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 UNITED STATES PATENT OFFICE.

NORMAN E. GEE, OF ALTOONA, PENNSYLVANIA.

MECHANICAL STOKER.

No. 847,061.

Specification of Letters Patent.
Application filed May 7, 1006, Serisl No, 316,643,

- Patented March 12, 1907%.

To all whom it may concermn: )
Be it known that I, NormAN E. GEE, a citi-

zen of the United States, residing at Altoona,

in the county of Blair and State of Pennsylva-

nia, have invented certain new and useful Im-

provements in a Mechanical Stoker, of which
the following 1s a specification. | '
This invention relates to mechanical stok-
ers of the type specially designed for stoking
or firing locomotive-furnaces.

To this end the invention primarily has in !

view certain novel and

Eraetical Improve-
ments in that type of mec

anical stokers em-

“bodying a stoking-engine wherein the fuel is

projected into the fire-box under the impulse

of a reciprocating stoking-head carried by

the power-piston of the engine.

The present mmvention proposes to over-
come the practical engineering difficulites
which have%een experienced In working some
types of stokers by providing an improved
coal-handling system whereby the fuel is

- taken from the tender coal-supply and carried
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to the h?{pper of the stoking-engine and then
delivered through the fire-door opening of
the locomotive-furnace and effectively -dis-

~tributed.

In the same connection a further object of
the invention is to provide practical means by
which a fuel-conveyer can be readily attached
or adapted to the present type of Kincaid

stoker, and, furthermore, this invention is

intended to provide a simple means by which
the power utilized to operate the conveyer is
taken from the rocking shaft of the ordinary
stoking-engine, thus not interfering in any
way with the present design of said engine.

A further object of this invention is to pro-
vide improved deflecting means for the fuel
delivered through the fire-door opening and
at the same time permit of the use of bitumi-
nous coal. . -

A still further object of the invention is to
provide improved means for operating the

stoking-engine from the same source of power

with the stoker set at any angle.

- With these and many otherobjects in view,
which will more readily appear as the nature
of the inventionis betterunderstood, the same
consists 1n the novel construction, combina-
tion, and arrangement of parts hereinafter
more fully described,illustrated, and claimed.

The essential features ¢f the invention in-
volved in carrying out the objects above

| parting from the scope of the invention; but

- a preferred embodiment thereof is. shown in

the accompanying drawings, in which—
Figure 1 1s a side elevation of a stoking-en-

gine equipped with the special details and 1m-

provements contemplated by the present in-

vention. Iig. 2 is a detail in plan of the

bracket-casting fitted to the rear end of the
stoking-engine shown in Fig. 1. Fig. 3isa

| detail view of the deflector-operating mech-

anism. Hig. 4 1s a detall end view of the up-
per discharging end of the fuel-conveyer.

FKigs. 5, 52, and 5° are plan, side, and end ele-
vations, respectively, of the bracket-casting.

Figs. 6, 62, and 6 are plan, side, and end
elevations, respectively, of the ratchet-casing
of the ratchet device shown in Figs. 1 and 2
of the drawings. Figs. 7 and 72 are side and

end views of the ratchet-plunger of said

|

ratchet device.

end views of the plunger-cap of said device.
Kigs. 9 and 9% are side and end views of the
collar interposed between the ratchet-casing

and the bracket-casting. Figs. 10 and 11
are detail views illustrative of the driving

end portion of the sectional telescopic con-

veyer drive-shaft. Iig. 12 is a projected end
view Showing the ratchet formation of the
driving-journal forming a part of the con-
veyer drive-shaft. Ifigs. 13 and 14 are de-
taill views illustrative of the teléscopic sec-
tions of the conveyer drive-shaft. Figs. 15
and 16 are a detail elevation and end view of

the pressure-spring for the ratchet-plunger of
Figs. 17, 175, and 17

the ratchet device.
are plan, side, and end elevations of the sup-

porting member for the carrying-bracket or

bracket-casting for the ratchet device, said
supporting member being secured directly to

the stoking-engine. Ifig. 18 is a detail cross-

sectional view on the line x x of Fig. 1, show-
ing the stoker - operating mechanism and
omitting from the view the fuel - receiving-
hopper of the stoking-engine. Fig. 19 is a

“detail view of one of the elements of the oper-

| ating mechanism, the view being on the sec-

tion-line A B of Fig. 18. Fig. 20 is an en-
larged detail sectional view, on line % ¥ of

Fig. 4, of the fuel-conveyer which lies in the

tender and receives the fuel therefrom. Fig.

21 1s a sectional view on the line z z of Fig.

20. Fig. 22 1s a detail sectional view on the
ine 22 22 of Fig. 1, illustrating the operating
connection between shafts 6 and 9. Figs. 23

specified are necessarily susceptible to a wide | and 24 are detail sectional and end views,
range of structural modification without de- | respectively, illustrating a modified arrange-

Figs. 8 and 8* are side.and
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" ment of rocking deflector-plate that may be

10

utihized. |
Like references designate corresponding
parts in the several figures of the drawings.
The present invention does not contem-
plate any special improvement in the stok-
mg-machine proper, and, in fact, has particu-
larly in view an improvement of that type
of mechanical stoker known as the *‘ Victor”
stoker and shown in the Kincaid patents,

Nos. 668,130, No. 714,722, and No. 691,391.

Hence for illustrative purposes there is shown
in Fig. 1 of the drawings a Victor stoking-en-

“gine embodying in its organization an engine-

i5
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cylinder C, a piston-head P working therem,
a fuel-receiving chute 342, a stoking-head 34
working in said chute and connected with
said piston, and a rotary controlling-valve
10, all of which parts are common and well
known in the Victor stoker construction, and

it will only be referred to herein in connection

with those attachments which form a part of

- the present invention.

.;5

Referring particularly to the accompany-

ing drawings, 1 designates a bracket-sup-
porting member. ‘This member or casting
replaces the spiral conveyer journal-bearing

on the right side of the Victor stoker, the

35

bolt-holes 84 being used to secure the mem-
ber to the rear end of the stoking-engine. A
further purpose. of this member 1s to form
bearings for the right-hand helicoid. spiral
conveyer-journal 79, together with a bearing

.80 for the rocking shaft 6 of the stoking-en-

ine. In addition to these bearings it also
orms a foot or base for the ratchet-carrying
bracket or bracket-casting, (designated 1n its
entirety by the numeral 2.) Openings 74

and 75 of the casting 1 coincide with similar
openings 74* and 75%, located 1n casting 2, |

through which pass suitable fastenimng-bolts.
Said casting 1 in addition to being generally

~ designed to rigidly withstand the numerous

45
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shocks placed upon it is.further provided
with a web or rib 76, which forms a brace be-
tween the faces 77 and 78 and serves to ma-
terially strengthen the casting. --
The carrying-bracket (designated by the
numeral 2) is adapted to be secured to the
face 78 of the support 1 to provide means for
keeping the shafting in place, so as to enable
the power to be delivered to the driving
mechanism of the coal-conveyer. In addi-

tion to being strongly built said bracket 1s
further provided with webs 69 and 71, which |

materially add to the strength thereof.
Referring to Figs. 1 and 2 of the drawings,

it will be seen that the end 68 supports the

conveyer-shaft driving-journal 43, upon
which are milled the teeth 44, that engage
the ratchet-plunger 82. Perfect alinement
bei. g necessary for the proper working of the
ratchet, this casting is carefully dressed on

face 70* and fitted to face 78 of the support- |
65 ing member 1. The ratchet-casing 3 1s |

I Y Wl -, el PR
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shown in detail in Figs. 6, 6*, and 6° of _the

drawings and is shown assembled in Figs. 1

and 2, the latter figure showing where one .

end is secured to the rocking shaft 6 of the

stoking-engine and the other end receiving ;
the toothed conveyer driving-journal 43,

from which power is transmitted to the coal-
conveyer. 1o assemble these parts, the
bracket-casting support 1 is placed i posi-
tion by putting bearing 80, Figs. 17* and 177,
over the protruding end of the rocking shait

6 of the stoking-engine. The casting is then

75

placed with face 77 against the stoker-frame
and is secured in position by stud-bolts pass-.

ing through holes 84, as shown in Fig. 17* of
‘the drawings.  After this casting 1 1s placed
‘In position on the rear of the stoking-engine
| the ratehet-casing 3 is next positioned on the -
‘rear protruding end of the rocking shait 6
and secured in place by pins 89 passing
through both the ratchet-casing and the
(See Fig. 2.) 'The cast-

rocking-shaft end.
ing 2 is then placed in position, the face 70?

8o

fitting against face 78 on the supporting-

casting 1, after which bolts are passed

9o

through holes 74 74* and 75 752, thus holdin% -

the two castings in place.
member 43 of the universal-joint coupling
20, Figs. 10 and 11, is then placed beariﬂﬁ

73 of the casting 2 and pushed through, an

upon the protruding end the collar 4, ¥ig. 9,
is placed, after which the part 43 is pushed
through the bearing 73 until the toothed
portion is in perfect alinement with the

plunger-opening 88 of the ratchet-casing 3,
Fig. 6 of the drawings. This being accom-

The toothed

95
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plished, the pin 4* 1s passed through, as

shown in Fig. 2, thus holding the parts 1n

place. The plunger 82 is then introduced

into opening 88 of the ratchet-casing 3, thus
placing the tooth 82? in engagement with the.
The helical

teeth 44 on the journal 43.

105

spring 81 is then placed with one end engag-

ing the opening 86 of the plunger, the other

end of the spring engaging opening 85 in the
cap 7, Fig. 8, aifter which the cap 1s screwed

110

down in place, as shown in Figs. 1 and 2 of

the drawings.

The universal joint 20 referred to accom-

modates the line of conveyer driving-shaft-
ing to the movement of the engine and ten-
der when upon sharp curves or in case ‘of

115 .

hroken springs on either engine or tender.

This universal joint 20 provides a connection

between the driving-journal 43 and the driv-

ing-shaft section 41, which telescopically re-

120

ceives the driving-section 47, which com-

pletes the line of shafting for driving the con-
veyer. The said shaft-sections 41 and 47
are permitted a relative longitudinal move-

12

ment and are held against relative rotary -

movement through the medium of a pin-and-

| slot conneciion 45 and 46.

It will Le observed that the bufling ar-

rangement between the engine and tender

130
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allows a horizontal movement which is ac- | and also shows the operating mechanism in

counted for in the telescope-shaft coupling.
(Shown in Figs. 13 and 14.) It will be noted
that with this arrangement the engine can
readily pull away from the tender upon
which the coal-conveyer is secured and not
interfere in any particular with the opera-
tion of the coal-conveyer. In order that the

coal may be delivered to the usual hopper 23

of the stoker, I have desi _ :
veyer 17, 1n the trough of which revolve in

ed the coal-con-

opposite directions the helicoid conveyers 16.
I attain the revolution of these conveyers
by the train of gears shown in Figs. 20 and
21 of the drawings, gears 49 and 54 revolving
in one plane and gears 50, 52, and 53 operat-
ing in another plane. In this connection it
will be observed that the gears 49 and 50
are mounted on a driven gearing-spindle 48,

journaled 1n a suitable bearing 482 at the

rear lower end of the conveyer and having a
cgimbal-joint connection 48 with the rear end

of the driving-shaft section 47. The gear 49 |

meshes directly with gear 54 on the rear end

of the shaft 19 of one of the conveyers 16,

while the other of said conveyers carries upon

- 1its rear end a gear 52, meshing with an idler-

30
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gear 53, which in turn meshes with the afore-

sald gear 50. In order that the journals for

these gears and spirals. may be lubricated,
oil-holes 58 are placed in forward part of the
housing 512 for the gears. This housing pro-
tects the teeth of the gears from becoming
injured with coal or coal-dust. In order that
the conveyer-trough may clean itself of coal,
the trough is shown cupped up at the center,
as at 17?2, thus preventing any coal from be-
coming lodged between the screws. =

~ As the stoker occupies any angle between
the vertical back head of the boiler and the
deck-plate 29 of the locomotive, it beconies
necessary to resort to some constantly-opera-

~ tive means by which power can be transmit-

ted from the driving-engine 22 to the rocking
shaft 6 of the stoking-engine.
plish this and permit driving the whole mech-

- anism at any desired angle, the means shown

50

55
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5 1ng-engine is shown ready to make a stroke

in Fig. 18 has been devised. The piston-rod
21 of the driving-engine 22 attaches to an

arm of a bell-crank 60, the center of oscilla-

tion being offset with reference to the bifur-
cated reciprocal connecting-rod 63, that con-
nects at 65 and 66 with the rock-arm 67,

which is secured to the rocking shaft 6 of the |

stoker. Upon the offset end of the bell-
crank 60 1s loosely mounted the block 61,
which fits between the cheeks 62 of the con-
necting-rod 63. -

It will be readily seen that the combined
movement of the bell-crank and the block 61

about 61* gives the movement that is re- |
' the crank-arm 11, rigidly attached to the ro-
- tary valve-rod 9 of the stoking-engine. The

quired to drive the stoker when occupying
any angle to the vertical back head of the lo-
comotive-hoiler. In-said Fig. 18 the driv-

To accom-

dotted lines with the stroke completed.

- Referring to Fig. 1 of the drawings, the

course of steam from the boiler until it has

done its work in the stoker and been exhaust-

ed in the fire-box of the locomotive may be
described as follows: Live steam from the
locomotive-dome passes through pipe 14 to

the body of the stoking-engine, thence

through the usual cored feeding-passage 24
to the rotary valve. This rotary valve is
simply indicated in the drawings by dotted
lines and is designated by the reference-
number 10. It is of the well-known Victor

' construction and forming no part of the pres-

ent invention is not further-described herein ;

“but in connection with that valve the stok-

ing-engine of the Victor stoker also includes

a rocking valve-shaft 9, _ﬁrojecting outside of

the valve casing or chamber. Reverting
back to the course of the steam, it will be

. noted that the same passes from the said ro-
tary valve through the valves 25 to the cylin-

der through cored portions. (Not shown.)
The various passages and details of these
valves are not shown and described in full

75 -
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for the purpose of avoiding confusion and -

also as the same form no part of the present

invention.. The exhaust-steam passes out:

through cored exhaust-passage 35 into the

fire-box of the locomotive.

95

- The coal from the tender being brought up

by the spiral conveyers in the trough 17 is
er 23 of the stoker, and

deposited in the hopp
1t will be further noticed that the lower edge
17° of the trough is above the place of de-
posit, this being essential to prevent the coal
irom choking the front of the conveyers.
After the coal has been deposited in the hop-

per of the stoker it is carried forward by the

100
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helicoid spirals 15 therein to the stoking-head -
34, wnich throws the coal with force against

the deflector-plate 13. (Shown in Figs. 1
and 3 of the drawings.)
head 34 is carried upon the front.end of the
piston-rod 64, the inner end of which con-
nects with and is carried by the piston P
within the engine-cylinder C of the stoking-
engime, and In reference to the deflector-
plate 13 it will be observed that the same is
mounted at the front end of the stoking-en-
gme and lies in a position beyond and below
the lower eédge of the fuel-chute 34® within
which the stoking-head 34 reciprocates.

In order that the coal may be scattered
uniformly over the surface of the
fire-box, the attachment shown m Fig. 3 of
the drawings has been devised and consists

of said horizontally—rocking deflector-plate

13, attached, through the journal 132 to a
slotted rocker-arm 12, which is operated by

grate in the.

The said stoking-

115

120

driving-engine operating this shaft through

the mechanism described above and shown

I30
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in Fig. 18 of the drawings also operates the !

rotary - valve-rod. Motion is transmitted
from the rocking engine-shaft 6 to the valve-
shaft 9 through the medium of a-swinging
ratchet-arm 92, having a ratchet engagement
with the valve-shaft 9 and a link connection

- 6P'with a rock-arm 62, secured to the said en-

gine-shaft 6. It ‘will therefore be evident
that any movement of the driving-engine 22
will necéssarily affect the position of the de-
flector-plate 13 in the fire-door opening of the
locomotive-boiler . and cause the number of
strokes of the driving-éngine 22 to bear a
fixed proportion to the amount of fuel placed
on the plate 13. In connection with the

mounting of the deflector 13 it is to be fur--
ther observed that the vertical height of said .

plate may be ‘determined or regulated
through the adjustment- of an adjusting-
screw 27, mounted in a suitable bracket at
the front end of the stoking-engine and en-

gaging a pendent flange 13° below the mount- -

ing of the deflector on the-front end of the
journal or pin 13*. It follows that mas-
much as this plate occupies a number of dif-
ferent positions for each cycle of the rotary
valve the coal forced against it will be dis-
tributed to the different parts of the fire-box.
Fig. 3 shows the deflector-plate 13 in its hori-
zontal plane and also in an inclined position.

A modified form of deflector-plate 1s shown
in Figs. 23 and 24. In this form the deflec-
tor consists of a yoke having a main deflect-
ing base or apron 32 and side arms 33, with
means for adjusting the height of the cuter
edge by the use of bolts 37, engaging the re-

cesses 36 on the sides of the chute 34, as

shown in the drawing.
- From the foregcing it is thought that the

construction, action, and many advantages |

of the herein-described stoker improvement

- will be readily apparent without further elab-

45

oration or discussion.
What I claim 15— -
1. In a stoker, a stoking-engine having a

rocking shaft, a fuel-conveyer, and a driving-

shaft for the conveyer arranged in line with
the rocking shaft and having a ratchet con-
nection therewith. ' - -

- 2. In a stoker, the combination with the
tender and a stoking-engine, of a rocking

- shaft carried upon the stoking-engine, a driv-

55
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ing-engine having an operating connection
with said rocking shaft, a fuel-conveyer ex-

tending from the tender to the stoking-en-

gine, and a self-adjusting driving-shatt con-
nection between the conveyer and said rock-
ing shaft.” .

3. In a stoker, the combination with a
stoking-engine, a fuel-conveyer, a shaft car-
ried by the stoking-engine, a self-adjusting
driving-shaft connection between said stok-
ing-engine shaft and the conveyer, a driving-
engine, and a self-adjusting operating mech-

side of the engine and supported by |
bracket, said rocking shaft carrying a ratchet

847,081

anism between said driving-engine and said

stoking-engine shaft.

63

4. In a stoker, the combination with the
tender and a stoking-engine arranged to be

set at an angle, a fuel-conveyer leading from
the tender to the engine, a line of shafting for

70

driving said conveyer, a driving-engine, and

operating mechanism connecting the driving-

engine with said line of shafting, said oper-

ating mechanism being self-adjusting to ac-

commodate itself to any angularity of the

stoking-engine. ' . -
5. In a stoker, the combination with the

75

fender and a-stoking-engine, a fuel-conveyer

loosely arranged above the stoking-engine
and leading from the tender, a line of shaft-
ing for driving the fuel-conveyer, said line of

‘shafting including universally-jointed and

telescopic sections, and a driving-engine hav-
ing self-adjusting operating connections with
said line of shafting. :

6. In a stoker, the combination with the

30

tender and a stoking-engine, of a fuel-con-
veyer leading from the tender, a rocking shaft

carrying a ratchet device, a conveyer drive-

‘shaft including a toothed member engaged
by said ratchet device, and a driving-shatt

having an operating connection with said
shaft. ' |

7. In a stoker, the combination with the

tender and a stoking-engine, of a fuel-con-
veyer leading from the tender and loosely
supported by the stoking-engine, a rocking
shaft supported at one side of the stoking-
engine and carrying a ratchet device, a tele-
scopic drive-shaft having universal joints at
its opposite end portions and also inecluding a

driving-journal provided with a toothed sec-

tion received and engaged by said ratchet de-

vice, a driving-engine, and a self-adjusting’

connection between said driving-engine and
said rocking shaft. . -
8. In a stoker, the combination with the

90 .

95.
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tender and a stoking-engine, of a fuel-con- .

veyer leading from the tender and loosely
supported above the stoking-engine, a carry-
ing-bracket mounted on one end of the stok-
ing-engine, a rocking shaft arranged at- 01}3
sal

device rigid therewith and arranged within
said carrving-bracket, a driving-shaft tor the
conveyer having a ratchet member provided

110

115

with a toothed section received in and en-

caged by said ratchet device, a driving-en-

‘gine, and an operating connection between

said driving-engine and said rocking shatt.
9. In a stoker, the combination with a

stoking-engine, of a fuel-conveyer, a rocking

shaft having a driving connection with said

conveyer, a driving-engine, and self-adjust-
ing operating mechanism comprising a rock-

arm on said rocking shaft, a reciprocal rod

“having a loose-link connection with said rock-

120
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arm, a bell-crank lever pivotally supported
at one side of its angle and having a loose-
link connection between ome of its arms and

said reciprocal rod, the other arm of said bell- |

crank having connection with the pitman of
the driving-engine.

10. In a stoker, a stoking—éngine.having ;)

l_fuel-chute and a stoking-head working there-

in, said engine also having a valve-shait, a

- 10 movable deflector. carried upon the chute,
 and deflector-operating mechanism operated

from said valve-shaft.

11. In a stoker, a stdking—engine; having a

rotary valve-shaft, an adjustable deflector-

15

20

plate mounted for movement at the discharge
end of the engine, and an operating mechan-
ism operated from said valve-shait and com-
prising means for rocking the deflector-plate
on g horizontal axis. S
12. In a stoker, a stoking-engine having a
rotary valve-shaft, a deflector-plate arranged

beyond the discharging end of the engine, op- |

S
erating mechanism connected with said
valve-shaft and comprising means for rock-
ing said deflector-plate on a horizontal axis, a
rocking -engine-shaft, an operating connec-
tion between the engine-shaft and the valve-
shaft, and a driving-engine having an operat-
ing connection with said rocking engine-
shaft. I _

13. In a stoker, a stoking-engine, a hori-
zontal rocking deflector-plate arranged be-

yond the engine, a supporting-journal for the

plate Frovided with a slotted arm, and a
suitably-operated crank member engaging
said slotted arm to effect a-rocking of the de-
flector upon a horizontal axis.

In testimony whereof I hereunto aflix my
signature in the presence of two witnesses.

"NORMAN E. GEE.

_- Witnesses:
- J. W, WILLSON,
- W. H. McCurpy.
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