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2o all whom it wmay concern.

Be it known that T, 7T Rop P FrerEe, o eltizen of
the United Stuies, vesidin g at Columbus, in the county
of Franklin and State of Ohito; have invented certain
new and useful Imurevements in T# wrnace-Feeding Te-
vices, of which the foilowing is a specification, |

My invention relates o 4 turnace feeding device,

Sk

- S T R P Y . I N .
and has for its object the provision of improved mean

4

for continuonsly maimiaining a suoply of fuel at the
nouth of the furnaee aad for intexmittently discharging

: - cw o, 0w :‘ o y -E £ 31 1w o ey gl - :
any desired ameunt of said fual into-sard furnace.

A further object of the INVenion 13 the provision of

b

wwrmeans for supplying coal to g furnace in such
ai the mouth of the turnace, said means comyprising
an unobsiructed chute leading into the mouth of the

furnace, the fuel which fills s
{4 .'
!

[ ] ) B

MG chute feeming an
e furnace,

ention is the provision of
for continuously maintaining a supply
of fuel at the nouths of o piurality of furnaces snd for
alternaiely adnutiing fuid undey pressure to said fnp-

R
seal Lo preserve the draft of t
A further object of the iny

ILiproved nesns

NRCes, i such manner us (o disiribute a-portion of said
iuel over the grates, |

A further object of the invention i the provigion of
an 1mproved blast for discharging fuel into g furnace,

together with yneans for reguiating both the. force aad

Guration of said blast, said means permitting the regy-
Iation of the force of the blast ind ependent of the dura-
tion therco!l and also permitting the vegulation of the
duration of the blug idependent of the foree of said
blast, : o | :

A further object of the invention is the pbrovision of
a Iarnace haviog improved cosnl
which may be adjusted to any desired an zie to therebhy

-direct the coal at a corresponding angle.

A 1arther object of the invention is the provision of
an mmproved blast for scailering fuel over the grates of
2 furnace, together with means Ior mixing g certain

antount of-air and steam wiih the products of combuos-

tion when said blast takes place. L

FFurther obiects and advantages of the invention will
be set forth in the detailed desceription which now
tollows. - o

In the accompanying drawings: Figure 1 is a front
elevation of 2 portion of a furnace h AVIng my invention
applied thereto; Fig. 2 is a vertical section upon line
z x of Fig. 1 Fig. 3 is a detail sectional view of a blast
C(:ntralling valve hereinafter deseribed: Fig. 4 is o de-
tail view of a worm wheel and trip inger hereinafter
described; Fig, 5 is a horizontal seetion apon line y y
of Fig. 2; Fig. 6 is a detail plan view of g regulating door
nereinafter described: Fig. 7 illustrates o furpace feed-
ing device embodying the printiples of my invention,

secured to the plate which closes the mouth of one of

the Iurpaces of o Scoteh marins voller, said fwmnace

-y
P

1
mediier as to continuously maintain g supply of fuel |
L] 1

recelving meang,

i
|

b4

i

e Bl k.

d

feeding devices lying entirelv upon the exterior of the
vertical section of the parts illus-

1
Ty

Trnace, and g, 8 iy g,
trated in Fig, 7. | | |

Like nume designate corresponding parts in all
6f the figures of the drawings. | |

Sederring to the drawings the numersl 5 designates
the fire box of 2 furnace, and 8 designates the grates
1he opening 7 which forms the mouth of the
fnrnace is adapted o be closed by a door 8. This door
s hinged to the usual door irame ¢ Ly hingés 10 and ig
provided with the usual latch 11 and handle 12. A
hopper 13 is continued downwardly to form a chuto 14,
s2ld chute and hepper being secured to ilye face of the
furnace by braces 15. A «lide 16 which is slidably dis-
vosed in the chute serves to close said chule and forms
either a damper or a fuel
sired.  Aninclined vortion 17 of the chute is carried by
she door and swings outwardly with said door when the
latter is opencd. A fuel recerving piate or table 18 is
prvoled at 19 iy the mouth of the furnace and has its
surlace inclined slightly upward as is clearly illys-
trated in Fig. 2. A cownwardly inclined portion 20 of
this table rests upon thie bottom of the mouth of the fur-
nace and bas a series of periorations 21 formed therein.
The space beneath this plate 18 is in communi cation
with the ash pit 22 thro uglt an vpening 23. , A screw 24,
the head of which is journaled in the

"WH ! |
AR

door frame 9 ig
threaded into o sliding wedge 25 and s adapted Lo un-
part bodily movement to said wedge when turned.
The upper face of the wedge contacts with the under
face of the piate 18, It will he read Hy understood that
by moving the wedge
the angle of the plate 18 may be readily adjusted. A
nozzie 26 is located in the tnonlh of the furmace dh*u(tﬁl}f
beneath the mouth of the chuteand is provided with a
plurality of jet openings 27 which are directed in sych
manner as 1o throw fuct to all parts of the re hox as will
be hereinafter describod.
fluid to these jet openings, there being one of these
valves for cach jof opening, so that ihe tlow of fluid
through each jet opening may be regulated independ-

ently of the flow of fluid through the other jet, openings.
It isa well known fact that steam bollers possess indi- )
100

vidual characteristics, in other words, one hoiler will
burn fuel faster at one side of the grate th-n at the other,
while in another boiler the reverse may be the cage.

By adjusting the valves 28. to give the proper blast

through the jet opemings 27, the peculiaritios of cach

boiler may be accommmodated.

T_he amount of fuel thrown into the furnace 'will be.

determined by the strength of the blast, the duration of
the blast and the amount of fuel upon the fuel recetving

plate 18, A plate 29 having slots 30 formed therein is

slidably mounied at the mouth of the chute.
which pass through the siots 30 and are
wall of the chute, serve to retain

Boelts 31
screwed into the
Lliis plute in position.

T

retarding device as mg y bede-

through the medium of the sCrew,

60

70

80

30

-~ Valves 28 control the flow of -
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Pivotally mounted in bearings 32 is a bell crank lever
23 one arm of which carries a pin 34 and the other atm

of which is slotted for the reception of a pin 35 which.

passes through ears 36 carried by the plate 29, The pin
5 34 is adapted to engage TeCesIes Or OPENINgs 40 formed
in the wall of the portion 17 of the chute. This koll
crank lever provides means controllable from the ex-
torior of the furnace for adjusting the degree to which
the lower edge of the plate 28 projects below the upper
wall of the chute and consequently determines the sizoe
of the pile of coal which lies upon the plate 18 and
tront of the nozzle. Fluid under pressure and prefer-
ably steam, though ar may be employed if desived, s
supplied to the nozzle 26 through a pipe 37.  An ordi-
nary globe valve3s controls the foree of the blast through
this pipe. For controlling the time and duration of the

LO

19

blast, I have provided the motor and valves shuwn at

the leit of Fig. 1. Fixed upon the shait of the motor 39
which may be of any desired type, are wWorms 4] which
mesh with and impart motion o worm gear wheels 42.
Secured to the:faces of these worm goar wheels are
sleeves 43 having angular openings 44 formed there-
through. Slidably disposed in these angular openings

20

are trip fingers 45 having their lower ends beveled as at
46. These trip fingers ar¢ internally threaded as at 47

for the reception of screws 48. Secured to the upper
ends of these screws by ping 49 are disks 5 having open-
“ings 51 formed therein for the reception of a suitable
tool. Lugs 52 which are caried by the WOTI Qear

together with the screws and sleeves 43 hold said disks
in place. | |

It will readily be anderstood that when rofation 15
imparted: to the disks 50 by a tool inserted in the
openings 21, the action of the screw 48 will move
the finger 45 in the sleeve 45 1o cnable any desired ad-
justment of said finger to be sceured, as will herein-
atter be described. The beveled, ends of the trip
fingers 45 are adapted to contact with the beveled up-
per ends 53 of the longer arms 54 of bell crank levess
55. These belt crank levers are .pivoted- as at 86
and have their short arms 57 secured to the upper
onds of & valve stem 58, the movemnent of which con-
irols the flow of fAuid through the valve casing oY
as will be presently set forth.  Two of these controlling

440

49

valves have been indicated at the left of Fig. 1, one.

of the valves controlling the flow of fluid to the turnace
therein indicated, and the other of said valves comn-
trolling the flow of fluid through a pipe 60 and olobe
valve 61 to & companion furnace, indicated. A main
steam supply pipe 62 communicates with a branch 63
leading to the controlling valve casings.  Since both
of these fluid controlling valves are alike in construc-

50

tion and operation, it is necessary 1o describe but one

of them. A detail sectional view of this valve has been
Mustrated in Fig. 3 and by referring to said figure, it
will be seen that the valve casing is provided with a
chamber 64 which communicates with 2 sgmewhat
emaller chamber 5. The branch 63 of the steam
supply pipe 18 threaded into the casing at 66 -and
“admits steam 10 the chamber 64. Mounted for re-
ciprocatory movement in this chamberisa valve which
comprises a stem 67, a piston 63 carried by the upper
end of said stem. and {ithing snugly within the cham er
05 64, and 4 sons, it smadler piston 69 which is car-

60

wheels 42 overlie the upper portions ol the disks 50 and

| ment of the main valve brings the piston 69 beiowa,

.J .

9,181

within he chamber 68. The pipe 37 1s threaded
‘nto the valve casing at 70, Steamn passes from the
pipe 63 to the chamber 04 through a port 71. A
comparatively minute exhaust port 72 leads {rom the
upper portion of the chamber 64 to the exterior of
the valve casing. Mounted upon the lower end of
e valve stem 58 is a valve 78 which is normally held
upon its scal by @ spring 74. This valve stem passes
through a suitable stufling box 75 which is of the
asual and well kpown construction and regulres
no further deseription.  Steam passes 10 A chamber
<6 in which the valve 73 is located, through o by-pass
77. Openings. 78 formed through the door 3 per-
mit the passage of suitable i plements, such as 2
<lash bar or fire hook through suid door without open-
ing the same. | |

any desired manner, resis in a pile upon the table
18 in front of the nozzles. The size of this pile may
he determined by regulating the position of the plate
18 as has heen hereinbefore described. The motot 39

(o the worny gear wheeis 42, which rotate and earry

entds 46 of these trip fingers contact with the heveled
ends 83 of the
evers are rocked upon their pivots 56 1o fift the valve
ctoms 58.  This results in lifting the valves 73 from
their seats.  Since the area of the underside ol the
piston 68 cxceeds the area of the upper lace of, the
pigton 69, it Tollows that the pressure i the cham-
bor 64 will when the valve
main
which tune
64 and the pipe 37 is closed by the piston 69,
She valve 73 is Lfted from s seat, against the tension
of the spring 74 1 thie course of the rolation of the
worln gear wheel £ steam Hows through the by-
pass 77 and chamber 76 50 the upper portion of the
chamber 64, The pressure upomn, the upper suriace
the piston 68 combined with the pressure Upon

communication  between the cehamber

of
the upper _‘
come the pressure upon thd underside of the pston
68 and causes the main valve to move downward
with a very guick mevement. This downware move-

port -9 and establishes communication. hetween the
chamber 64 and thé pipe 37 | |
Tt will readily be nnderstood that the duration of
‘e blast may be determined by the adjustment of
the tripping linger 4. 1t this finger be adjusted to
such position that only the extreme- point thercot
contacts with the beveled ends of the 'bell erank
tovers 55, the blast will be Ok
tion, while if this finger be adjusted to such position
that practically the whole at ihe beveled surface of
the lower end thereof contacts with the beveled upper
| ond of the bell crank lever 55, the blast will be of
considerable duration, for the gear wheels 42 revolve
ot a comparatively slow rate of speed. The (uid
controlling valves heretn

at the nozzles

received  instantancously It . will

ried upon the lower end of the stem and fits snugly

The operation of the dovice is as follows: Fuel-
heing fed into the chute 14 through the hopper 13 I

having been set in motion, movement is imparted

73 iy seated, hold the
valve in the position iHustrateel in Ihg. 3, at

suriuce of the piston 6913 stifficiont to vver

»*

hut o few seconds dura-

get forth, are constructed
o open so quickly, that the full force of the blast is

70

75

&0

90

the trip fingers 45 hodily aronnd. When the beveled

bell erank Tevers 00, i bell erank

-
7t

1(}'0
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~would siart the cral
the rear portion of the

o1 contact
thio spring 74 acts to foree
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readily be undesstood that
slowly and the blast resched the plle of coal gradu-
ally, while the comparatively weak flow of fuid
moving, i would not carry it to
furnace, but said coal would
bank up at the forward portion of said furnace. The
quick opening of the valves herein set forth is a very
important element in the suceesstnl operation of a de-
vice of thig character.
be seen that tie trip
manner a3 to alternate the blasts at the furnaces. If
these blasts oceurred simultaneously, the force of the
bBlast would be divided between the furnaces. Dy
aiternating the blasfs the full iorce theveof is received
at each furmnace. When the trip finger 45 moves out
with the bell erank lever 56 (see Fig. 3)
the valve 73 upon its seat,
This cloges communication between the ciiamber 7§
and the unper poriion of the cinamber 84, The minute

scharge opening 72 permits the escape of steam
in the upper portion of the casing 64 ai this time.
pregsure baving been. removed from the upper
| the piston 68 the prezsura upon the under-
side of said piston, acts-to retuin the main valve to the
position indicated in Hig. 3to thereby cut off ihe blast.
2t has been found that when the openings 21 are
20t provided in the portion 20 of the coal recelving
plate, & partizl vacuum is formed about said piate,
which fends i destroy the direct netion of the blast
it chrowing the coal ints the

L
e
o
T

furnace. The provision
Iihe openings 21 and 93 correcis this evil and permits
& airect undiveried action of the blast. An opening
o rear

ot forined through ths door womediately in ihe
61 & lne with the jeis thereof, per-

0i the nozzles and
rie be drawn info the mouth of the furnace
> biasi grours, ¢ 1Y, steam. and vroducty of
: elng mived i
Lt il of coursé bhe understood that more than two
ne fzd Ly the devices herein showa
1 deseribed, for i% requires but the proper timing
i ' Fthie blasr controlling valves 1o feed
oral furnaces foﬁr;‘ti*ﬁ?l}“ a8 though only one fiip-
dace were being fed,  The position assumed by ihie
COul been Mlustrated in dotted lines in Fig, 2
from which it will he 2een that the conl contained in
e chute, forms an sliective aly seal {0 preserve the
of the When it s desived 1o open the
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i these valves opened

By referring to Fig. 1, it will
fingers 45 are arranged in such-

1

deviee ig

& phurality of {ur- |
0c Ted, it provides means for controliing -

WLoTRe blast may be varied without wiiccting tho

Jr

| in 2 manner calculated io insure the best results.
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=
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il TR S

-snould the biast aeviees

through the ehute,

18 2 well known fact thai moeans lor preventing the
emission of an excessive amount of smoke from stacks
located in citics have been long sought. The even
aiternate {iring of the hoilers produced by thig deviee,
will in a large measure prevent such exeessive amot ot
of smoke, for at no time is g large quantity of green
tuel thrown upon the fire,

The two doors indicated 'in Fi g. 1, may lead to sepa-

rate furnaces; or they may lead to the same furnace or
fire box and it is anticipated that this latier condition
will usually exist. When the blast devices herein
shown and deseribed are located upon opposite sidoes

of 2 fire bUK 11, will be seen that one-half ot the five will
I _ _ _

always be in an incandescent state; in other words,

while fresh fuel is being fed to one portion of the fire
& 1 _ =~

box, the coal which hasg previousty been fed to the
posite side thereof, has an Opportunity
burn. | .

The furnace iceding device hercin
scribed possesses a further

op-
10 cateh and

shown and de-
advantage in the fact ihat

the furnace may he o pened in the usual manner to per-

mit the furnaces to be fired by hand, thereby obviating -

the delays oceasioned hy the breakage of parts in
stokers which completely close the front of the furnaces.
(6 is to be understood that in the accompanying
claims, the term “phuality of furngeos’ may mean

separateiurnacesorthey may mean turnaces fed thiough

separate doors and which are in coramunication with

each other. o |
A furnace feeding dovice cmbodying the principles

of the invention is itlustrated in Figs. 7 and 8, secured.

upon the plate $0 which closes the mouth of one of the
turnaces 91 of an ordinary Scoteh marine botler. The
door 82 of this furnace carpi Cs an unobstructed chute 92
which receives fuel fromg o stationary chute 94 which
Is secured to the plate 90 by hrackets 95, A slide 96
SCIVCS tite same purpose in this formy of the device that
the slide 16 serves in the form illustrased in Fig. 2, The
door 52 is hinged as at §7 to tho plate 90 and is provided
with the usnal lateh 98. The chute 93 15 provided
with a2 bottom 69 which receives the coal whick passes
AT opening 100 permits  fluid
under pressuve from jets formed in a nozzle 101 to dis-
charge the fuel tiliﬂ'tlgli sald opening
nace.  When it Is desived Lo
tnls furnace leeding device, Upon the exterior of the
furnace in the manne shown in Figs, 7 and 3, the nog-

and into the fup-

zle 101 swings with the door when sald door is opened.

Yo accommodate (his SWINgng movement of Lo NO%-~
7108, & hiﬁg@ 1011 1092 is formed in (ho pipe 105 which
conquets finid under pressure to
W 14 will be seen Lot the

e L P " L E T . 1 A Ny
i .Y Gand O, reunders i

the fets of the nosgle
SEFRCLUre provided 11
possihle by merely substiiut.
ing the door shownr tierein tor the ordinary door of the
iurgace and by securing the ' |
apply this device without aitering 1he
Glher manner.  ‘The ;-';1'..1'1{1_0111,1_1*{3

siple that it may be placed 1 position in 2 fuw Hous,
renderive i possible {o entircely GO o véuwsed wigh
these i'um:-meTfﬂﬁdiug devices between e tire of the

brackets 95 iy DS
boder in any
therein aot lorth is g0

arrival of seid vessel iy POrt and its departure there.
Iy AV

SO a8 18 4 watter of im poritance where the logs of

8 121p means the loss of g large smount of money,

&b

Tt

fail for any reason, the door of

mount ail of the pafgiof

Lion, to

90

100

110
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Txpensive and complicated mechanism for feeding

fuel to the mouth of the furnace, has been avoided in
]1@ present device;gravity alone has been relied upon
to carry the fuel in front of the nozzles. 1t will be seen
that most of the mechanism that is to be applied fo the
boiler proper, is cartied by the door. By virtue of this
construction the device may be readily applied to
boilers already in use, by merely substituting this door
for the old doors of the furnaces. This is'a matier ol
importance where the dismantling ol a botler may
mean the closing of o large mmf‘wmntg plant for
week or more. |

While the elements herein shown and described are
well adapted to serve the purposes for which they ave
intended, it is to be understood that.the invention is
not limited to the precise construction set forth, but
includes within ite purview such changes as may be
made within the scope of the appended ciaims.

[

Whai T claim, is: |

1. The combination with a furn ace, of a fuel rveceiving
means, 1 blasy device adapted to distribute the fuel from
snid fuel recelving means, means for admitting a blast
fluid to said blast device, and means for adjusting both the
force and duration of sald biast. - '

9 he ecombination with a furnsce, of a fuel receiving
means, a plast deviee adapted to disivibute fuel irom SPERTE
fuel receiving means, means for supplying a blast fiuld to
suid blast deviee, and m=ans for controiiing both ihe

duration and force of said blast, the Torce of said blast

Leing controllable independen [lv of the duration thereotl
3 The combination with a furnace, of a fuel recelving
means, a blast device adapted to distribute fuel from said
fuel recelving menns, means for suppiying 2 blast fiuid to
said blast device, means for controliing boih the force and
duration of said blast, the duration of said blast being con-
trollable independently of the force thereol.
| 4. The combination with a furnace, of a blast device,. a
valve. for controlling the plast to said blast device, a vota-
tive member, & trip memper earried by said rotative men-
bor, and- means for adjusiing said trip member.

.l._.l':h-l
3. The combination with a Turnace, m a blasi. aeviee,

T 3

Lt A

~trip members earried hy sald rotative members

a valve for controlling the blast to said blast device, a ro-

tative device, and a trip member carried by said rotative
deviee and adapted to actuate the valve, said valve com-
prising means for ‘causing the valve proper to move sud-
denly when the trip member acts. |

4. The combination with a plurality of furnaces, of
blast devices located in said farnaces, valves

tative members acmated by said motor, and 2 plurality of
and adapted
10 djfer;z ately actuale the valves.

T. Phe mmbmqtmn with a plurality of furnaces. of blast

devices, vaives contrelling the blast to said hlast devices,

g motor, a plurality of rotative members actuated by sald

motor, and o plurality of trip members carried by said ro-
tative members and adapted 1o alterimtely dctuace the

valves,
S. The combination wlt}] a furnace, of fml recewmg
means located in said furnace, a plurality of blast jei*-«

aﬂ:;ipted to distribute fuel from said fuel 1*&&01?11’1“ means,
means for conducting fluid to said jets, means for admit-
ting the full force of said fluid to said jets instantaneously,
means for controliing the foree of the finid througn said

means, and means for ﬂﬂntmllmg the flow of flnid. to. eavn'

of the jets independently of ihe rest of satd jets.
9. The combination with a furnace,
obstructed chute leading to said furnace, and fuel receiving

means located in said furnace, meang for adjusting the

angle of said fuel receiving means, a blast device adapted
to distribute fuel from said fuel receiving means, and auto-
matic means for admitting the full force of the biast (o
said bhsi device Instantaneously.

16, The eamhmdtlon with a furnace, of & bla 31 deweﬁ
controlling the blast 1o sald blast device,

and means Ior
said means comprising a casing, a stem mounted in said
casing, a rotative member, trip mechanism hetween said

rotative member and said stem for intermittently actuat-
ing suld stem, and memhers

actuated by said %ttm whu,,h
control the flow of the blast through siid Cas mfr

in tesﬂmonv whereot I affix my sigbnature in presence ot

two ﬁ"lt F'-.-Eb
LHARQLD P. TIDPPEIL
Witnesses
FRANK . CAMPBELIL,

A, 1, PIavies.

controliing L.
the blast to said blast devices, a motor, a nlurality of ro-

of a normally un-
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