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Lo el tdvomn (8 ety coneeri:

Be it known that I, ALBiErT A. RAMSDELL, o
citizen of the United States, residing at De-
troit, in the county of Wayvne and State ot
Michigan, have invented a certain new and
useful lmptm ement in Automatic Firing De-
vices, of which the following is a full, eluu
concise, and exact description, reference be-

ing had to the accompanying drawings, form-

ing a part of this specihication.

My invention relates to automatic mechan-
1sm forstoking or firing turnaces.  Itmay be
applied to furnaces of any style or type and
to o furnace whose heatine etfeet may be util-

purposes.  While I donot inany manner wish
to limit the use of my invention to such fur-
naces, I have found it particularly well suited
for use 1n connection with turnaces employved
in metallurgieal processesand in furnaces used
for heating steam-boilers. .

The especilal object of my invention 1s to
provide means w
of furnaces may be accomplished entirely au-
tomatically and at the same time with the
oreatest possible economy 1n fuel.

My 1invention provides, first, for the auto-
maftlc regulation of the rate ot operation of
any type ot mechanleal stoking mechanism to
correspond with the demand made upon the
furnace supplied thereby, and, second, to pro-
vide automaticmeans forregulating the supply
of both airand fuel to correspond with the de-
mand uponthefurnace,wherebytheproperand
most, t';?m;)nm'uicul and efficient proportion of air
to fuel may be maintained at all times regard-
lessof any and all variations in the rateof op-
eration of the stoking mechanism or the quan-
tity of air admitted to the furnace, either and

turnace.

My invention may be adapted to almost any
kind of tfurnace, and any type of mechanical
stoking apparatus may be employed.
actapted for use In connection with any suit-
able means for supplying air to the furnace,

ployed tor automatically controlling the rate |

ariety of

hereby the stoking or firing

both corresponding with the demand upon the

of operation of the stokine mechanism and
the quantity of air admitted to the furnace to
correspond with the demand upon the fur-
nace. |

It will be seen that my invention provides
means whereby the stoking or (i 11‘1g0f a tur-

nace may be acconiplisl ied whol [y antomatic-
ally, thereby overcoming the defects in sys-
tems of the prior art hercinbefore pointed
out. The use of automatic mechanism for
jointly regulatine the supply of tuel and alr
to a furnace causes the most ethicient and eco-

nomical consumption of fuel to correspond at

all times with the useful work done by the
furnace.

While, my mnvention is thus applicable to a
oreat variety of furnaces foracorrespondingly
oreat number of purposes, I have found my
imvention to be particularly advantagcous
when employved in connection with a furnace
used for heating o steam-boiler.  As applied
to a steam-boiler furnace my invention may
comprise any suitable mechanieal stoker,
either overfeed or underfeed, the power tor
driving which may be derived from any suit-
able source, such as a steam-cngine or steani-
cvlinder havinge suitably - controlled valve
mechanisnm.  Inecase asteam-cyvlinder 1s asso-
clated with the mechanieal stoler

may be employed to control the valve meeh-
anisn.  In ercher case the steam-engine may,
it desired. be driven by steam from the boiler
to which the turnace 1s applied. A suitable
regulator mayv be placed in the supply-pipe
connecting the Dboiler with the eneine, the

regulator being such as to control the speed
of the engine to correspond mversely with the
boller steam-pressure, an increase in the boiler
steam-pressure causing a decrease in the speed

- of the engine, and a decrease in the boiler-

- pressure causing
the engine.
It 1s 1 chanical stoker and the quantity of fuel sup-
- plied to the furnace is the

an nerease 1n the speed of
rate of operation of the me-

The

reby macde to cor-

“respond inversely with the boiler steam-pres-
and a great variety of devices may be em- -

SUTE.

I find 1t desirable to employ forced draft in

to supply
the necessary power thereto a steam-engine
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connection with installations embodying my
invention. Such forced draft may be pro-
vided by a rotary fan or blower forcing air
under pressure into the combustion-chamber
of the furnace. In case an overfeed-stoker
is employed the forced draft may reach the
tuel through suitable grate-bars, while in case
an underfeed-stoker is employed 1t may be
desirable to supply the air to the fuel through
suitable twyers. Such a rotary fan or blower
may be operated from any suitable source of
power, as previously mentioned—such, for
instance, as a steam-engine deriving 1ts sup-
ply of steam from the steam-boiler heated by
the furnace. As 1n the case of the engine
utilized for the purpose of operating the me-
chanical stoking mechanism an automatic
regulator may be employed for the purpose
of governing the speed of the engine inversely
with the steam-boiler pressure, whereby the

quantity of air supplied to the furnace may

be varied inversely with the boiler steam-pres-
sure. In this manner the quantity of fuel
and the quantity of air supplied to the fur-
nace are both varied to meet at all times the
demand made upon the furnace for heat and
at the same time the proportion of air to fuel
is maintained constant to provide for an effi-
cient and economical combustion of all the
fuel supplied.

As both the mechanical stoking apparatus
and the apparatus for supplying air to the
furnace are operated or may be operated by
a steam-engine, I have found it desirable to
provide a single engine for this purpose, to
which are connected both the stoking mech-
anism or valve mechanism controlling the op-
eration of the stoking mechanism and the
blower or devices controlling the quantity of
air admitted to the furnace. The speed ot

this single engine may be controlled by a sin-
oleantomatic reﬁ‘ulator to vary inversely with

the boiler steam- -pressure. In this manner I
provide means whereby the firing of the fur-
nace of a steam-boiler is accomphshed wholly

automatically without any attention whatso—-

ever from an attendant, while at the same

time the boiler-pressure is maintained under
almost absolutely uniform pressure even un-

der great variations in the demand for steam
which may be made upon it, and, furthermore,
the oreatest possible economy in the use of

- fuel is attained. These advantages ave all at-
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on of. mechamsm which
ficient, durable, and re-

tained by the provis
is at once simple, e

liable in operation.
My invention will be more clearly under-

stood by reference to the accompanying draw-
ings, in which—

Figure 1 is a perspective view 1llustrating
somewhat diagrammatically a steam-boiler as-
soclated with a mechanical stoker, its valve

"mechanism, a pressure-blower, and a steam-

engine and regulator for controlhnﬂ the op-

eration of the&;e devices.

the stoker.

Fig. 21sa detached |

782,269

view, in front elevation, of valve mechanism
adapted to be employed in connection with
Fig. 3 1s a rear elevation of the
same. Fig. 4 1s a cross-sectional view of the
detached valve mechanism, taken on line 4 4
of Fig. 2. Fig. 51sa detached view, in front
elevation, of the valve and 1ts seat, the wall
of the admission - port of the valve being

7¢

broken away in part to reveal the port-open-

ing, the valve-cover and the remainder of the
valve mechanism being removed. Figo. 61sa
cross-sectional view taken on line 6 6 of HFig.
5. Fig. 7is a view in front elevation of the
valve alone. Fig. 8 is a. cross-section of the
valve, taken on line 8 8 of Fig. 7. Fig.91sa

cross-sectional view illustrating a form of

reoulator which may be employed. Kig. 10
is a longitudinal sectional view of the stoking

device.
In Hig. 1 T have shown abmler 10 mounted

75

8o

in its setting of masonry 11, the door 12 in

the front of the setting opening into the boiler-
furnace, the details of which are 1mmaterial
and need not be particularly deseribed herein.

‘At the front of the furnace 1s located a me-

chanical stoker comprising a steam-cylinder
13, which upon the supply of steam to the al-

| ternate ends thereof causes the reciprocation

of a plunger 14" within a plunger-tube 14 to
forece charges of fuel from the hopper 15 into
the furnace-retort, the plunger being connect-
ed to the piston 15" by a piston-rod 13". The
pipes 16 and 17 lead, respectively, from either
end of the cylinder 13 to the ports 18 and 19
in the valve-seat 20. Within a valve-cover
21 1s placed a rotary valve 22, the rotation of
this valve being caused by means of the rotary-
valve stem 23, “which leads thr ough the stufi-
ing-gland 24 to the ratchet-wheel 25, securely
mounted thereon. The ratchet mechanism
comprises the side plates 26 and 27, rotatably
mounted upon the stem 23, and a pawl 28,
which is in engagement with the ratchet-
wheel25. The oscillation of the ratchet mech-
anism 1s caused by means of a connecting-rod

connected with an adjustable crank-pin 31

upon the slotted crank-disk 32. A slow rota-
tion of the crank-disk 32 1s caused by means
of the shaft 33, upon which the worm-gear 34
is mounted and which in turn is driven by
the worm 35, mounted upon the worm-shaft
36,the rotation of the worm-shaft being caused
by a pulley-and-belt connection, the details of
which will be hereinatter more fully explained.
Steam 1s supplied from the boiler 10, through

a pipe 37 and a throttle-valve 38, to an open-

ing 39 in thevalve-seat 20. Thereisan open-
ing 40 1n the under side of the valve22, which
registers with the opening 39 1in the valve-
seat, this opening 40 being connected with an
admission-port 41, having an opening through
the lower sideof the valve. Anexhaust port

or passage-way 42 is cut through the valve,

Jh.

as best shown in Fig. 7. The valve-cover 21
provides a chamber 43 to the front of the ro-
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22 which chamber 1s at all times
cation with the exhaust-port
This chamber 1s also con-
nected, thr owh the opening 44, with the ex-
haust-pipe 5. In the embodiment of my 1n-
vention which I have herein shown the worms-
shatt 36 15 rieidly secured to adriving-pulley
46, by which 1t 18 driven by the belt 47, run-
ning about the pulley 48 on the shatt of the
blower 49.  T'he revolution of the fans of the
blower causes air to be drawn 1n through the
opening S and discharged through an air-
flue 51, (shown in dotted lines in Fig. 1
ing to the twyers or other openings 52,which
supply the air necessary for combubtlon £o
the furnace of the boiler.
The blower49 is desirab.
eneine 53,as illustrated. Thisengine 53 1ssup-
plied, through the pipe 54 and throttle-valve
54, with steam from the boiler 10, there being
also connected 1n this pipe a Foster regulator,
the details and operation of which will be
clear from an inspection of Fig. 9, 1n which
the essential features are shown to comprise
two chambers 55 and 56, there being connect-
ecl with the chamber 55 the piy
from the boiler 10, and with the chambel 06
there being connected a pipe leading to the
steam-chest of the engine 53. Between the
chambers 55 and 56 arc openings 57 and 58, a
passage-way through which 1s controlled by
the movement ot the valves 59 and 60, both
mounted upon a valve-stem 61, mechanically
connected with the flexible diaphragm 62, the
periphery of which 1s clamped between the
upper and lower halves of a diaphragm-cham-
ber 63. ;mtn_l.%t-able spring mechanism 64
serves, through the interposition of lever
mechanisin 65, to exert a downward pressure
upon the diaphragm and valve-stem connected
therewith, the downward movement of the
valves and
screw stop 66, A small opening 67 leads from
the chamber 55 to the lower part of the dia-
phragm-chamber 63, the passage through this
opening 67 being controlled by a valve 68.
The upper side of the cliaphragm 1s subject to
atmospherie pressure through the opening 69
in the upper half of the di aphmum chamber
The under side of the diaphraem 62 is dnectl,
1hject to the steam-boiler pressure by means
of the communicating passage-way through
the opening 67, the chamber 55, and the pipe
>4, T'he spring mechanism 64 1s so adjusted
In tenston that upon an increase in the boiler-
pressure above the normal operating pres-
sure an upward movement of the valve-stem
and its assoclated valves 1s Cau:“sed by an 1n-
crease of the pressure on the: lower side of
the diaphragm 62. It will thus be seen that
an increase 1n the steam-botler pressure causes
a1 decrease 1in the amount of steam supplied to
the engine 53 on account of the decrease in
the size of the opening between the chambers
Ho and 56, Upon a decrease in the hoiler-

tary valve 292, whi

Il Open communi
of the valve 42,

=1

1,) lead-

| Ly belted toasteam-

ye 54, leading

valve-stem being limited by a set-

—_——— . — e —_—_— = -
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[}IGHSIIIG elow the nommlop rating-pressure
there 1s a decrease in the upward pressure
against the lower side of the diaphragm 62,
whezw[)on the expansion of the spring mu,h-
anism causes a downward movement of the

valve-stem 61 and the valves 539 and 60, con-
nected thercwith, thus ncreasine the size of
the opening between the chambers 55 and 56

and permitting an increased supply of steam
75
,

to theengine 33. Thisarrangement provides
therefore, that an increase in the steam-boiler
pressure slmll be a(,mmpanmd by a decrease
in the speed of the engine 53 and the slower
49, connected therew 1th,
the boiler-pressure below the normal operat-
INg pressure causes an increase i the speed
of the engine 53 and a corresponding inerease
in the speed of the blower 49.

The operation ot the valve mechanism con-
trolling the supply of steam to the eylinder13
of the stoker i1s as follows: The valve when 1n
the position shown in Fig. 5 provides an open-
ing through the passage-ways 40 and 41 of the
valve 22, whereby steam 1s admitted from the
supply-pipe 37 through the valve mechanism
to the port 19, and thence through the pipe 17
to the plunger end of the
tomatic stolker. The head end of the eyvlin-
der 13 1s at the same time provided with an
exhaust-opening by way of the pipe 16 and

the port 18, from which there i1s communica-

tion to the chamber 43 and exhaust-pipe 45
by means of the exhaust-port 42 of the valve
92, A forward rotation of the valve 22 1in
the direction indicated by the arrow 70 causes
first a closuve of both the ports 18 and 19 and
at a short time thereafter the sumultancous
communication of the port 18 with
SnYe-
the exhaust-valve port 42 and the exhaust-
chamber43. Upontheestablishment of these
communicating passage-ways live steam is ad-
mitted to the head end of the cylinder 13,
while the plunger end of the eylinder 1s con-
nected with the exhaust-pipe 4. In the pres-
ent embodiment of my invention I have shown
the exhaust-pipe 45 as leading into the housing
of the blower 49, whereby the exhaust-steam
1s carried 1nto the botler-tfurnace with the
draft of air. A further continued rotation of

the valve 29 causes the opening of a passage-

way through the exhaust-port 42 of the ml\ e
99 between the head end of the cylinder 13
and the exhaust-pipe 45.
oer ends of the eylinder are then maintained
for a considerable length of time 1 open com-
munication with the exhaust-pipe 45. Upon
aoaln reaching a point shightly m advance of
that 1llustrated 1n g,
munication with the plunger end of the eyl-
inder 13 1s again established, whercupon the
ations 1s re-

above - described eyele of oper
peated.-

1t will be apparent that the speed of rota-
tion of the valve 22 depends directly upon the

vhile a decrease 1n

ey lmdu 13 of the au-

| the pas-
ways 40 and 41 and of the port 19 with

Both head and plun-

5 the live-steam com-
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speed of rotation of the engine 53, and thus
directly upon the pressure of the steam in the
hoiler 10. The rotation of the valve 22 1s,
furthermore, an intermittent one, the amount
of angular advance of each step being de-
pendent upon the amount of oscillation of the
ratchet mechanism, which in turn is directly
dependent upon the distance between the
crank-pin 31 and the center of the crank-disk
32. This distance may be varied at will to
cause a greater or less angular advance of the
valve 22 for each revolution of the worm-
wheel 34.. The speed of revolution of the
valve 22 1s preferably so adjusted by means
of the position of the crank-pin 31 that the
rate of reciprocation of the stoker-plunger
shall be such as to supply substantially enough
and no more fuel
is necessary to maintain the
steam-pressure when such fuel is burned un-
der proper conditions of combustion. The
Foster regulator is so adjusted that the speed
of the engine and the blower connected di-
rectly therewith shall be such as to cause the

desired normal

supply of substantially the proper quantity

of air to the boiler-furnace under all condi-
tions of operation. It will thus be seen that
my invention provides mechanism for a fuel-
supply such that the operation of a steam-
boiler furnace may be entirely automatic and
whereby the greatest possible efficiency and
economy In the use of fuel may be secured.
Itis evident that a battery of connected boilers
may be similarly operated through the agency

of a single engine connected to the main sup-

ply-pipe leading from all of the boilers in the
battery.

Many modifications will at once occur to
those skilled in the art, and as these modifica-
tions may be employed without departing
from the spirit of my invention I do not wish

to limit myself to the precise disclosures here-

1n set forth; but,
Having described my 1nvention, I claim as
new and desire to secure by Letters Patent—
1. In combination, asteam-botler, a furnace
therefor, a steam-operated mechanical stoker

for feeding fuel to said furnace, valve mech-

anism for controlling the Supply of steam to
sald mechanical E::tOkE‘,I', a blower for supply-
ing air to said furnace, a steam-engine for
driving both said blower and said valve mech-

anism, said engine and said valve mechanism

being supphed with steam from said boller,
and a diaphragm-controlled valve inter pﬂsed

1n the supply—plpe to sald steam-engine, 1n-

crease in sald boiler - pressure causing said
valve to limit the amount of steam to said en-
oine whereby said blower and said valve
mechanism are driven at a lower speed, and
decrease of boiler-pressure causing said valve
to admit more steam to said engine whereby
both the blower and the valve mechanism are
driven abt an increased rate, the supply of air

to the boiler-furnace than.

i

782,269

r

fed by said blower and the amount of fuel fed
to said furnace being thus proportionate to
each other and to the boiler-pressure. |

2. Incombination, a steam-boiller, a furnace
therefor, a steam-operated mechanical stoker
for feeding fuel to said furnace, rotary valve
mechanism for controlling the supply of steam
to said mechanical stoker, a blower for sup-
plying air to said furnace, a steam-engine for
driving said blower and said valve mechanism
sald valve mechanism bheing supplied with

trolled valve for governing the steam-supply
to sald engine, and means for adjusting the
ratio between the rate of revolution of said
blower and the rate of revolution of said ro-
tary valve mechanism whereby the ratio be-
tween air-su ppfhy-and fuel-supply may be va-
rled

In combmatlon, a, steftm boiler, a furnace

thel efor, a steam-operated mechanical stoker
for feedmg fuel to said furnace, arotary valve
for said steam-operated stoking mechanism,
one revolution of salid rotary Valve causing
one complete actuation of said stoking mech—
anism, a blower to supply air to said tmnace,
a steam-engine for driving said blower and
said rotary valve, sald engine and said valve
being supplied w1th steam from sald boiler,
controlling means for causing the speed of the
engine to vary inversely as the boiler-pres-
sure., and adjusting means for varying the
ratio between the rate of revolution of said
blower and the rate of revolution of said ro-
tary valve whereby the ratio between air-
supply and fuel-supply may be regulated In-
dependently of the boiler-pressure.

4. Incombination, a steam-boiler, a furnace
therefor, a Stec,tm-opemted medmmcal stoker
for feeding fuel tosaid furnace, a rotary valve
for controlling the supply of steam to said
stoking mechanism, one charge of fuel being
depOSlted in the furnace by ‘said stoker for
each complete revolution of the rotary valve,
a blower for supplying air to said furnace, a
steam-engine for driving both said blower and
said rotary valve, said engine and sald valve
being fed with steam from said boiler, and
means for varying the ratio between the rate
of revolution of said blower and the rate of
revolution of said rotary valve whereby the
proportion of air to fuel may be varied incle-
pendently of the boller-pressure.

5. Incombination, asteam-boiler, a furnace
therefor, a steam- operated mechanical stoker
for feeding fuel tosaid furnace, a rotary valve
for controlling the supply of steam to said
mechanical stoker, one charge of fuel being
deposited 1n said furnace by said stoker for
each complete revolution of the rotary valve,
a steam-engine, a blower driven by said en-
oine, means also driven by said engine for
causing angular advancements of said rotary
valve, and adjusting means for varying the

70-
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distance of said advancements whereby the
ratlo of the rate of revolution of the blower
and the rate of revolution of the rotary valve
may be varied and consequently vary the pro-
portion between the air-supply and the fuel-

supply of said furnace.

6. Incombination, asteam=-boiler, a furnace

therefor, a steam-operated mechanical stoker
for feeding fuel to said turnace, a rotary valve
for controlling the steam-supply to said me-

chanical stoker, a steam-cengine fed by steam

from said boiler, a blower driven by said en-
ogine, a crank-arm also driven by said engine
and having connection with said rotary valve,
»ach revolution of said crank-arm causing an

angular advancement of said rotary valve,
and means for adjusting the length of said

crank-arm to vary the angular advancement
of said rotary valve whereby the ratio be-
tween the rate of revolution of said blower
and the rate of revolution of said rotary valve
may be varied, consequently to vary the pro-
portion between the alr-supply and fuel-sup-
ply to said furnace.

_-l

(. Incombination, a steam-boller, a furnace

therefor, a mechanieal stoker having a recip-

rocatinge plunger and asteam-cylinder adapted

pa—

sy fuel to said furnace, a rotary valve for
controlling the steam-sapply to said eylinder,
a complete revolution of said valve causing a
complete stroke of the reciprocating plungoer,
a steam-engine,
ing supplicd with steam from said boilex

means for causing the quantity of steambup-
plied to said engine to vary inversely as the
botler-pressure, a blower driven by said en-
vine, a crank-arm also driven by said engine
and connecting with said rotary valve, each
revolution of said erank-arm causing an an-
eular advancement of said rotary valve, and

crank-arm to vary the angular

may be varied.

S. In combmation, a furnace, a mechanical

stoker having a reciprocating plunger and a
steam-cylinder adapted to cause the operation
of sard plunger tosupply fuel to said furnace,
1 rotary valve for controlling the supply of

steam to  suld eylinder, valve - controlling
means for causing sald valve to intermittently

admit steam to sald eylinder whereby said
stoker 1s mtermittently actuatec
fuel to said furnace, a blower for supplyving
alr to said furnace, a steam-engine for driv-
ing both said blower and said valve mechan-
s, sald engine and sald valve being supplied
with steam from said boiler, avalve for caus-
ing the supply of steam to said engine to vary
inversely as the boiler-pressure whereby the
speed of sald blower and sald valve-control-

linge mechanism vary inversely as the boiler-

Lo cause the operation of said plunger to sup- |

sald engine and said valve b(’_‘.‘-'

acdlvancement
of said rotary valve whereby the proportion
between air and fuel qunph to saud furnace
- 1cal

to supply

—_ s we. = ——— —— —

oine tor drivine said

)

pressure, and adjustine means for said valve-
varying the length of
Intermission between the successive supplies

controlling means for

of steam to saild steam-cylinder.

9. Incombination, a steam-boilér, a furnace
therefor, a mechanieal stoker having a recip-
rocating plunger and asteam-cylinderadapted
to cause the operation of said phmum to sup-
ply fuel to said furnace, a rotary valve tfor con-

trolling the steam -supply to said eylinder,

valve-controlling means for causing said valve
to Intermittently supply steam to said eylin-
der whereby fuel is intermittently charged
Into sad furnace from said stoker, a hlower
for supplying air to said furnace, a steam-en-
blower and said valve-
controlling mechanism, said engine and valve

being supplied with steam from said boiler,
a diaphragm-controlled valve for causing the

steam-supply to said engine to vary inversely

as the Dboiler-pressure whereby the speed ot
sald blower and said valve-controlling mech-
anism varies inversely as the boiler-pressure,
and adjusting means for varyving the length of
the mtermission between the successive sup-
blies of steam to sard steam-cy linder.

10. Incombination,asteam-boiler,a furnace
therefor, a steam-operated mechanical stoker

- for feeding tuel to satd furnace, a rotary valyve

—— —— — e T AT L AN . ME e e m . —

stem extending

for said steam-operated stoking mechanism, a
blower for supplyvinge air to said furnace, a

steam-engine for driving saird blower and said

mechanism boe-
hotler, a

valve mechanism, said valve
e supplied with steam from said
valve automatically controlled by the
sure ot the steam supplied to said engine for
coverning the steam-su
.:mtl means for adjustine the ratio between the
rate ot revolution of said blower and the rate
of revolution of said rotary valve mechanism,
whereby the ratio between air-supply and fuel-
supply may be varied.

11. Incombination,asteam-boiler,a furnace
therefor, a steam-operated mechanieal stoker
for feeding fuel to said furnace, said mechan-
stolker having areciprocating plungerand
a steam-cylinder ;u'limtml t'u cause the opera-
tron of satd plung to sand
furnace. a ot iy dlu* tm (Unlm line the
supply of steani to H"’Hl{ viinder, a valve-cham-
ber for satd valve connected with the ends of
the cyhinder of the mechanieal stolker, a valve-
fronm satd rotary valve, a
ratchet-wheel on said valve-stem, a pawl-arm
having a pawl engaginge said ratehet-wheel, a
crank-arm, a connecting-rod connecting said
crank-arm with said pawl-arm, a blower for
feeding alr to said furnace, driving connec-
tion between satd blower and said erank-arm,
asteam-engine for drivine said blower, a valve
for auwlnatlmll\ controlline the steam- -SUP-
ply to said engine, said valve causing the
quantity of steam Hllppll 'l to sald engine to
ary inversely as the boiler- pressure, and

pres-

bply to said engine,
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means for adjusting the léngtll of said crank-

arm, whereby the rate of rotation of said ro-
tary valve is governed.

12. Incombination, a furnace, amechanical

stoker having a reciprocating plunger and a
steam-cylinder adapted to cause operation of

sald plunger to supply fuel to said furnace,

a rotary valve for controlling the supply of
steam to said cylinder, a valve-chamber for
said valve having ports connected with the
ends of sald cylinder, a valve-stem extending
from said valve, a ratchet-wheel on said stem.,
a pawl - arm havmcr a pawl engaging said
ratchet-wheel, a cr'a,nk -arm, a connecting-rod
connecting sald crank-arm with said p‘twl—
arm, each revolution of said crank-arm caus-
Ing a partial rotation of said valve-stem, a
worm-wheel connected with said crank-arm

782,269

and a worm meshing with said worm-wheel, a
blower for supplying air to said furnace, driv-

20

1ng means connecting the shaft of the blower

with the worm-shaft, a steam-engine for driv-
ing sald blower, a valve for antomatically con-
trolling the supply of steam to said engine, the
quantity of steam supplied to the engine be-
ing caused to vary inversely as the boiler-

pressure, and means for adjusting the length

of said crank-arm, whereby the rate of revo-
lution of sald rotary valve is controlled.

In witness whereof I hereunto subseribe my 30

name this 22d day of April, A. D. 1903.
ALBERT A. RAMSDELL.

Witnesses: |
Lyyy A. WriLLIAMS,
FreD A. DALEY.
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