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. it appertains to make and use the same.

Unrrep StaTes PATENT OFFICE.

W”ILLIA"\/I NEWTON BEST OF LOS ANGELES CALIF‘ORNIA ASSIGNOR OI1 TW’O-
THIRDS TO JOHN H. BEST AND EZRA BEST, OF QUINOY ILLINOIS |

APPARATU,S_.FOR SU PPLYIN G _Al R -AND HYDROC_ARBON."' '

- SPECIFI,CATIONL forming part of Letters Patent No. 702,529, dated June 17, 1902.
' Application filed June 3, 1901, Serlal No, 62,907, (Nomodeld) '

To all whom. zt may CONCEermn: . ..
BeitknownthatI, WiLLIAM NEWTON BEST

a citizen of the Umted States, residing at Los_

Angeles, in the county of Tos Alweles and
State of California, have mvented certain

exact description of the mventmn such- as

will enable others skilled in the art to whlch‘

This invention has forits objectto pro wde

animproved hydrocarbon-fuel-supplying sys-
tem especmlly designed for locomotives and:
1mproved alr compressing and sbormﬂ* means

. foruse in connection therewith.

20

The invention consists of eertam novel fea--
tures of construction,-combination, and ar-
rangement of parts, as will be helemdfterf
more fully deseribed,;and particularly pomted? ’*
out in the appended claims.

In the accompanying drawings, qure 1is

a fragmentary view of a Ioeomomve mth its
-tender showing the apphca,mon of the inven-

tion bhereto and Fie. 2 is a diagrammatic

view of the svstem showing also the connec-

30

tion of the same with the GOOperatmg ele- -
| which extends between the tender and loco- -

motive and allows for the indepéndent play

ments on the locomotive.

1in the drawings represents ther Ioeom0t1 ve,

on which is mounted the air-compressor 2 for
supplymﬂ’ air to the main air-reservoir 8 for
use in . the brake system. - The air passes

- from the air-cylinder of the pamp tothe air-

~ reservoirthrough theair-supply pipe 4, which
1s provided w1th a controlling-valve 5, Where-,
-by in case the air-valves of the Dump are not
in working order the flow of airthrough said
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pipe to a,nd from the pump may be cut off.

The exhaust-steam from the operating-cylin-
der of the pump 2 discharges in the usual.
“manner through an exhaust-plpe 6, leading.
- to the bmoke-stack into which the escaping
steam 18 dISOh&I‘ﬂ'ed in order to mstlbute A

force draft.

On the tender 7 is loeated the oil- supply-

tank 8, which occupies the space usually re-

~ served for coal and su pports the auxiliary air-

50 pressing cylinder of the compresser 9 is con-
nected W1t11 one end of the ELII-'EELHL 10 in or- |

compressor 9 of the fuel-supply system and
the air-tank 10 of said system. The air-com-

| lmﬂ‘-valve 1

|
new and useful Improvements In Apparatus |
for Supplying Air and Hydrocarbon; and T
dodeclare the following to be a full, CIG&I and

- —

'off

ing pipe 11, in which is arranged a control-
, while the power or operating
eyhnder ot b&ld compréssor is connected, by
means of an exhaust-pipé 122,to a supelheab-
ing chamber or drum 13, into which the ex-
haust- steam from said cwlmder is conducted

O def to bupply air Lheréto by an .Iil“ Conduct—- L
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by said pipe to be utilized in heating the com- -

" pressed dir from the tank 10 to vaporize and
place the liquid hydrocarbon fuel from the
1 tank 8 into condition for perfect combustion.

In the superheater 13 is located a super-

heating-coil 14, whichis connected at one end

with a pipe 15, leading from the air-reservoir
10, which pipeis provided with a check-valve

16 for preventing the return of air to said

ervoir 10 maybe cut off from the coil 14. The

opposite-end of the coil 14 is connected with
| a hot:air-conducting plpe 18, which is in com-

6ag

tank and with a cut-off valve 17, by means
of which the flow of air from the tank or res-

7o

munication-with a pipe 19 connected with

the burner 20 to supply air theleto to atom-

‘ize or vaporize the hydrocarbon fluid and to
The

two pipes 18 and 19 are. connected by an in- |

supply oxygen to support combustion.

termediate hose or flexible conuectlon 21,

thereof when the locomotiveisrunning. The

pipe 19 has connected thereto a steam-sup-
| ply pipe 22, leading from the boiler of the lo-

comotive,. Whereby steam may be supplied to

take the place of air for vaporizing the oil in
the event that the compressor 9 should be-

come disabled or inoperative. This pipe 22

is provided with a controlling-valve 23.
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so

The

pipe 19 has also connected therewith a shunt =~

or by pipe 24, which leads therefrom to the
alr-‘supplv pipe 4, communicating between

the compressor 2 and main air-reservoir 3,

and this pipe 24 has located therein a con-
trolling-valve 25, whereby the flow of air from
the pipes 18 and 19 to the main reservoir "3

90

95

through the saad supply plpe 24: may be eut_ L

| The 01l- supplv t'mk 8 has an oil-inlet; or
filling-opening 26, through which oil is sup-
phed to, and the oil is fed therefrom to the
burner 20 by gravity through an oil-conduct-

ing pipe 27, in communication with a coms-

100
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panion pipe 28, connected directly with the

Durner 20. The two pipes 27 and 28 are lo-

cated, respectively, upon the tender and lo-
comotive and are connected by an intermedi-
ate hose or flexible pipe connection 29, which
yields to allow for the vertical play of the
said tender and locomotive when the latteris
in operation. In order to provide for the
heating of the oil within the tank 3 to vapo-
rize or to place it in condition to be effectively
vaporized by the current of air, so as to ef-
fect rapid combustion, I conduct the ex-
haust-steam from the superheating-drum 13
1o said tank or reservoir 8 through a pipe 80,
provided with a controlling-valve 31, whereby
the passage of steam from the drum to the
tank may be cut off whenever desired. DBy
thus using steam to heat the oil and bringing
it in direct contact with the oil in the man-
ner shown much better results are obtained
than if the steam were caused to circulate

through a pipe or coil arranged within the
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tanl, and the oil is placed in better condition
for combustion, as the steam effects the rapid
heating thereof even when the oil is cold
after the tanlk or reservoir has been refilled.
The heavier particles of oil are also kept in
a fluid state and prevented from congealing
and choking up the pipes. In the event,
however, that the pipes 27 and 28 should be-
come partly or completely choked by the de-
posit of asphaltum or other heavy residuum
therein I provide means whereby the same
may be readily cleared, such means consist-
ing of a blast-pipe 32, connecting between
the pipes 18 and 27 and having a controlling-
valve 33, which may be opened when neces-
sary to allow air under pressure from the
pipe 18 to pass into the pipe 27 and force the
obstructing substances through the same and
through the pipes 28 and 29 to the burner.

The passage of air from the tank or reser-
voir 10 to the superheater 13 may be cut off
by closing the valve 17 and the air made to
pass through a shunt-pipe 34, connecting the
pipe 15 directly with the pipe 18, forming a
short cireuit, by which the air may be sup-
plied from said reservoir to the burner or to
both the burner and the main air-reservoir
3 of the locomotive and also to the latter
alone. This pipe 34 is provided with a cut-
off valve 35, controlling the passage of the
airtherethrough. The water of condensation
from thesteam condensing in the superheater
13 may be drawn off whenever necessary
through avalved drain-pipe 36, and the steam
therefrom may be cut off from the oil-tank 8
by closing the valve 81 and allowed to pass
through short-circult pipes 37 and 38, ar-
ranged, respectively, on the tender and loco-
motive and connected by a flexible hose or
coupling 39. -

The pipe 38 is connected with the steam-
exhaust pipe 6 of the air-compressor 2 and the
pipe 37 provided with a cut - off valve 40,
whereby the flow of steam from the super-
heater to the exhaust-pipe 6 may be cut oft

¥
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whenever desired. DBy closing the valve 31
and opening the valve 40 steam from the su-
perheater is allowed to pass through the pipes
37, 38, and 39 to the exhaust-pipe 6 and in con-
nection with the exhaust-steam from the com-

pressor 2 used as a blast in the smoke-stack
of the locomotive for creating a forced draft.

The supply of oil through the pipe 28 to the
burner 20 may be regulated with certainty, so
as to feed the burner fastorslow, by means of
a regulating-valve 41, arranged in said pipe,

to the stem of whieh valve is connected an

operating-rod 42, which projects upwardly in
the eab of the locomotive in convenient posi-
tion to be manipulated by the fireman, where-
by the oil-supply to the burnermay be readily
controlled. The air-pipe 19 also contains a
regulating-valve 43 and a cut-out valve 432,
said regulating-valve serving as a means for
controlling the supply of air to the burner 20
to commingle with and oxygenate the vapo-
rized oil, and to the stem of this valve 18 con-
nected an operating-rod 44, which also pro-
jects upwardly in the eab of the locomotive,
so as to be conveniently operated by the fire-
man. Provision is thus made for regulating
the feed of both the o1l and the air or steam
to the burners in any definite proportionate
quantities desired. |

Steam is supplied to the steam-cylinder of
the auxiliary air-compressor Y through the
medinm of a steam-supply pipe 49, to which
isin practice connected a flexible tube or hose
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suitably connected with the boiler of the lo-

comotive to conduct steam to said pipe 45.
The air tank or reservoir 10 is provided

with a valved connection 46 for attachment

thereto of a hose or pipe provided with means
for spraying the air, whereby the coaches of

the train may be quickly and conveniently

cleaned by means of an air-blast at the ends
of rans or divisions. When the air from the
tank 10 is supplied for this purpose, the loco-
motive remains coupled up to the cars in or-
der thatsteam may besupplied tothe air-com-
pressor 45 to maintain the latter in operation
as long as desired. -

In the operation of the apparatus the valve
41 is opened to allow the oil from the tank 3
to feed by gravity to the burner 20 and the
valves 12, 17, 43%, and 43 are opened to allow
the air from the compressor 9 to pass to the
air-tank 10, thence to the superheater, and
finally through the pipes 18, 19, 20, and 21 to
the burner to atomize and oxygenate the oil
to insure perfect combustion.
valves during this the normal operation of
the parts are closed, so as to prevent the pas-
sage of any air out of the normal circuit.
The exhaust-steam froin the compressor 9
passes through the pipe 12 into the super-
heating-drum 13 to heat the coil 14 therein,
while the air from the tank 10 passes through
the pipe 15 and into and through said coil 14
and is thereby heated, and the hot air thence
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110

115

I20

The other
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discharges from the coil and feeds through

the pipe 18 and connecting - pipes to the
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burner the hot air serving to effect the more
perfect vaporization of the oil and admixture
of the oxygen of the atmosphere therewith, .

' the .flames from the burner or burnersEO
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thereby heating the boiler of the locomotive
and generating steam for operating the loco-

When through any cause the air-com-
pressor 2 on- the locomotive becomes injured

or disabled, the air from the compressor 9 and |

tank 10 mev be supplied to the main air-res-

ervoir 3 to operate the brakes of the train by

closing the valve 17 and. opening the valves

30 and 29, whereby the air from the tank is

caused to take a short circuit through the
pipes 34, 18,21,19,.and 24, and thenee throuo*h
the pipe 4 to0 the main air-reservoir 3.

order to permit of the passage of a sufficient

amount of air:to the burner 20 to effeetwely:-
~I'he superheater 13'is
thrown out of cireuit when air is supplied

support combustion.

from the tank 10 to the reservoir 3 for oper-

ating the brakes, as the use of heated air in'|.
- this eennectmn is not deemed neeeseery or

desirable.

Should the auxiliary air-com pressor 9 be-
come 1n3ured or disabled, the flow of air to
the burner is cut off by closmg the valves 17
and 35, and the valve 23 'is then opened’ to

allow stea,m from the locomotive to pass:

through the pipes 22 and 19“to the burner 20

to take the place of air'in vaporizing the oil.
When steam is used in this manner, it will
of course be understood that the valve 43% |
is closed to prevent the steam. from pasqmﬂ';

back into the superheater.

When steam dies down in the locometwe,-
as when the locomotive is allowed to remain
over night in the roundhouse, or when the
steam-pressure within the loeomotwe is not
sufficient to operate the auxiliary compressor. |

9, the ‘burner may -be opera.ted by the com-

| pressed air remaining in the tank 10 to start

50

the generation of - steem in the locomotive-
.b01ler, which may be raised to a point suffi-
cient to set the compressor 9 into operation

within a very short interval of time. When

the loeomotwe 18 run into the roundhouse or

the steam is allowed to die down therein, the
valves 12, 17, and 35 are closed to eenﬁne the
alr within the tank 10, so that when it is de-
sired to take the locomotive out sufficient air
under compression will remain in said tank-
to operate the burner or bmners to stert the

35

60

generation of steam. |
In case erude oil is not used as a fuel end

ordinary bituminous coal is used, the aunxil-
lary compressor and its: attachments may be

employed to furnish hot air for the hollow
grates on Ehelocomotwe to distribute air
throunrh the fire-box in order to secure more

perfect combustion, also to provide a sefety I

appliance whereby compressed air may be

Dur- |
~ 1ng this operation of the partsthe regulating-
valve 43 is also allowed to remain open in |

that the main alr-complessor 2 should get
outof order. When the.air from the: tank
10-is allowed to pass through into the reser-

3 .

70
| voir 5 for this' purpose, it will of course -be
understood . that in addition to closing' the

_ valve 17 and opening the valves 35 and 25 |
motive and its eonneetwns from the eumhary i the valve 5.must also be closed in case . the
~ alr-compressor 9. -

| air-valves of the compreesor 2 are not 111 per-
| tect working order.- | L

- From the foregoing desmmtlon, teken in.
connection with the accompanying drawings,
the construction, mode of operation, and ad-

vantages of the 1nvent1on will be readily un-

75

8¢

derstood without a f urther extended. descrlp-

tion.
‘Changes in the form propo.rtlon, a,nd de-—

‘tails of construetion ma,y be made within the
scope of the invention without departing from

35

the spirit or se.crlﬁcmcr any of the a,dvanta,ges- S

thereof.

~ It willof course be understoed that the pa,rts-‘ -

of the apparatus'may be mounted:solely upon
the locomotive instead of having the air or:
oil supplying connections loeeted on the ten-; :
'-der as in the present instance. o
Havmg thus fully described my 1nvent10n '

9o

what I claim, and. deelre to'secure by Letters_ :

Patent, 1s—

1. The combination Wlth a main air reser-

voir and compressor and . a burner; of fuel-
supplying means including aliquid-fuel res- -

ervoir, eumhury e1r—supply1no‘ means forsup-

plylnﬂ‘ air to said burner, means for heating

the air supplied from: sa,ld aumhary means,

100

steam-supplying means, means for: contrel-' --

ling the flow of air and eheam to'the burner,
means for cutting off communication bebween.
the main air-reservoir and the main aircom-
.| pressor and establishing communication be-

res | |

twéen said reservoir and the auxiliary air-

supplying means, and means for cutting out

‘the said heating means, subetentmlly as de--- '

scribed.

2. The combmetlon Wlth a mam alir reser- .

1T0

voir and compressor; of an euxﬂlery com---

pressor, an auxiliary air-reservoirin commu-
nication with theauxiliary compressor,adrum -
| receiving the exhaust-steam from said auxil-
| iary compressor, a burner, an air-supply pipe -

115

heated ' by the drum and extendmﬂ' between =

the auxiliary air-reservoir and" burner, a
| short- circuiting connection between the aux- -
iliary reservoir and a,lr-supply pipe, a con-
‘nection between the air-pipe and main reser- -
voir, and valves ‘controlling the flow of air
through said pipe and conneetwns substan- o
- tlally as specified.
3. The combination with a main air reser-
‘voir and compressor; of an auxiliary air-com-

120

1'25 -

pressor, an auxiliary air-reservoirin commu- -
nication with the auxiliary compressor, a

pipe -heated by the drum and: extendmg be-

“drum recelving the exhaust-steam from said

| auxiliary compressor, a burner, an air-supply 130

tween the auxiliary air-reservoir and burner, - _
means for conducting the exhaust-steam from

supplied fer operating the brekes in the event | the drum to the oil-re eeervou of the ml-supply_' '
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means, a short-circuiting connection between | conducted to the burner without being heated

the auxiliary reservoir and air-supply pipe,a
connection between the air-pipe and main res-
ervoir, and valves controlling the flow of air
through said pipe and connections, substan-
tially as and for the purpose set forth.

4, The combination of an air-compressor, a
burner, oil-supplying means including an oil-
reservoir for the burner, a heating-drum, a
steam-exhaust pipe leading from the com-

pressor to said drum, an air-condueting pipe.

for conveying air from the compressor to the

burner and passing through said drum, &

short-circuiting connection between the com-
pressor and the air-conducting pipe whereby
the air may be caused to pass from said com-
pressor to the pipe without passing through
the drum, and valves for controlling the flow
of air through the pipes, substantially in the
manner set forth.

5. In a hydrocarbon-fuel feed for burners,
the combination of a burner and oil-supply
tank, a pipe leading therefrom to the burner,

an air-compressor, an air-tank connected

thereto,aheating-drumreceiving the exhaust-
steam from the compressor, an air-supply pipe
leading to the burner and connected with the
air-tank and heated by the drum, a short-cir-
cuit pipe between the air-tank and the air-
conducting pipe, an air-blast connection be-
tween said air-conducting pipe and the oil-
conducting pipe, and valves for controlling
the flow of air and oil through the several
pipes, substantially as desecribed.

6. In a hydrocarbon-fuel supply, the com-
bination of an air-compressor, a storage-tank
connected therewith, a burner, a pipe for con-
ducting the air from the tank to said burner,
a heating-drum heated by the exhaust-steam
from the compressor and adapted to heat the
air passing through said pipe, and a short-

circuit connection whereby the air may be

by said heating device, substantially as speci-
fied. |

7. In a hydrocarbon-fuel feed, the combi-
nation with a main air compressor and reser-
voir: of a burner, means for supplying steam
to the burner, an auxiliary air-compressor, an
auxiliary air-reservoir, a hydrocarbon-fuel
tank, means for supplying air from the aux-
iliary air-reservoir to the burner, means for

45
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conducting oil from the tank to the burner,

means for regulating the supply of oil, air and
steam to the burner, and means whereby in
case of injury to the main air-compressor, air
from the auxiliary compressor may be sup-
plied to the main air-reservoir, substantially
as specified. |

3. In a hydrocarbon-fuel feed, the combi-
nation of a burner, meansforsupplying steam
thereto, an air-compressor, an air-reservoir
supplied therefrom, a hydrocarbon-fuel tank,
a pipe for conveying air from the air-reser-
voir to the burner, a pipe for conducting oil
from the hydrocarbon-fuel tank to the burner,
a heating device for heating the air passing
through the air-supply pipe, means for regu-
lating the supply of steam, air and oil to the
burner, a short-circuiting connection in the
air-supply pipe whereby the air may be caused
to pass therethrough without being heated by
said heating device, and a connection between

the said air-supply pipe and oil-supply pipe,

whereby a blast of air may be supplied to the
latter-named pipe for freeing the same from
obstructions, substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
WILLIAM NEWTON BEST.

Witnesses:
R. M. SMITH,
K. 1.. POTTER.
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