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ROBERT FERGUSON, OF ST. PAUL, MINNESOTA, ASSIGNOR, BY DIRECT AND
MESNE ASSIGNMENTS, TO WILLIAM M. SIMPSON, OF CHICAGO, ILLINOIS.

FIRE-KINDLER OR SIMILAR APPARATUS FOR MIXING AIR AND FLUID.

SPECIFICATICN forming pars of Tatters Patent o, 676,586, dated June 18, 1901,

Application filed December 23, 1899, Renewed November 30, 1900, Serial No. 38,139,

To all whom Tt Mmay CORCEFT: '

Be it known that I, ROBERT FERGUSON, a
citizen of the United States, residing at St.
Paul, in the county of Ramsey and State of

5 Minnesota,haveinvented certainnewand use-
ful Improvements in Fire-Kindlers or Similar
Apparatus for Mixing Air and Fluid, of which
the following is a specification.

My invention relates to certain new and

1o useful improvements in apparatus for mixing
air and a fluid and supplying the same under
pressure for various uses. : :

The invention is particularly adapted to
kindling fires in locomotives, and I have

15 therefore for convenience and simplicity
shown this application of the invention in
the drawings, although it will be distinetly
understood that the invention may be adapt-
ed and used in setting tires, straightening

20 frames, and in all other connections where a
machine-shop blowpipe is now or may be em-
ployed and also in other connections.

One object of this invention is to provide a
simple and inexpensive apparatus which can

25 Dbe readily moved about as occasion demands
and easily manipulated to control the mixing
of the air and fluid in the desired proportions
and the discharge of the saturated air for any
purpose.

30 Other objects of the invention are to ac-
complish the feeding of fluid from a tank or
other source of supply and mixing it with
air under pressure, to provide for cleaning
out the parts after the apparatus has been

35 used, to remove surplus fluid, and to permit
the confined air in the Anid-supply to escape,
so as to relieve the supply of air-pressure.

Another object is to provide an apparatus
which can be used for kindling fires in loco-

40 motives without opening the fire-box door by
applying the burner-under the grate, thereby
causing the flame to pass up through -the
green coal and quickly start a brisk fire in
the fire-box under the natural draft of the

45 locomotive.

A farther object is to provide a novel valve
for an apparatus of this character which can
be manipulated by a single lever to accom-
plish all or any of several results, to wit: the

(Wo model.

‘admission of air to the fluid-tank to force the zo

fuid therefrom and to mix the fluid with air
before it is discharged, to cause the air to
pass through the apparatus without entering
the tank, or to shut off the air entirely and
permit the air under pressure in the tank to g5
blow off; and a further object.is to provide
a valve with an air-chamber and a mixing-
chamber and connect it with an air-supply
and a fluid-tank, so that the air may be caused
to pass into the air-chamber and the tank 6o
and force the fluid from the tank into the
mixing-chamber, where it will be mixed with
air passing from the air-chamber and then
disecharged under pressuare.: .
My invention has in view also to mix air 65
and a fluid together in a simple and accurate
manner, so that a fael will be produced in
proper proportions for securing superior com-

bustion without wasting the fluid, to regu- .
‘late the supply of air, and thereby controlthe 7o

proportions of air and fluid as they are mixed,
and to accomplish many other important re-
sults, which will fully appear hereinafter.

In the accompanying drawings, Figure 1 is
a side view showing my invention embodied 75.
ina portable locomotive fire-kindler, the fluid-
tank being partly broken away to show the
oil-pipe therein. Fig. 2 is a top plan view of
the valve detached. Fig. 3 is a vertical sec-
tional view of the valve on theline 3 3 of Fig. 8o
2. Fig. 4 is a horizontal sectional view.of the
valve on the line 4 4 of Fig. 3. TFig. 5 shows
an end view of the valve and indicates the
different positions the operating-lever may
have. Fig. 6 shows the valve-plug detached. 8z
Figs. 7 to 10, inclusive, are sectional views
on thelines 7 7 and 8 8 of Fig. 4 and showing
the valve in its different positions. Fig. 17
illustrates a burner which I may use.

Referring to the drawings, in which like go
characters of reference denote corresponding
parts in all of the figures, A designates an
ordinary tank or reservoir of any preferred
size and construction for holding the fluid
which is to be mixed with air and supplied 95
as a fuel, and for convenience and to enable
the apparatus to be easily moved from place
to place as occasion requires I support this
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tank in a skeleton frame B of any desired
form and mount the same upon suitable car-
rying-wheels C. The form and character of
the tank and its frame may be varied as de-
sired, as my invention can be used with any
kind of fluid-supply receptacle and whether
it be portable or stationary. :

The apparatus is operated entirely by the
lever D of the valve B, and it is this valve

which constitutes the principal feature of my

invention.

The valve E- consists of a tapered plug F,
arranged within a body @, the lever D being
secured on the projecting outer end of the
plug by a nut d. This plug is held in place
within the body by meansof a spring H bear-
ing against the larger end of the plug and in-
closed within a cap b, serewed to the body.
The body of the valve is provided with a
downward . extension I, having an exterior
thread by means of which the valve can be
screwed intoan openingin the top of the tank,
as shown in Fig. 1, and this extension is pro-
vided with a passage J for admitting air to
the tank and a passage K for permitting the
fluid to pass therefrom. The lower end of
the passage K is enlarged and threaded to
receive a pipe %, which extends down adja-
cent to the bottom of the tank. The body of
the valve also has a connection I, on one side
for receiving the air-inlet hose I and an op-
positely-disposed connection M for the dis-
charge-hose M’, passages 4 and 7 being pro-
vided in said connections for a purpose here-
inafter described. I may em ploy hose or
flexible pipe of any description, or I may use
ordinary jointed pipe, this being a detail of
the invention which can be changed to suit
different conditions.

The plug is provided with an air-chamber
N and a mixing-chamber O, these chambers
being separated by a partition n, having an
opening o. A simple way of making these
chambers is to bore a central opening in the
plug and arrange the partition-plate therein
against a shoulder, so as to divide the open-
ing into the two chambers, and closing the
central opening with a screw-head P. I re-
serve the right, however, to make these cham-
bers and locate them in any other way and
position that may be found suitable.

In that partof the plug containing the air-
chamber N, I provide air-ports 1 2 3, which
are adapted to register with the air-passage
4 and outlet-passage J in the valve-body, and
in that part of the plug containing the mix-
ing-chamber are the ports 5 and 6, which are
adapted to register with the passages K and
7. To guide the operator in adjusting the
lever, I provide a pointer R on the lever and
a rib 7 on the valve-body, suitably marked,
as shown in Fig. 2, or the lever may operate
alongside a curved arm 8, properly marked,
as shown in Fig. 5. The rib or arm is pro-
vided with marks of a suitable character to
indicate at what points the lever should be'

brought to open certain ports and passages, -

as will be fully described hereinafter. The
screw T is provided to regulate the manner
in which the port 1 shall register with pas-
sage 4 and control the supply of air entering
the air-chamber by constituting a limit to the
stroke or movement of the lever.

I will now proceed to deseribe the operation
of my invention as embodied in a locomotive
fire-kindler, '

The tank being partially filled with a fluid,
the apparatus may be moved up close to a
locomotive and the hose I connected with an
air-supply pipe. The burner U is arranged
beneath the grate of the fire-box of the loco-
motive, and when the mixed air and fluid
issuing from the burner is lighted the flame
will extend up through the green coal and
quickly ignite the same and produce a hot
fireatonee.” The burnercanbe movedaround
beneath the grate, so as to ignite all the coal
in the fire-box and start the fire burning
brisklyin all parts of the fire-box in a very
short space of time. The air-pressure is used
to forece the fluid out of the tank and also to
mix therewith and feed the mixture to the
burner or elsewhere, and the admission of
air to the air-chamber of the valve and tothe
tank, as well as the escape of fluid from the
tank and the feeding of the mixed air and
fluid, is controlled and governed entirely by
the single lever D. In Fig. 5 of the draw-
ingsThaveindicated the different positions to
which this lever may be adjusted, the corre-
sponding positions of the plug and its ports
beingshownin Figs. 7t016, inclusive. When
the lever is in closed position V, Fig. 5, the
plug will be in the position shown in Figs.
7 and 8, all ports being closed except the
port 6, which only partly registers with the
passage 7. 1f the lever is turned to the full
limit of its upward movement and into open
position Z, the plug will be arranged as
shown in Figs. 9 and 10, with the ports 1
and 3 registering with the air-inlet passage
4 and outlet-passage J, respectively, the port
5 registering with the fluid-passage K and
the port 6 registering with the mixture-pas-
sage 7. It will therefore be readily observed
that when the lever is thrown to open po-
sition the air will pass through passage 4
and port 1 into the air-chamber N and a part
of the air will pass down through the port
3 and passage J into the tank to forece the
flnid therein up through the pipe %, pas-
sage K, and port 5 into the mixing-chamber
O, where the flnid is mixed with a portion of
the air, which passes from the air-chamber
into the mixing-chamber through the open-
ing o in the partition, and the mixture is car-
ried on out under pressure of the air through
port 6, passage 7, and the hose M' to the
burner U or elsewhere. The area of the port
6 and passage 7 and the combined area of
the openings in the burnershounld exceed the
area of the opening o in the partition, so as
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to provide a lower pressure of air in the mix-
ing-chamber than in the tank and air-cham-
ber, and thereby permit the fluid to flow up
freely through the pipe . The screw T may
be adjusted to provide for a full or partial
registering of the port 5 with passage 4, and
thereby regulate the air-supply which enters
the air-chamber, controlling the supply of
fluid flowing from the tank and the propor-
tions of air and fluid to be mixed together.
Assuming that the fire has been properly
kindled, the next step is to shut off the air-
supply to stop foreing the fluid from the tank
and, in fact, completing the operation of the
apparatus as far as supplying mixed air and
finid is concerned. The air-supply ean be.cut
off, of course, by throwing the lever down to
closed position V at once; but that would
leave the tank full of compressed air, so that
if the valve should be accidentally turned to
cause the port 5 to register even slightly with
the passage K the mixture would escape un-
expectedly and blow off through the burner.
Besides, I desire to remove all surplus fluid
from the mixing-chamber and the hose M'
when the operation is completed to keep them
in a clean condition, and thereby promote the
efficiency of the apparatus and also to pre-
vent rotting the hose. I have therefore pro-
vided for moving the lever to position Y,
Figs. 11 and 12, which results in closing the
passages J K and permitting the air to pass
directly from the air-chamber through the
opening o into the mixing-chamberand thence
into the hose M’. This will effectuallyfree the
mixing-chamber and the hose of all fluid re-
maining therein and keep them in a clean con-
dition. Ifitisdesired tocut off theair-supply
and outlet-ports temporarily while the appa-
ratus is still in use, the lever is thrown into
position X, Figs. 13 and 14, in which all the
ports will be lapped except the outlet 6. To
permit the air which remains under pressure
in the tank to escape, the lever is turned to
position W, Figs. 15 and 16, in which the air-
supply is cut off, and port 2 registers with pas-
sage J, so that the air in the tank may pass
through passage J to the air-chamber and
mixing-chamber and the port 6 and passage
7 to the hose M' and escape therefrom, re-
iieving the tank from air-pressure entirely.
It will thus be observed that after my appa-
ratus has been in use I am able to return it to
its original condition without leaving com-
pressed air in the tank and with the valve
and hose free from flaid, which would clog the
parts, rot the hose, and destroy the effective-
ness of the apparatus if permitted to accumu-
late, and this is accomplished entirely by a
simple manipulation of the valve-lever. The
different movements constitute, in effect, a
continuous cycle of operation for the appa-
ratus, which is nsually followed; but the
movements ave not limited to this order, and
they may be performed wholly independent
of each other. The lever may be regulated

]
“2

by the adjusting-screw to govern the volume
of air admitted to the air-chamber, and in
this way the proportions of air and fluid
which are mixed together are controlled and
maintained.

It has heretofore been customary to insert
the burner of a fire-kindler in the fire-box of
a locomotive through the door and direct the
flame down upon the coal; but this method has
many disadvantages. I arrange my burner
under the grate, leaving the fire-box door
closed, and the flame extends upward through
the coal under the natural draft of the fire-
box and the pressure of the air in the hose.
The air and fluid become thoroughly inter-
mingled and mixed in the mixing-chamber
and the hose M’, and thereby promote the com-
bustion, while at the same time reducing the
guantity of the fluid used. I prefer to have
the burner U carried by a piece of pipe m/,
connected with the hose M', and it may be
constructed in any desired shape and char-
acter to suit the particular application of the
invention. As shown in Fig. 17, I prefer to
provide two holes in the upper side of the
burner, so that the flame will be directed up-
ward into the coal, and this burner may be
constructed in any desired manner, as in Fig.
1 or Fig. 17, or otherwise.

It will be obvious to those skilled in the
mechanical arts that my invention can be put
to a great variety of uses besides those herein
mentioned, the only change involved in most

‘instances being-in the kind of burner em-

ployed. Myimproved valve may alsobe used
in many other relations where it is desired to
mix air and a fluid, and I reserve the right
to use it with the parts deseribed and with
any and all other parts and for any other pur-
pose to which it may be applicable.

Instead of providing a burner U the pipe
M’ or the hose m may be connected to any
other part which may be desirable and the
mixed air and fuid carried off to a distant
point.

It will be apparent from the foregoing de-
seription and the drawings that my improved
apparatus as embodied in a fire-kindler is ex-
ceedingly simple and can be operated with-
out the exercise of any special skill to kindle
a fire in a locomotive quickly and in a thor-
ough manner. Theapparatusis manipulated
by asingle lever, and the construction-is such
that it is practically impossible to operate the
apparatus improperly or for the apparatus to
get out of order.

I may use any kind of volatile oil in the
tank, erude oil being preferred, and the pres-
sure should be sufficient to force the oil from
the tank in the desired quantity; but I may
use a gas in the tank, in which case, the gas
being under pressure, it would not be neces-
sary to pass the air from the air-chamber into
the tank until the gas therein had reached a
very low pressure, whereupon the air could
be turned into the tank to force the gas there-

70

75

8o

85

90

95

ICcO

105

110

115

120

125

130

| |



from. Instead of air I may also use any
other gas, which would be conducted into and
through the valve in the same manner here-
tofore deseribed. -

Having thus fully described the invention,
what I claim, and desire to secure by Letters
Patent, is— .

1. The combination with a liquid-supply

" tank, of a valve connected with the tank and
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with a source of compressed-air supply, said
valve being provided with an air-chamber in
whieh the volume of air éntering the valve is
adapted to be divided, and a mixing-chamber
in which liquid from the tank is mixed with
compressed air. from the air-chamber, sub-
stantially as described. i

2. The combination with aliquid-fuel tank,
of a valve connected with the tank and with

" a source of compressed-air supply, said valve

having an air-chamber and a communicating
mixing-chamber, both of said chambers hav-
ing communication with the tank, so that the
air passing into the air-chamber will be di-
vided and a portion enter the tank to force
the fluid therefrom, while a portion passes
into the mixing-chamber to mix with the fluid
coming from the tank, substantially as de-
scribed. :

3. The combination with a liquid-fuel-sup-
ply tank, of a valve connecting with the tank
and with a source of compressed-air supply,
said valve having an air-chamber and a com-
munieating mixing-chamber and adapted to
direct a portion of the compressed-air supply
into the tank to forece the liguid into the mix-
ing-chamber, where it is mixed with a por-
tion of the air entering the mixing-chamber
from the air-chamber, and a delivery-pipe
connected with said mixing-chamber, sub-
stantially as deseribed.

4. A valve provided with an air-chamber
and a communicating air and liquid mixing
chamber and a delivery-outlet for the mix-
ing-chamber, in combination with a com-
pressed-air supply connected with the air-
chamber'and a liguid -supply having inde-
pendent connections with the air and mixing
chambers, substantially as described.

5. A valve provided with an air-chamber
and an air and lignid mixing chamber, a par-
tition located between said chambers, and
having an opening therein, in combination’
with a-compressed-air supply connected with
the air-chamber and a liquid-supply having
independent connections with the air and
mixing chambers, and a delivery-outlet for
the mixing-chamber of greater area than the
opening in the partition, substantially as de-
seribed.

6. A valve provided with an air-chamber
having an air-supply connection and an air
and liquid mixing chamber provided with a
delivery-outlet, a partition located between
said chambers-and having an opening there-
in, and a liquid-fuel tank connected with the
valve and having independent communica-

676,536

tion with the air-chamber and with the miz-
ing-chamber, substantially as deseribed.

7. The combination with a liquid-fuel-sup-
ply tank, of a valve connected with the tank
and with a source of compressed-air supply,
said valve being provided with an air-cham-
ber communicating with the air-supply and

the tank, and a mixing-chamber communi-

cating with the tank and having an outlet,
and a partition located between said cham-
bers and provided with an opening so that a
portion of the air entering the air-chamber
may pass into the mixing-chamber while a
portion of the air passes into the tank, sub-
stantially as and for the purpose described.

8. The combination with a liqnid-fuel-sup-
ply tank, of a valve connected with the tank
and with a source of compressed-air supply,
said valve comprising a plug provided with a
central opening, a partition located in said
opening and dividing the plug into an air and
a mixing chamber, said air-chamber having
communication with the air-supply and the
tank, and the mixing-chamber having com-
munication with the tank and an outlet, and
the partition being provided with an opening
so that the air entering the air-chamber may
be divided to pass into the mixing-chamber
and into the tank, and a burner connected
with the outlet from the mixing-chamber and
provided with openings for the discharge of
the mixed air and liquid, the combined area
of said openings being larger than the open-
ing of the partition-plate, substantially as de-
seribed.

9. The combination with a liquid-fuel-sup-
ply tank, of a valve connected with the tank
and with a source of compressed-air supply,
said valve comprising a body provided with
an inlet and an outlet passage and with inde-
pendent passages leading to and from the
tank, and a plug operating within the body
and provided with ports to register with the
passages, substantially as deseribed.

10. Thecombination with aliquid-fuel-sup-

ply tank, of a valve connected with the tank

and with a source of compressed-air supply,
sald valve comprising a body provided with
two pairs of inlet and outlet passages, and a

‘plug operating within the body and havinga

number of ports disposed in relation to each
pair of inlet and outlet passages, and adapted
to be adjusted to register therewith, substan-
tially as described.

11. The combiration withaliquid-fuel-sup-
ply tank, of a valve connected with the tank
and with a source of compressed-air supply,
said valve comprising a plug provided with
an air-chamber and an air and liguid mixing
chamber,and ports communicating therewith,
and a bodyinclosing said plugand havingan
independent inlet and outlet passage for each
of said chambers, substantially as deseribed.

12. Thecombination withaliquid-fuel-sup-
ply tank, of a valve connected with the tank
and with a souree of compressed-air supply,
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'said valve comprising a body provided with

passages leading to and from the air and liq-
uid supplies and a plug operating within the
body and provided with ports adapted to reg-
ister with said passages, and means for ad-
justing the plug to turn on, shut off, or change
the direction of the air flowing through the
valve, substantially as described.

13. Thecombination withaliquid-fuel-sup-
ply tank, of a valve connected with the tank
and comprising a body having .an air-inlet

passage communicating with a source of com--

pressed-air supply, air and liquid passages
communicating with the tank, and a delivery-
outlet passage, and a plug operating within
the body and provided with an air-chamber
and a communicating mixing-chamber, said
plug being provided with ports 1 and 3 toreg-
ister with the air inlet and outlet passages,

and ports 5 and 6 to register with the liquid

and delivery outlet passages, substantially as
described. ’

14. The combination withaliguid-fuel-sup-
ply tank, of a valve connected with the tank
and comprising a body having an inlet-pas-
sage communicating with a source of com-
pressed-air supply, air and liquid passages
communicating with the tank, and adelivery-
outlet passage, and a plug operating within
the body and provided with an air-chamber
and a mixing-chamber, said plughaving three
ports communicating with the air-chamber
and adapted to be registered with the air in-
let and outlet passages in the body, and two
ports communicating with the mixing-cham-
ber and adapted to be registered with the lig-
uid and delivery outlet passages in the body,
substantially as and for the purpose de-
scribed.

15. The combination with a liquid-fuel-sup-
ply tank, of a valve connected with the tank
and comprising a body having an air-inlet
passage communicating with a source of com-
pressed-air supply, air and liquid passages
communicating with the tank, and a delivery-
outlet passage, and a plug operating within
the body and provided with an air-chamber
and a mixing-chamber, said plug béing pro-
vided with a port 3,alarger port 1 and an in-
termediate port 2 communicating with the
air-chamber and adapted to register with the
air inlet and outlet passages in the body,and
a port 5 and a larger port 6 communicating
with the mixing-chamber and adapted to reg-
ister with the liquid and delivery outlet pas-
sages in the body, substantially as described.

16. Thecombination with aliguid-fuel-sap-
ply tank, of a valve connected with the tank
and having an air-chamber and a mixing-
chamber, a partition between said chambers
provided with an opening, an air-inlet lead-
ing to said air-chamber, a delivery-outlet
from the mixing-chamber, and means for di-
recting the air through the valve to the tank
to force the liquid into the mixing-chamber
and through the delivery-outlet, or to shut

fe]

off the air-supply from the tank and cause
the air to pass directly through the air and
mixing chambers to the delivery-outlet, or to
shut off the air-supply and permit the com-
pressed air in the tank to escape, substan-
tially as described.

17. The combination with a liquid-fuel tank;
of a valve connected therewith and having an
air-inlet and an air-outlet, a liguid-infet and
a delivery-outlet, and a plug provided with
ports to register with the air-inlet and liquid-
inletand air-outlet and delivery-outlet so that
by manipulating the plug the air may be di-
rected into the tank to force the liquid there-
from, or be shut off from the tank and di-
rected through the valve, substantially as de-
seribed. :

18. The combination with aliguid-fuel-sup-
ply tank, of a valve connected with the tank
and with a source of compressed-air supply,
the said valve comprising a body and a plug
provided with a compressed-air chamber in-
termediate of the air-supply and the liquid-
tank and a mixing-chamber receiving liquid
from the tank and air from the air-chamber,
and an outlet for the mixed air-and liguid,
substantially as described.

. 19. The combination with aliquid-fuel-sup-
ply tank, of a valve connected with the tank
and with a source of compressed-air supply,
said valve comprising a body having air in-
let and outlet passages, a liquid-inlet passage
and a delivery-outlet passage for the mixed
air and liguid, and a plug operating within
the body and having an air-chamber and a
connecting mixing-chamber, ports communi-
cating with the air-chamber and adapted to
register with the air-passages and ports com-

‘municating with the mixing-chamber and

adapted to register with the liquid-passage,
and means for operating said plug, substan-
tially as described.
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90. The combination withaliquid-fuel-sup- - -

ply tank, of a valve connected with the tank
and with a source of compressed-air supply,
said valve comprising a body and a plug pro-
vided with passages and portsthrough which
the air and liquid pass, and a-device for op-
erating said valve to cause the air to pass
into the tank and also to mix in the valve
with the liquid forced from the tank by the
air which passes therein, substantially as de-
scribed.

21. Thecombination withaliquid-fuel-sup-
ply tank, of a valve connected with thetank
and with a source of compressed-air supply,
said valve comprising a body and a plug pro-
vided respectively with passages and ports
adapted to be registered with each other at
different times for directing the flow of air
and liquid through the valve, and a device
for operating said valve and controlling the
registration of the passages and ports to di-
rect the air into the tank and also into the
liguid forced from the tank tobe mixed there-
with, or to cause the air to pass directly
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through the valve without entering the tank, | for operating the same, and an adjustable
or to shut off the air-supply and open the | screw device forming a stop for and limiting 10
air-passageto the tank to permit the air there- | the movement of said lever, substantially as

in to escape, substantially as deseribed. deseribed. :

5 22. Thecombination withaliquid-fuel-sup- , ROBT. FERGUSON.
ply tank, of a valve connected with the tank Witnesses: . ’
and with a source of compressed-air supply, Lirriax A. WASON,

said valve comprising a body, a plug, a lever 0170 KUEFFNER.




