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'UNITED STATES PATENT OFFICE.

HAMILTON LINDSAY, OF WILLOUGIHEY, 0HIO,

LOCOMOTIVE-STOKER.

1,305,885,

Specification of Letters Patent.

Application filed Dctober 12, 1817, Serial No. 186,125,

To all whom it may concern:

Be it known that I, Hamioron LINDSAY, 2
citizen of.the United -States, residing at
Willoughby, in the county of Lake and State
of Ohio, have invented a certain new and
useful Improvement in Locomotive-Stokers,
of which the following is a full, clear, and
exact description, reference being had to the
accompanying drawings. o

This invention relates to a mechanism
adapted to feed coal automatically from a
locomotive tender, into the fire box. The
general object of this invention is-to provide
a mechanism for this purpose which shall
be simple in construction, efficient in opera-
tion and capable of convenient installation
on existing types of locomotives and tenders,

One of the objects of the invention is to

- provide for feeding coal to the fire box sub-

stantially continuously in.small individual
amounts and without opening the fire box
space to drafts of cold air. Another object
is to cause even spreading of the coal over
the fire in the most approved manner by
feeding the coal into the fire box with a sud-
den throwing action, thus attaining a dis-

‘{ribution better than that secured by hand

shoveling. Another object is to insure regu-
larity in feeding of the desired quantity of
coal from the tender to the devices throwing
the coal in the fire box and without difficul-
ties resulting from clogging, loss of coal and
the like encountered in the usual mechanical
stoker for locomotives, such as those here-
tofore tried. : B

Another object of the invention is to make
the device compact, thus avoiding taking up
undue space when installed, and so arranged
as to allow mutual play of the locomotive
and tender while traveling, as well as per-

mitting convenient uncoupling of them when

desired. ) . )
The above and more specific objects will
become apparent in the following descrip-

tion which refers to the drawings. The es:

sential characteristics of my invention are
summarized in the claims. -

In the drawings, Figure 1 is a sectional
cide elevation of my stoker showing the same
attached to the locomouive and tender, only
the adjacent parts of which are illustrated
in the drawing; Fig. 2 is a similar sectional
side elevation of the opposite side of the
stoker mechanism; Fig. 3 is a plan of the
stoker mechanism, the conveyer members at
the right of the figure being sectioned to

show a construction of the feeding plungers;
Fig. 4is a vertical transverse section through
the conveyers on the locomotive looking to-
ward the locomotive and showing the mecha-

nijsm for operating the throwing blades;

Fig. 5 is a section similar to Fig. I showing
the operating parts in other positions; Fig.
6 is & view of the parts shown in,Fig. 5 look-
ing in the opposite direction and illustrating
them in the position assumed when the coal
is thrown forwardly into the fire box; Fig.
7-ig a longitudinal sectional detail,throug%
the ‘coal throwing blade and. surrounding
parts; Fig. 8 is & detail:of a trigger operat-
ing arm.controlling the throwing of the coal.

-In the drawings, A indicates a locomotive
cab; Brthe deck; C the inclined end of the
boiler, usually ~comprising  spaced apart
walls forming a water leg at the rear of the
fire box, and E the grate. The rear of the
boiler or water leg may be provided with a
hand firing opening for use in starting the
fire or in emergencies but-normally closed by
a door F. When my device is used, two sep-
arated openings G are provided in the end
of the beiler and which slope downwardly
near the grate as shownat G'. -

- Fitted around the openings (, are the for-
ward ends of long box-like chutes extending
rearwardly and downwardly beneath the
deck B, of the Jocomotive. These chutes are
indicated at 1 and 2 and preierably are made
in the nature of cast metal boxes; the side
walls of which are enlarged adjacent the fire
box and secured thereto by angle brackets 3,
each having one flange secured to the box
side and the other securéd to the boiler. plate
C’. The chute preferably has its side walls
and bottom integral, while being closed for
a greater part of its length by a removable
plate 4, carrying an upturned hopper 5.
Within the housings 1 and 2, are plungers,
for conveying the coal forwardly toward the

fire box, and means for intermittently throw-

ing a small portion of the coal through the
opening G, as will be hereinafter describad.
The coal is brought from the tender I, along
box-like conveyers 6 and 7 secured to the
underside of the tender deck J, and extend-
ing forwardly therefrom over the hoppers 5.
These boxes are also preferably constructed
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of cast metal and are partially closed at the -

front ends by transverse wall 8 at the front
end, leaving an opening over the hoppers 5.

Within each of the conveyer chutes 1, 2,
6 and 7, are peculiarly shaped plungers ar-
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ranged to advance the coal along the same
and designed to avoid wedging and clogging
thereof. The chutes are machine finished
on the interior and open at their rear ends
while the front end communicates with the

front openings G, whereby I am enabled to

fit 'a cast plunger in the boxes, the remov-
able covers permitting easy assembling.
These plungers comprise approximately U-
shaped castings, each having a transverse
portion 10, at their rear ends, and forwardly
extending portions 11 offset at the forward
ends as indicated at 12, and integral with
the forwardly extending walls 13 which are
in turn offset as indicated at 14, the portion
14 Dbeing integral with walls 15, which are
in turn offset.at 16 and integral with for-
wardly extending walls 17. These portions,
10 to 17 inclusive are vertical inner walls of
the plunger and are integral with parallel
web portions 18 machine finished on their
lower and side surfaces to slidably fit the
boxes 1 and 2.

The transverse wall 10 and the shoulders,
12, 14, 16 and 18 form the surfaces which
urge the coal forwardly and upwardly
along the chutes when the plunger is recip-

- rocated. The coal being admitted adjacent
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‘to the wall 10 between the walls 11, as it

moves npwardly is-allowed to spread later-
ally, thus entirely avoiding any packing or
wedging and consequently rendering the
movement of the coal comparatively easy.
The shoulders 18 closely meet the side walls
of the boxes, while all of the shoulders and
walls of the plunger meet the bottom walls
and covers and the webs 19 closely fit the
bottom and covers, thus preventing even the

finest particles of the coal from wedging be-

tween the plunger and walls of the chute. -
The hoppers 5, receiving the coal from the
contracted ends of the chutes 6 and 7, bring

‘the coal to the reduced receiving space of

the plunger between the walls 11. To pre-
vent any of the coal in the hopper from

catching between the upper portion of the

wall 10 and the forward edge of the hop-
per, I provide a hinged plate 20, pivoted at
91 to the cover 4 and having its rear end
rounded inwardly and downwardly so that
a piece of coal coming between the wall 10
of the plunger and the rounded portion of
this plate at 22, may raise the plate suffi-
ciently to prevent its wedging or breaking
any of the parts. The inward movement of
the cover is limited by the inward movement
of the plate 20, while a weight 24 urges this
plate downwardly so that recession of the
plunger bringing a wider portion between
its walls thereof below this plate 20 may
allow the plate to press any lumps down-
wardly into the mass of coal in the chute.
To prevent the coal from moving back-
wardly with the plunger, I may provide on
this iplate hinged fingers 25, capable of

1,305,655

swinging forwardly, but stopping in the
rearward movement in the vertical position.
Thus coal may freely pass these fingers on
the forward movement but lodges against
them on the return of the plunger.

The plungers in the chutes 6 and 7 are

substantially the same construction -as those
just described, each having a rear transvérse.

wall 30, forwardly extending walls 83, which
in turn are offset to form shoulders 84 inte-
gral with walls 35, offset at their outer ends
to form their shoulders 86, integral with
parvallel-extensions 37 and 88. The members

70

75

37 are beveled at their forward ends to pre-

vent lumps of coal from wedging between
them and the transverse front walls 8 and

also to act to force the coal transversely of

the chutes along these walls and in front of
the extensions 38 which serve to thrust the
coal outwardly through the openings at the
iront end of the chutes from which coal
drops into the hoppers 5. :

I find that by employing the stepped re-
ciprocating plungers described, in both the

locomotive conveyers and the tender con-

veyers, 1 can positively feed small amounts
of coal and at the same time keep the mass

85

90 .

of the coal in the chutes constantly loosened

so that 1t will not clog. - , .
In the deck J, of the tender, are openings
preferably substantially twice the length of
the movement of the plunger and on the
plungers in the boxes 6 and 7 are upwardly
projecting fingers 40 adapted to agitaté the

coal in the tender immediately above these 1

openings, thus causing it to flow freely
through these openings and into the re-
stricted portions of the plunger.
vent large lumps from dropping into the
plungers, I may use a transverse bar 41, rig-
1dly secured in the plungers between the
walls 81 and at the npper portion thereof,
the openings at either side of the bar deter-
mining the size of coal fed therethrough.
The upper webs 39 of these plungers extend
rearwardly far enough to prevent coal drop-
ping behind the plungers.

To avoid coal wedging between the walls
and the forward edges of the openings 39,
in the tender deck, I find it convenient to
extend the horizontal webs of the plunger
across the same between the walls 33 as in-
dicated at 43; thus in the plungers, I leave
an opening behind the rear edges of the
horizontal webs 43, which are at the upper
side of the plunger only. The openings 89
are arranged with relation to the plunger
so that on the forward movement of the
plunger the wall 83 passes just beyond the
opening 39, leaving the opening in the plun-
ger in full registration at all times. The
forward position of the plunger is indicated
in Fig. 3 where this condition is illustrated
in connection with the plunger for the
chute 6.

95

To pre-

116

120

125

130



10

1,305,855

Coal moved upwardly along the chutes
1 and 2 comes onto a shovel or throwing
blade 45, hinged to a transverse shaft 46,
extending through the forward: end of the
boxes 1 and 2, closely adjacent. the wall C.
This is a rock shaft which is intermittently
rotated through a sufficient number of de-

' grees to mioye the shovel or throwing blade.

from the position shown in Fig. 1 to that

‘shown in Fig. 6. - The shovel normally rests.
-upon a swinging bracket arm, loosely. jour-

" naled to this shaft 48 at each side of the con-

15

nections of the blade 45 to the shaft, as in-

_dicated at'48 and extending rearwardly- be-

neath the. shovel or blade and carrying at
the rear end thereof an upturned flarige 49
adapted td stop the progress of coal,’ when

the shovel is moved upwardly to throw iis-

* Tpad into“the fire box. When the flatige 49

.20

4§ in its up position, it overlaps the lower

_edge of an arcnate cover plate 50 hipged at

" 51 to ears, formed on the side walls of the
" bozes 1 and 2. The downward moveniént of -
125 ends ove

- cated at 5%

" thecover ik limited by a strip 50 having its-~
ends overhanging the side walls as indi-:*
The bracket arms 48 and the.
throwing blade 45 are moved throughi their

réespective ‘#ves at the proper time o dccom-

~ plish thd throwing of coal into the fire box
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and to allow coal to fill up back of the flange
49, while the blade is absent from the receiv-
ing position.. - -

The méthanism for actuating the plun-
gers and.for moving the. throwing blades
and supporting bracket and flange at the
proper time will now be described.

Preferably secured to one of the cross

‘peams K ‘of the locomotive frame is & shaft

55 extending transversely beneath the chute
1 and joutnaled to the beam K by suitable
brackets 56. - As a means for actuating the
two plungers in the chutes 6 and 7 simul-
taneougly; I may connect those plungers
with the shaft 55 in the following ménner:
Projécting from the inner sides of the plun-
gers ave brackets 58 integral therewith and
extending through openings in the inmer
side walls of these chutes. Secured to these
brackets is the eross member, preferably an

T-beam 60, rigidly secured to bracket mem-

bers numbser 61. At the forward side of this
cross beaift is a hinge 60, pivotally cofinected
by a link 70 with an arm 71 rigid on the

chaft 55. "The link 76 is pivoted at one end

o the lever 65 and at the other end fo the

member. 72, and preferably has intermediate
joints, indicated at 74 and 75, permitting -

swinging of the link vertically and horizon-
tally, thus allowing universal play to accom-
modate the relative movement of the tender
and locomotive. The rock shaft 55 carries
another upwardly extending arm 76 rigid
thereon and pivoted to a shift link 77, in
turn pivoted to bracket ears 78 rigid with 2
cross beam 80, secured to brackets 81, inte-

gral with the inner side walls of the plun--

gers. The brackets and ends of the beam
80 operating in longitudinal openings in the
inner side walls of the chutes 1 and 2. .

Tt will be seen that the actuation of the
rock shaft 55 will cause simultaneous move-

_ment of the two sets of plungers, the plun-

gers on the tender moving in one direction

~while the plungers on the locomotive are
‘moving in the opposite direction.

T prefer also to make the lower portion
of the lever 65 longer than the upper por-
tion, or I may provide an adjustment in the
arms 72 and 76, to cause the forward plun-
gers to move a greater distance than the
plungérs on the tender, with the result that
the coal can not be fed by the rear plungers
fast enough to congest the passages of the
forward plungers.

“As a convenient means for actuating the
shaft 55 and accomplishing the movement
of the plungers, as well as the movements

:of -the throwing blades and other parts I
Thave illustrated at 85 a steam engine cylin-

der having a driving connection with a

worm 87 meshing with the worm wheel 88

driving a connecting rod 89 pivoted at its
lower end to a rock arm 90 rigid on the
shaft 55. . : ,
Rigid on the shaft 55, is a face cam hav-
ing a groove 93, embracing a pin or stud 94

projecting from an arm 95 pivoted as shown .

at 96 to the side of the plunger box 1. Upon
the reciprocation of the shaft 55, the cam

99 is oscillated swinging the lever 95 up-
wardly

and - downwardly, which acts

through a link 97 pivotally connected to the

“Iever 95 and to an arm 98 on a shaft 100,

extending transversely across the face of the
inclined end C of the boiler and beneath

the forward ends of the chutes 1 and 2. The
“arm 98 is keyed to the shaft 100, and arms

102, also rigid with the shaft, are connected
by links 103, with the projections 104 inte-
gral with the bracket arms 48 beneath the
throwing blades whereby the oscillation of
the rock shaft 100, swings the brackets 48
carrying the stop flanges 49 upwardly to
the position shown in ¥ig. 1.

The means for giving the throwing
blades a sudden upward and forward move-
ment is shown as follows: A short arm 105
on the shaft 46 on which the throwing
blades are rigidly keyed, is connected by a
Jink 106 with an actuating lever 107 pivoted
at 108 to a bracket 109 sccured to the trans-
verse I-beam XK, of the locomotive. The
lever. 107 carries a laterally extending cap
110 in which seats one end of a compression
spring 112 having its lower end seating in
a cap shown at 118. On the shaft 55 1s a
cam 115 coacting with a roller 114 rigid on
the arm 107 to depress that arm and com-
press the spring 112 to the pesition shown
in Fig. 5 where it is latched. A hinged
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strut 117 attached at 118 to a bracket 111 is
adapted to bear its lower end against a lug
or roller 120 carried on the arm 107, thus
holding this arm down with the spring 112
compressed and the throwing blade or shovel
45 in its receiving position. At the same
time the arm 95 is actuated by the cam 92
and the connections with the flange stop 49
are so positioned that these stops are low-
ered, allowing coal to pass across them and
onto the throwing blades.

After a predetermined amount of coal has
been deposited on the throwing blade by
the forward movement of the plunger, the
upward movement of the lever 90 actiates
the rock shaft 55 to cause the cam 92 to
swing the lever 95 upwardly, thus raising
the stop flange 49 through the connections
described. The actuation of the rock shaft
100 in this movement causes the latch strut
117 to release the lever 107, allowing the

spring to thrust its forward end upwardly

quickly, which, through the link and arm
106 and 105 respectively, causes the blades
45 to swing upivardly and forwardly sharply,
thus throwing the coal forcibly through the
opening G. On the discharging or throw-
ing movement of these parts the arm 107
engages a rubber bumper 101 limiting its
upward movement while cushioning the
blow. o

The tripping of the lever 107 by moving
the strut 17 off from the roller 120, may be
caused by a jointed arm 122 keyed to the
shaft 100 and illustrated in detail in Fig. 8.
As shown this jointed arm has one member
123 rigid with the shaft 100 and pivoted at
124 to an extension member 125 which car-
ries a roller 126 at its free end, and at the
other end has an offset shoulder 127 adapted
to engage a stud 128 on the arm 128, limit-
ing its movement in one direction while per-
mitting it to break or flex in the other di-
rection. A lip 127* on the arm 125 forms
an additional stop for the arm 1928.

By an upward movement of the jointed
arm 122, the roller 126 may engage a camn
129 on the latch 117 to swing the latch rear-
wardly off from the roller 120, permitting
the lever 107 to swing upwardly and actuate
the shovels, as described. On the downward
movement of the arm 122 the latch 117 is
swung forwardly by a weight 121 rigid with
the arm; thus the roller 120 engaging this
cam on its downiward movement is arrested,
while the member 123 continues flexing the
arm as indicated in Fig. 8 allowing the roller
to pass the cam. Thus the cam 115 may
depress the lever 107 and the latch may en-
gage the roller 120 to set these parts in-a

position shown in Fig. 6 and a subsequent

downward movement of tripping lever 122
1s prevented by its flexing movement from
prematurely tripping the mechanism op-
erating. the throwing blades.

1,305,655

The lower cap for the spring 112 is shown |

as pivoted at 130 and rigidly attached to a

lever 131, estending upwardly into the cap
and having the usual dog 182 operated by
a grip handle rod 133 and adapted to en-
gage a rack 134 secured to the cab floor,
whereby the lever may be held in various po-
sitions, allowing the raising or lowering of
the cap 13 to adjust the compression of the
spring 112, with a result that distribution
of the coal may be regulated somewhat by
varying the force applied to the throwing
blade. ‘

The openings G into the fire box flare Iat-

erally and downwardly. The forward por-

tion of the plunger boxes, fitting over the
openings G, preferably stop short of the
top of these .openings while the upper por-
tions of the openings are closed by a flange
140 having laterally extending trunnions 141
engaging notches, i the side walls of chutes,
above the securing angle brackets 8. In-
tegral with the flanges 140 are inwardly
projecting flanges 142 which carry down-
wardly extending tongues 143 and 144.
These tongues are preferably arranged at a
slight angle to the direction of the coal
thrown from the blades 45 so that as coal
passes through these openings it is deflected
somewhat-and thus even distribution is ac-
complished. The tongues are separated suf-
ficiently to permit some of the coal to be
thrown unimpeded to the forward part of
the fire box, while the smaller tongues 144
are arranged so that coal impinging thereon,
may drop abruptly to the rear end of the
fire. »
Actual experience has proven that by the
described arrangement of flaring openings,
throwing shovels and distributing members
the coal may be spread according to the best
principles of efficient firing, as well as to

accommodate the needs of the particular lo--

comotive.

" A summary of the operation of my device
is as follows: Starting with the plungers in
the position shown in Fig. 1, the plungers on
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the tender are moved to their forward posi- - -

tion, causing coal to be thrust forwardly
and dropped into the hoppers 5. The sub-

" sequent movement of the tonnecting rod 89,

rocks' the shaft 55 moving the arms 72
and 76, swinging them forwardly, which ad-

vances the plungers on the locomotive and

rececdes the plungers on the tender, the lat-
ter plungers taking a new charge of coal.
Assuming that the arm 107 has been de-
pressed and latched on a previous .move-
ment of the shaft 55 and cam 115, the finish
of the downward movement of the lever 90
causes the plungers to bring the charge of
coal onto the throwing blades and the fol-
lowing upward movement of this lever acts
through the cam 92, lever 95, hinge 97 and
arm 98 to raise the flange stop 49. At the
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‘finish of this raising movement tha laver .

122 causes its roller 126 to re‘ease the latch,
allowing the spring 112 to raise its dever,
the link 106 and lock arm 105, moving the
shaft 46 on which both throwing blades 45
are mounted, thus dlscharamo th(, coal forci-
bly through the openings G.

In case any coal lodges between the flange

49-and a cover 50, thls cover may swing up-
wardly without m]umno‘ the parts. The
opening between this cover and the rear of
the opening in the deck, through which the
upper. portion of the chute projects, may be
closed by a hinged cover 146, hinged at 147
to the chute and resting at its forward edge
on the cover 50 as shown ‘parmcu}‘uly in
Fig. 5.

Ffom the forsgoing description it will be
seen that I have provided an automobile
stolker, comprising & novel plunger arr ange-
ment for feeding coal from the tender of the

locomotive, not Table to clog or get out of

order and cwpufble of movement by use of but
little power; and that. I have provided a
means for throwmg and distributing the
coal inte the fire box in the desired position,
qctu‘mted by a simple and effective mecha-
nism. - My feeding mechanism may operate

efficiently’ with various grades or kinds of -

coal; thus, I have found that with the em-
bodiment shown in the drawings I can sat-
isfactorily feed coal varying m size from
slack to & diameter of four inches.

The appamtus herein shown for convey-
ing coal from the tender to a position where
it may be thrown into the fire box forms the
subject 1aatter of my application No. 289,742
filed April 12, 1919, for conveying dew*lces
for locomotwp stokers, and rveference is
made to that. apphcatlon for claims on such

a COnveyer.

Having thus descmbed my 111vent1on, what
I claim 1s:

1. In a locomotive stoker, a fire box having
an opening, a blade opposite. said opening,
means for oscillating the blade in an upper

quadrant to throw coal into the fire box, a.

plunger conveyer adapted to pemodmally
deposit coal upon said blade, means for op-
erating the conveyer, and means for clear-
ing the path of the swinging edo'e of said
blade preceding the ‘movement of “the blade.

2. The - combination, . with a Ilocomotive
and tender, of a throwintr blade on the loco-
motive, means for bmngmg coal in a column
and depositing the forward portion thereof
on said blade, an actuating shaft carrying
the blade, a spring for twrning said shaft on
its axis to swing the blade upwardly, a latch
device for holding the blade in approxi-
mately horizontal receiving position, means
for setting and releasing tne lateh periodi-
cally, and posﬂivelv actuate(i means for cut-
ting through the column of coal adjacent the
swinging edge 0{" the blade.

iy

8. In o locomotive stoker, the combina-

tion of a throwing biade, & conveyer for.

feeding coal upon the blade, mechanism in-
cluding an actuating spring "for moving the
blade, a movable support for engaging oxe
end of the spring, a lever for moving said
support, and means for latching said lever
in various positions.

4. The combination, with a locomotive
having a fire box and cab, of a throwing

‘shovel qd]acend the fire box, a substantially

horizontal shaft carrying the shovel and

70

-

75

qdapted to be oscillated to bring the shovel

to  an approxmmtely receiving posrblon,
means for quickly moving the shaft to swing
the shovel in an upper quadx ant to discharge
coal on’the shovel into the fire box, said
means including a lever, a spring acting on
the lever, means for se‘e,tmor the spring and’
latching said lever with the shovel in an ap-
proxunately 1ece1v1ng position, means oper-
able from the cab to adjust the tension of
said spring, and automatic means control-
ling the latch ‘

5. The combmamon, with a locomotive
having a cab, of a stoker comprising a sup-
porting and throwmcr shovel, an -1ctuat1n0“
shaft carrying the shovel, a spring for turn-
ing said shaft to swing the shovel upwardly,
a latch for holding the shovel in receiving
position, means for setting and releaging the
lateh periodically, and -means accessible
within the cab for adjusting the force of the
spring.

8. In s a locomotive stoker, the combination,
with the fire box, of a chute leading thereto,
a plunger in said chute, means for brmgmg
coal to the plunger, means for actuating the
plunger; a shovel adapted to support “coal
moved toward the fire box by the. plunger
and to swing upwardly to discharge the
same forcibly into the fire box, a gate adapt-
ed to be thrust tmnsversuly *chrough the

path of the coal between the plunger and
shovel and means for moving the gate to its
active position when the shovel is absent
from its receiving position.

7. The combination with a fire box, of a
receptacle adjacent thereto, o shovel within
said receptacle adapted to stand normally
approximately horizontal, a conveyer adapt-
ed to feed a column of coal the forward end
of the column coming. onto the top of the
shovel, mechanism for cutting through said
column at the rear of the shovel and inter-
rupting the feed from the conveyer to the

shovel, and mechanism for swinging the.

shovel upwardly with its load while the feed
is interrupted to throw the load into the fire
box.

8. In a locomotive stoler, the combination
of a supporting shovel, means for bringing
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swing the shovel upwardly, a latch for hold-
ing the shovel in receiving position, means
for setting and . releasing the latch periodi-
cally, and a cushion bumper for receiving
the blow when the lateh is released.

- 9. In a locomotive stoker, the combination,
with the fire box having an opening flaring
laterally, of depending deflectors in the up-
per portion of such opening, mechanism for
feeding the coal from the tender to a point
adjaeent sald opening, a shovel adapted to
support. coal deposited thereon by such
mechanism, and means for periodically giv-
ing the shovel a quick movement in an upper
quadrant for throwing the coal into the fire
box. '

10. In a locorotive stoker, the-combina-,

tion, with a fire box, of mechanism for push-
ing coal in a columu to a point adjacent the
fire box, a shovel upon which the coal is
pushed, and means movable transversely of
the column of coal for intercepting the col-
umn between the shovel and the pushing
mechanism allowing free movement of the
shovel.

11. In a locomotive stoker, the combina-
tion of a fire box, mechanism for pushing a
column of coal to a point adjacent the fire
box, a shovel upon which the coal is so
pushed, means independent of the shovel for
cutting the column closely adjacent the path
of the shovel, and means for moving the
shovel to foreibly throw the coal into the
fire box. ' »

12. In a locomotive stoker, the combina-
tion with a fire box, of mechanism including
a plunger for moving coal toward the fire
box, a supporting shovel adjacent the five

‘box, upon which the coal is fed by the plun-

ger, a gate, means for projecting the gate
across the path of the coal in front of the
plunger during its movement away from the
fire box, and means for moving the shovel to
throw the coal into the fire box while such
gate is in active position. -

13. In a locomotive stoker, the combina-
tion with a fire box and a tender of means
for feeding a column of coal from the tender
to a point adjacent the fire box, a swinging
supporting shovel adapted to receive coal
deposited thereon by stch mechanism and
adapted to be moved-to throw the coal into
the fire box, and a blade independent of the
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shovel and posifioned adjacent to the. free
edge of the shovel and adapted to sever said
column, and mechanism for positively actu-

“ating such blade ahead of the movement of

the shovel.

14. In a locomotive stoker, the combina-
tion of a conveyer adapted to shove a mass
of coal to a point adjacent the fire box and
discharge it approximately horizontally, a
throwing blade adapted to stand in a sub-
stantially horizontal position to receive coal
at the forward end of the shoved mass, and
a gate adapted to sever such shoved mass
closely adjacent to the shovel by moving up-
wardly across the shoved mass. '

15. In a locomotive stoker, the combina-
tion of a conveyer for progressing a confined
mass of coal to a point adjacent the fire box,
said conveyer including a substantially
closed chute enlarged vertically at its for-
ward end, an oscillating shovel mounted to
lie substantially parallel with the chute and
below the forward end of the mass of coal,
whereby coal is fed upon said shovel, means
for moving said shovel through the path of

the coal in an upper quadrant to foreibly-

discharge the coal thereon into the fire box,
the vertical enlargement of the chute allow-

ing such movement of the shovel and allow-

ing the coal to be unconfined on its upper
side immediately adjacent the path of the
swinging edge of the shovel.

16." In a locomotive stoker, the combina-

tion of a conveyer for shoving coal to a point

adjacent the fire box, the conveyer including
a chute enlarged vertically adjacent to the

fire box, a throwing shovel mounted to stand

in said enlargement in a position to receive
coal at the end of the shoved mass and
adapted to swing in an upper quadrant to
throw the coal into the fire box, a gate
adapted to intercept the coal at the rear edge
of the shovel when-in its receiving position,
and a pivoted arcuate cover mounted at the

enlargement and adapted to extend into the

chute standing substantially parallel with
the swinging edge of the shovel and nor-
mally substantially meeting said gate when
in its active position. )

In testimony whereof, I'hereunto affix my

signature.- . :

HAMILTON LINDSAY.
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