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To all whonv it may Concerm:

Beitknownthat I, RAY WILLARD GROVE, a

citizen of the United States, and a resident of

Lewistown, in the county of Fergus and State |

of Montana, have invented new and useful
Improvements in Means for Feeding Fuel to
Fuarnaces, of which the following is a full,
clear, and exact description.

My invention relates to means for feeding
fuel to furnaces, the same being capable of
use in connection with all kinds of furnaces,
although it may be used to good advantage
for feedlnﬂ‘ coal into the fire- ba*{es of loeomo-
tive-engines.

One ob_]eet that I have in view is the pro-
vision of simple and efficient means for feed-

ing solid fuel, such as coal, into the furnace

In a way to minimize manual labor and the

admission of cold air to the combustion or
grate chamber.

A further object is-to equip the fuel-feed-

1ng mechanism with means for distributing

or spreading the incoming fuel over the fire-

box and the bed of meandescent fuel therein,
such distribution of the fuel belnﬂlewulated
to direct the same toward one mde or the

other of the grate-chamber or into the II]ld
dle portion theleof

Further objects and advantages of the in-

vention will appear in the course of the sub-
joined description, and the novelty will be
defined by the annexed claims. |

Reference 1s to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in both the figures.

Figure 1 is a sectwnal elevation throuﬂ'h a

portion of a railway locomotive-engine and |

the fuel-tender associated therewith, illus-
trating the application of my 1mpr0ved fuel-
feedmfr mechanism thereto; and Fig. 2 is a
sectlona,l plan view of the fuel feedmﬂ* mech-
anism applied to the parts shown by Fig. 1.

A designates the rear portion of the boiler
forming a part of an ordinary railway loco-
motive-engine, B is the cab of said engine,
and C is a portion of the engine-tender, all
of which may be of any suitable or preferred
construction. The boiler has the nusual com-
bustion or grate chamber D, provided with

an ordmary crate d, and the tender C is fur-

nished with a fuel- -compartment c, h.EW’II]D‘

i iy

|

an inclined bottom ¢’, arranged.to discharge

coal or other fuel into a well ¢ which is lo-

cated at the front part of the tender.

I employ a conveyer mechanism between
the tender and the combustion-chamber, said
conveyer mechanism being of any suitable
or preferred type; but in the example shown
said conveyer consists of asubstantially hori-

| zontal screw conveyer 5, which 1s housed or
contained within a sunitable casing 6, the lat-

ter being preferably of eyhndrlcal form.

This conveyer and its easing extends through
the locomotive-cab and from the tender 1o
the furnace. The conveyer-casing 6 has its
front end portion attached to or secured with-
in the rear wall of the boiler A in any suitable
way, while the rear end of said casing is con-

nected with the tender 1in a proper way for

communication with the fuel well or pit ¢

I donot limit myself to the manner of mount-
ing or connecting the conveyer mechanism to -

the boiler-furnace and the tender, because in
some instances it may be desirable to provide
a slack or loose connection of the conveyer
mechanism with these parts in order to com-
pensate for the jolting and play of the tender
with relation to the locomotive-engine.

The screw conveyer 5 is carried by a shaft
7, which extends longitudinally through the
cylindrical casing 6, and, as shown by the
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drawings, the front end of this shaft may be

mounted in a suitable bearing 8, which is
supported by a part of the boiler-furnace,
while the rear portion of said conveyer-shaft

is adapted to be supported by a suitable bear- -

ing on the wall ¢% forming one side of the
fuel pit or well¢*. The conveyer is designed

to be positively driven by the power devel-
| oped by an auxiliary or separate engine K, the

latter being of any suitable or prefel red type
and supplied with steam from the boiler A
by a suitable pipe e. This auxiliary engine
may be mounted on a side portion of the loco
motive-engine in any suitable way, and from

the shaft of said engine extends a driving-

belt 9, which is fitted to a pulley 10 on a hori-

zontal transverse shaft 11, the latter being
journaled in suitable bealmﬂs provlded on a.

proper part of the locemotwe -engine. - This

00
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shaft 11 drives a train of connections adapt- | -
ed to transmit the motion to therear portion =
of the conveyer-shaft 7, the l_atte__l being pro-
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vided with a spur gear-wheel 12, adapted to | toward the pit or well ¢®in order to deliver

haveintermeshing engagement with a similar
gear-wheel 13, which is attached to the rear
extremity of an agitator-shaft 14. This agi-
tator - shaft is disposed in a horizontal posi-
tion across the well or pit ¢ -and below the
plane of the conveyor-shaft 7, said agitator-

~shaft having a series of fingers or blades 15

10

20

20

arranged to rotate in the fuel-pit ¢® for the
purpose of stirring up the fuel which may
lodge therein and bring said fuel within the
field of action of the screw conveyer 5. |
A wall or partition fmay be provided with-
in the tender C in parallel relation to the pit-

wall ¢ inorder to form a chamberor compart- |

ment 7', in which the gearing 12 13 is adapt-
ed to be housed or contained, thus overcom-
ing the accumulation of fuel within the tender

in a way to interfere with the action of the

transmission-gear. The agitator - shaft 14

and the driving-shaft 11 are connected oper-

atively by anintermediatesectional shaft hav-
ing its parts connected flexibly and telescop-
ically together, thus making provision for
the transmission of the motion of the shaft11
tothe shaft 15 and then to the secrew-conveyer
shaft independently of the jolting and sway-
ing of the tender with respect to the locomo-
tive, or vice versa. This intermediate shaft

consists of sections 16 17 18, of which sections |
the member designated as 16 is journaled in

stationary bearings 19 in position for a bevel-

- gear20tohaveintermeshingengagement with

35

a bevel-pinion 21 carried on an end portion of

the driving-shaft 11, said shaft-section 16 be-

~ingshown as lying at right anglestosaid driv-
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ing-shaft. (See Fig.2.) Theshaftmember1?

isflexibly connected by auniversalorknuckle |

Joint 22 to theshaft member 16, and thisshaft
member 17 is provided with an elongated
sleeve 23, having a square or polvegonal socket
adapted to telescopically receive the square
or polygonal end 24 of the other shaft mem-

‘ber 18, the latter havinga flexible or knuckle-

jointed connection 25 with the agitator-shaft
14. (See Fig. 1.) It will be seen that the
engine K servesto drive the shaft 11 through
the belt 9 and that the motion of this shaft

18 transmitted by the intermediate flexible

shaft to the agitator-shaft 14, which in turn
is geared to the extended rear end of the

screw conveyer, whereby the latter is posi-

tively driven for the purpose of conveying
the fuel from the hopper ¢ through the cas-
ing 6 and delivering the same into the com-

~bustion-chamber D of the boiler - furnace.

6o
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The engine I may operate at slow speed for
the purpose of continuously driving the

screw conveyer at a like speed, so as to feed
the fuel constantly into the furnace; but it
18 evident that the engine may remain at rest
and the fuel-feeding mechanism may be em-

A

‘ployed at intervals whenever it is desired to

feed the coal into the furnace to meet the re-
quirements of the service.

the fuel upon the rear portion of the screw
conveyer, which 1s prolonged or exfended
into and through the fuel-pit ¢*. This hop-

per may be equipped with a valve or gate 26,
adapted to be adjusted across the throat of

the pit for the purpose of regulating the

quantity of fuel adapted to pass by gravity

from the hopper C into the pit.
In connection with the means for feeding

fuel into the furnace without resorting to

hand-labor I employ a spreading or distrib-
uting mechanism adapted to discharge the
fuel in any required direction within the
grate-chamber and upon the bed of incan-
descent fuel therein. One member of this
distributing mechanism consists of a vibrat-
ing or rocking plate 27, which is attached to

a horizontal shaft 28, the latter being jour-.

naled in appropriate bearings provided in or
on the tfurnace adjacent to the rear wall
thereof and below the exit end of the con-

veyer-casing 6. This shaft is shown as ex-

tending through one side of the boiler-fur-
nace, and to the protruding end of said shaft
is secured a tappet-finger 29. The distribut-
ing-plate 27 occupies an approximately hori-
zontal position below the.delivery end of the
casing 6, so that the fuel advanced by the
screw conveyer wiil load upon said distribut-
ing-plate, and this plate is normally moved

to a raised position by any suitable form of

retractor—such, forexample, asthespring 30,
which is located externally of the furnace and
is connected with the tappet-finger 29. (See
the dotted-line illustration in Fig. 1.)

The shaft 11 is provided with a rotary tap-

pet 31, adapted to rotate therewith and hav--

ing a series of arms which strike against the
tappet-finger 29 successively. The rotation
of this tappet operates the finger 29 against
the energy of the spring 30 to impart a rock-
ing motion to the shaft 28 and the distribut-
ing plate or member 27, whereby said plate
or member is given a vibrating or jarring mo-
tion in a positive manner for the purpose of
throwing the fuel to all parts of the furnace-
chamber. ~ | - :
The direction in which the fuel may be dis-

- tributed within the furnace-chamber is con-

trolled by the employment of adjustable

| wings 32 33, which are disposed in vertical

positions at opposite sides of the vibrating
distributer 27 and above the field of motion
thereof. These wings are fastened individu-

“ally to adjusting-shafts 34, which extend ver-

tically through the boiler A and are provided
at their upper ends with suitable handles 35,
which are within convenient reach of the en-
gineer or fireman stationed in the cab B. It
1s evident that either shaft 34 may be ad-
justed to move the wing 32 or 33 away from
the distributer member 27, thus allowing the
fuel to be thrown in one direction or the
other and toward one side or the other of the

The walls of the hopper ¢ may converge combustion-chamber; but the wings 32 33
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may be operatively arranged above the vi-
brating distributer member in order to pre-
vent the fuel from moving toward the sides
of the furnace-chamber, and thus deliver said
fuel into the middle part of said chamber.
The automatic feeding and distributing
mechanism herein shown and described may
be used in connection with any kind of far-

nace, and these mechanisms allow the fur-

nace to be charged with fuel without expos-
ing the fire or incandescent fuel to the action
of cold air, which isan objection in ordinary
furnaces, because the door must be opened
when the fuel is shoveled therein. It isevi-
dent that the rear part of the boiler-furnace
may be provided with one or more doors of

- small area adapted to permit the fireman to

23

0

stoke the furnace.

It is evident that other kinds of gearing
between the shaft 11 and the engine Ik may
be employed—as, for example, chain-and-
sprocket gearing.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination of a locomotive and a
fuel-tender, 2a hopper carried by said fuel-
tender, an inclosed conveyer extending from
the fuel-hopper to the furnace of the loco-
motive, an agitator in the hopper, a driving
connection between said agitator and the

- eonveyer, an engine-shaft on the locomotive,

35
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and a self-adjusting shaft geared to the en-
cine-driven shaft and oper a,twely cannected
to the agitator.

2. The combination of a locomotive and a
fuel-tender, a hopper carried by the fuel-
tender, an inclosed conveyer extending from
the fuel-hopper to the furnace of the loco-
motive, an agitator-shaft disposed parallel
with and geared to said fuel-conveyer, an
engine-driven shaft on the locomotive, and a

freely telescopic shaft geared to the engine- |

driven shaft and to the agitator-shaft, for
driving the latter and the conveyer.

3. The combination of a locomotive and a
fuel-tender, a hopper carried by the fuel-
tender, an inclosed conveyer extending from

the fuel hopper to the farnace of the loco-

motive, an engine-driven shaft on the loco- 5o

motive, & shaft on the fuel-tender and geared
to the conveyer-shaft, and a sectional shaft

having its members flexibly and telescop-

lcally connected, said sectional shaft being.
55

ceared to the engine-driven shaft and to the

| shaft which is ﬂ'eared to the conveyer, where-

by the seetlonal and flexible shaft compen-

sates for swaying movement of the fuel-ten-

der relatively to the engine. -
4, The combination with a conveyer, ar-

ranged to discharge fuel to a furnace, of a

horlzontal rock- shaft mounted in a farnace-
chamber and provided with an externally-
located tappet-finger, a distributer member
fast with said shaft and arranged to vibrate
in a vertical plane, and a rotary tappet In
cooperative relation to said finger.

5. The combination with a conveyer adapt-
ed to distribute fuel to a furnace, of a dis-
tributer member mounted to turn on a hori-

zontal axis and disposed in active relation to

sald conveyer, and adjustable wings disposed
at the sides of said distributer.

6. The combination with a conveyer, of a
vibratory distributer, and individually-ad-
justable wings mounted independently of the
distributer and disposed at the sides of said
distributer. |

In testimony whereof I have signed my
name to this specification in the presence of
two subscubmw witnesses.

RAY WILLARD GROVE.

Witnesses:
Wirriam K. Cort,
EDGAR G. WORDEN. .
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