has its free outer end directed out-

wardly in-a sub%antmlly horizontal plane,
as shown at 17 and the passage 18 through
the nozzle is enlarged or flared at such end
as clearly shown mn Fig. 2, the outer sur-
mce of the free end of the nozzle being in

he form of a horizontally disposed cyhnder,f

f01 a purpose which will be later explained.

Preferably formed integrally with the
nozzle 14, is a valve casing 19 which is gen-
erally Cthdll( al in shftpe and- which is
formed with its axis in alinement with the
axis of the flared end portion 17 of the noz-
zle 14, such end portion of the nozzle extend-

~ing axially within the casing 19. This cas-
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ing is open at that end most remote from the
nozzle and such end is provided with a pe-
ripheral flange 20 to receive the correspond-
ing ‘flange 21 formed upon a cap plate or
closure 92 which - is circular in shape and
which is secured to the casing to close the
latter by means of bolts 23 or “other suitable
fastening devices.  As.shown, this cap plate

is provided with an inwardly directed, cen-

trally thickened portion 24 which seats with-
in the. open end of the valve casing and
properly centers the cap plate in order that
it may form a bearing for the valve stem,
as will be later pomted out.. The lower side
of the body portion of the valve casing 19 is

thickened, as shown at 25, to- provide flat-

tened faces 26 disposed suostantmll y at right
angles to each other and the valve casing is
formed with threaded discharge ports 27

~and 28 through the central portlon of these

- faces and,

c'onsequently,’ at. substantially

“right angles to each other, the inner ends of
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the ports or passages intersecting at the in-
terior of the- casing ‘to provide a wedge-
shaped partltlon wall 29 between them.
These ports and this partition wall are best
shown in Figs. 3, 6 and 7 of the drawings.

Straight pipe sec_tion's 30 are threaded into

the ports 27 and 28 to extend toward oppo-
site sides of the boiler and are provided with

couplings 31 by means of which they may

be. connected with the usual sand pipes 32
leading to points ad]acent the-rails of the
track and immediately  in ‘Ldmnce ‘of the

driving wheels.

Mounted interiorly of the valve casing 19
is the valve preper 88 in the form of a hol-

‘low sphere provided with a circular opening

1,185,024

84 to receive the discharge terminal of the

spout 14 which, therefore, forms a bearing
for such end of the valve, the spout fitting
reasonably snugly within the opening 34,
At its opposite side, the valve is formed with
a radially extending boss 35 and projecting
from this boss is:the cylindrical valve stem
36. 'When the valve is in place and the cap

-plate or closure 22 applied to the valve cas-

ing, one end of the valve bears against the
closed end of the valve casing and the boss
35 bears against the inner face of ‘the cap
plate to absolutely hold the valve against
any longitudinal movement while lewmg it
frée for tur ning movement. The valve stem
36 is journaled in the central portion of the
cap plate 22 which is thickened at this point,
as shown at 37, to provide an elongated bear-
ing for-the stem and adjustably secured by
means of a nut 88 upon the free end of the
stem is a lever 89 by means of which the valve

33 may be oscillated.” A U:shaped guide
loop 40 has its ends embedded in o1 othér—
wise secured to the cap plate 22 and sur-
rounds the lever 39 to support it and also
to limit the extent of swinging movement of
the lever and, consx,quently “the extent of
movement of- {he valve. ~This guide l6op is
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so positioned and ploportioned as to-allow

tarning ‘movement of the Vfdve of substan-
tially oo,

o5

The valve ploiloel 33, is plowded with a_ -

pair of spaced 1schzuoe ports 41 and 42
formed at substantially 90° from each other
and in such-a position with. 1espect to ‘the
valve casing as, in all positions of the valve,
to both lie in A vertical plane through' the
discharge ports 27 and 28 of the valve cas-
ing. The operating lever 89 of the valve is
so set upon the valve stem 86 that at one
extreme limit of ‘its movement, the port 42
of the valve will be lowermost and directly
above the wedge-shaped partition wall 29 of

10¢

105"

the valve casing between the dis¢harge ports

‘of passages 27 and 28 thereof, Whﬂe in the

opposite extreme limit of movemant of the
lever, the ports 41. and 42. will oceupy the
position shown in Fig. 7. the former belrig at
the top of -the valve ¢ casing or dmmetllcally
opposite the partition w all 29 and the latter
midway between such par tition wall and the
former port 41.

Any suitable mechanism may be pr omded

by means of which the engineer or fireman

may operate the lever 39 “from the cab of
the locomotive. ~One such mechanism in-
cludes a link 43 connecting the free end of -
the lever 39 with the hterally directed. ter-
minal 44 of a rod 45 which extends to the
cab of the locomotive and which, by turning
movement, may be caused to oscillate the ]e-
ver 35 and consequently, the valve 83.

Tn order to provide means for supplying
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air, under pressure, to the valvé to feed the .

sand under certain conditions or to assist i
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in more rapidly -feeding the sand when
the latter is being supplied by gravity, I
form the upper wall of the nozzle 14 with

‘a thickened portion 46 in the shape of an
- exterior boss and with an interiorly depend-

ing nozzle 47 which projects into the pas-
sageway 18 and toward the sand dome. The
boss 46 is formed. with a tapped bore 48
to receive the threaded end of an air sup-
ply pipe 49 and the wall of the sand nozzle
14, together -with the wall of the air blast
nozzle 47 is provided with a duct or passage
50 which extends longitudinally through the
greater portion of the length of the nozzle
47-and which then opens outwardly through
the side-wall of such nozzle toward the.dis-
charge terminal 17 of the sand nozzle 14.
It will, therefore, be clear that air admitted
through the pipe 49, under pressure, will be
directed toward the discharge terminal 17
of the sand nozzle 14 and will, therefore, not

" only serve to prevent clegging of sand in
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the nozzle 14, but also to force sand from
the nozzle into the valve 33, and, as will be
later explained, from the valve 83 to the
pipe sections 30 and so to the pipes 32 and
the rails of the track. ,
“Before describing the operation of my im-
proved sanding device, I wish to direct at-
tention to a somewhat modified form of
valve and valve casing illustrated in Fig.
5. In this form of my device, the valve cas-
ing 19 is:preferably cylindrical in shape
and is provided opposite the sand discharge
nozzle with a circular opening having a ra-
dially extending peripheral ~flange 20’
adapted to receive an angularly disposed
peripheral flange 21" formed upon the cap
plate 22’ which closes the opening. This
cap plate is secured in place by bolts 23’
and 1s exteriorly thickened centrally tc pro-
vide a boss 51 formed interiorly with a bear-
ing 52 to receive the stud 53 of the base por-
tion 54 of the sand valve 337, . In this form
of my invention, the sand valve 33" is some-
what- smaller in proportion te the size of
the casing and its boss 85’, instead of being
reduced to form a valve stem, is provided
with a circular base portion 54 which fits
snugly within the inner portion of the open-
ing of the valve casing 19" and which, there-
fore, together with the cylindrical extension
53, serves to centralize and form a bearing

for the valve 38/. This base 54 is provided

with an ear 55 which extends through an
arcuate slot 56 formed in the cap plate or
closure 22”7 and which is perforated to re-
ceive one end of the link 43 when the valve
isin place. It will of course be clear that the
arcuate slot 56 should extend: enly through
50° in order to properly limit the turning
mnovement of the valve 33, due to swinging
of the ear 55 from one end to the other of the

“glot. With the exception of these distinc-
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tions, this form of my invention is identical

with that previously described and it is for
this reagon that the entire valve structure
is not illustrated in Fig. 5.

In operation, the sand dome is filled in the
usual manner and upon such filling, sand
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will flow into the valve which, under normal

circumstances, occupies the position shown
in Fig. 7, .the sand, under these circum-
starices, partially fiiling the hollow valve
33, but not escaping through either of its
discharge ports 41 or 42. If it becomes nec-
essary to supply sand tc the rails of the
track, the engineer or fireman may swing the
rod 46 to active position through the link
43 and lever 39 to oscillate the valve through
an angle of 90° to the position shown
in Fig. 6. Under these circumstances, sand
will be discharged from the valve through
the port 42 and, striking against the wedge-

shaped partition wall 29, will be déflected 8

equally through the discharge ports 27 and
28 cof the valve casing-and, -consequently,
will pass in equal guantities through the
pipes 32 to the rails. Should the sand be-
come clogged either in the valve or the sand
nozzle 14, a slight application of air through
the pipe 49 will serve to break it up and in-
sure proper feeding of sand to the rails
In case an extreme amount of sand is re-
quired, the air blast may be utilized even
though the sand is not clogged and it will
therefore be seen that practically any de-
sired amount of sand may be supplied to_the
rails, the quantity supplied being control-
lable from the cab of the locomotive. :
Although I do not intend to ordinarily
operate the device by fluid pressure means
alone, it will of ccurse be apparent that
such may be accomplished, as -with the
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valve in the position shown in Fig. 7 if air 16

is supplied under pressure through the pipe
49 it will force sand through both of the
valve ports 41 and 42 and through the space
between the valve and valve casing sur-
rounding the valve and so to  the discharge
ports 27 and 28 of the valve casing. Be-
cause of the high pressure of the air and the
relatively contracted space between the
valve and valve casing, the sand will be

_supplied in_ practically equal quantities to 11

both the valve casing ports 27 and 28.

It shcould be noted that by positioning
the air blast nozzle.47 in the sand nozzle
18, immediately adjacent the sand dome,
any clogging of sand in the nozzle 18 is
prevented which would not.be the case if the
air blast nozzle was positioned in the valve
casing proper or in the outer end of the
sand nozzle 18. :

From the foregoing description, it will
be apparent that I have provided an effective
form of combined gravity and fluid pres-
sure sander, the operation of which may be
readily controlled by thie engineer or fireman
in his cab. S
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Although the device is primarily intend-
ed to’ operate by gravity, in order to avoid
undue use of air from the air brake system
of the train, an air blast may be employed

_as a supplemental means or the device may

be operated wholly by means -of the -air
blast, as preferred.

The device is simple in its constructlon,
readily assembled, eflicient in: its operation
and especially. dumble, due to the fact that
little, 1f any, air. need be employed in its
operation and all scouring of ~the parts
therefore avoided. I‘urthermore, the effi-
ciency of the device, when used as a gravity
sander, is far greater than that of the fluid
actuated sanders, ag the latter, due to the
air blast, scatter the sand over the track, in
effect forcing it from the rails, while with
a gravity feed, the sand is apphed eVenly
upon the treads of the rails.

T do not wish, however, to-be limited to
the specific . detaﬂs of construction lus-
trated and described, as various minor
changes may be made at. any time, within
the scope of the appended claims, without
in the slightest degree departing from the
spirit of my invention.  Ior instance, the
sanding device, with slight structural
changes, may-be employed on street or rail-
way cars with equally beneficial results.

Having thus described the invention, what
is claimed as new is:

1. A sander including a sand dlechfmrg-
ing nozzle adapted for communicative at-
tachment: with the sand dome of a locomo-
tive, a valve casing carried by the discharge
end of the noazle, and an oscillatory valve
mounted in the:casing’ with the discharge
end of the nozzle extending into the Valve,
the valve casing being formed with diverg-

“ing discharge passages in its lower wall. ar-

ranoed to plOVlde an intermediate parti-
tion wall and the valve: being formed with
a discharge port adapted, in one position
of the valv e, to be disposed directly above
the partition wall.

2. A sander ‘including a sand dlSCh‘Ll‘O‘- ;

ing nozzle adapted for communicative at-
tachment with the sand dome of a locomo-
tive, a valve casing carried by the discharge
end of the nozzle, and an oscillatory valve
mounted in the casing with-the: discharge
end of the nozzle extending into the valve,
the valve casing being formed with diverg-
mg discharge passages in its:lower wall ar-
ranged to plov1de an intermediate parti-
tlon wall and the. valve being formed with
a discharge port adapted, in one position of
the valve, to be disposed directly above the
partition wall, said valve also being pro-
vided with a second dischar ge port disposed
in the plane of the passages and first port

~and at substantially rloht angles to the first

port..
3, A sander including a sand discharg-

1,165,024

ing nozzle adapted for communicative at-

tachment with the sand dome of a lécomo-
tive, a valve casing carried-by the discharge
end of the no7z1e, and an oscillatory valve

mounted in the casing with the discharge:

end of the nozzle e\tenchncr into the valve,
the valve-casing being formed with diverg-
ing discharge passages in its lower wall ar-
ranO'ed to provide an intermediate partition
wall and the valve being formed with a dis-

charge port adapted, in one position of the -
valve, to be disposed directly above the par-
tition wall, said valve also being provided

with- a Qecond discharge port dlsposed in
the plane of the passages and first port and
at substantially right angles to the first port,
and means for supnlylng an air blast to the
1nte1med1ate portion of the discharge nozzle.
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4. A sander including a sand chcchard- '

ing nozzle adapted for communicative at-
tachment with the sand dome of a locomo-
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tive, a valve casing carried by the discharge. -

end of the noz7le, and an oscillatory valve
mounted in the casing with the discharge

end cof the nozzle e‘{tendmfr into the . Valve,‘

the valve casing being formed with. diverg-

ing discharge passages in its lower wall ar-

n«ed to pI‘OVlde an intermediate partition

W ‘111 and the valve being formed with a
discharge port adapted, in one position of

the valve, to be disposed directly above the
partition wall, said valve also- being pro-
vided with a second discharge port disposed
in the plane of the passages and first port-
and at substantially right angles to the first
port, and means for supplylnc an air blast
to the intermediate portion of the discharge
nozzle and in the direction of the dlﬂcharge
terminal thereo

5. A sander 1nch1chncr a sand chschartrmg
nowle adapted. for communicative - attach-
ment to the sand dome of ‘a locomotive,-a
valve casing carried by the discharge end
of the nozzle and provided in its lower face

with diverging discharge passages arranged

to form a:V-shaped p‘ll‘tltlon wall between
them, a hollow substantially spherical valve
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positioned in the valve casing and formed

with. an: opening in oné side to surround the
free end of the sand nozzle and with an
opening adapted,

116

in one position of the -

valve, to lie directly: :above the partition :

wall, 'and a valve stem extending from that

side of the valve opposite the ﬁrst opening -

through the casing for operative connection
with a controlhno lever.

6. A sander mcludmg a sand d1sch‘1rg1ncr
nozzle adapted for communicative attach-
ment to the said dome of a locomotive to
extend - outwardly “and downwardly -there-
from, a valve casing carried by the nozzle
and surrounding the free end thereof, said
end being cynnducal exteriorly and such
valve casing being open at its opposite end,

a cap plate c_losing the opposite end of the
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valve casing, a hollow, substantially spheri-
cal valve mounted in the valve casing and
provided with an opening to closely receive
the cylindrical end of the nozzle, said valve

‘being provided with = discharge opening

and said valve casing with spaced discharge
openings, and means projecting from the
valve and extending through the cap plate
to provide for oscillating the valve.

7. A sander including a sand discharging
nozzle adapted for communicative attach-
ment to the sand dome of a locomotive to

extend outwardly and downwardly there-:

from, a valve casing carried by the nozzle
and surrounding the free end thereof, said
end ‘being cylindrical exteriorly and such

valve casing being open at its opposite end,

a cap plate closing the opposite end of the
valve casing, a hollow, substantially spheri-
cal valve mounted in the val¥e casing and
provided with an opening tc closely receive
the cylindrical end of the nozzle, said valve
being provided with -a discharge opening
and sald valve casing with spaced discharge
openings, and means projecting from. the
valve and extending through the cap plate
to provide for oscillating the wvalve, said
means including a base portion bearing
against the inner face of the cap plate and
having a stud- seating in a recess formed
in the cap plate, and an éar extending from
the base through an arcuate slot in the cap
plate, the slot limiting the movement of the
ear and consequently of the valve.

8. A sander including a'sand discharging
nozzle adapted for communicative attach-
mernt to the sand dome of a locomotive, a
valve casing -mounted upon the discharge
end of said nozzle and provided in its lower
wall with spaced discharge ports, a hollow,
substantially spherical valve mounted in the
valve casing and having an opening sur-
rounding the free end of the discharge noz-
zle, said valve being provided with dis-
charge ports in the vertical plane of the
ports of the valve casing and spaced from
each other substantially ninety degrees,
means for oscillating the valve to bring one
of its ports directly above the space between
the discharge ports of the valve casing and
for reversely oscillating the valve to bring
such port at one side of the valve casing at

=

the port at the upper side of the valve cas-
ing, and means for limiting the oscillation
of the valve to prevent movement beyond
either of these positions.

9. A sander including a sand discharging
nozzle adapted for communicative attach-
ment to the sand dome of a locomotive, a
valve casing surrounding one end of the
nozzle, a ‘hollow substantially spherical
valve mounted for oscillation in the valve
casing and adapted, in all positions, to re-
ceive sand discharged from the nozzle, said
casing being provided with spaced discharge
ports, and sald valve with a discharge port
capable of discharging sand uniformly to
the ports of the casing.

10. A sander including a sand discharg-
ing nozzle adapted for communicative at-
tachment to the sand dome of a locomotive,
a valve casing carried by the discharge end
of the nozzle, a valve mounted for oscilla-
tion in the casing, said nozzle, valve casing
and valve being arranged to, in one posi-
ticn of the valve, permit passage of sand
from the nozzle through the valve and from
the casing and in another position to nor-
mally cut off flow of sand from the valve,
and fluid pressure means projecting into
the nozzle for forcing sand from the valve
to the casing in said latter position of -the
valve, sald means being located within the
nozzle at a point directly outside of the
sand dome.

11. A sander including a sand discharg-
ing nozzle adapted for communicative at-
tachment to the sand dome of a locomotive,
a valve casing surrounding one end of the
nozzle, and a hollow valve mounted for os-
cillation in the valve casing and formed
with an opening to snugly receive the noz-
zle, whereby the nozzle forms a bearing for
the valve; the casing and valve being ar-
ranged to control flow of sand from the
valve casing by movement of the valve to
active and inactive positions.

In testimony whereof I affix my signa-
ture in presence of two witnesses.

EDWIN A. RIVES.
Witnesses:

J. K. Moore,
W. N. Woobsox.

[T 8.]

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
‘Washington, D. C.”
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