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To all whom it say concern,:

Be it known that T, Harorn . Tyeemyy, o citigen of
the United States, residing at Columbus, in the county
of Franklin and Sute of Okie, have invented certain
new and useful Tmprevements in Fumagce—Fm;ding'De-
vices, of which the foll i

My invention rel
and has for its objer
for continuonsl ¥ o

18 & specification.
xes 1o o dutnace feeding device
: mproved mean
; opiy of fuel ai th
mouth of the furnace and for termittently dischargin
ary desired amount of s o-said furnace,
A further object of the iny is the provision of
for supplying conl to 5 furnace in such
Aner as to continuously maintain a supply of fuel
at the mouth of the fu id means comyrising
an unobstructed chute le

w
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seal to preserve the dwaft of the Twrnace,

A durther object of the inyention is the provision of
iiproved means for continuously maintaining a supply
of fuel at the wmouths of o plurality of furnaces und for
wnafely admitiing fuid andey pressure to said fup-
ueh manner as to disiribute o portion of said

the invention is the provigion of
an improved blast for discha s fuel into o furnace,
together with means for regutating both the. force and
duration of said blast) said weans permitting the regu-
Iation of the force of the blast independent of the dura-
ton thereof and also permitting the vegulation of the
duration of the blast independent of the force of said
blast. . .o .

A further object of the invention is the provision of
farnace having improved coal recelving meang,
which may be adjusted to any desirved angle to therchy

_direct the coal at o corresponding angle.,

A further object of the invention is the provision of
an improved blast for scattering fuel over the grates of
o furnace, together with means for mixing a certain
amournt of air and steam with the products
tion when said blast takes place.

TFurther objects and advantages of the invention will
be set forth in the detailed description: which now
follows. :

In the accompanying drawings: Figure 1 is s front
elevation of a portion of a furnace having my invention
applied thereto; Wig. 2 is o vertical section upon line
zxof Fig. 1; Tig. 3 is a detail sectional view of a blast
controlli'ng valve hercinafter described; Fig. 4is o de-
tail view of a worm wheel and trip {inger hereinafter
described; Fig, 5 is a horizontal seetion apon line Yy
of ¥ig. 2; Fig. 6 is o detail plan view of 4 regulating door
hereinafter described; Fig. 7 illustrates 2 furpace feed-
ing device embodying the printiples of my invention,
secured to the plate which closes the mouth of one of
the furnaces of a Scotel marine boiler, said firnace

of combus-

OOT T

[VAVE 5]

rurnace, and g, 8 is g ve
trated in Fig, 7.

Like numerals designate corresponding
iguses of the drawings.
ting to the drmwings the numera] 5 designates
the dre box of o furnace, and 6 designates the grates
The opening 7 which forms the mouth of the
¢ is adapted to be closed by a door 8. This door
is hinged to the usual door frame ¢ by hingés 10 and is

feeding devices lying entirel Y upon the exterior of the
i ical section of the parts illyg-

parts in all

provided with the usual lateh 13 and handle 12. A
i

hopper 13 is continued downwardly to form a chufo 14,
d chute and happer being secured to the face of the
Turnace by braces 15, A slide 16 which is slidably dis-
posed in the chute serves 1o close said chute and forms
either a damper or a fuel retarding device as inay be de-
sived.  Aninclined portion 17 of the chuteis carried by
the door and swings outwardly with said door when the
latter is opened. A fuel receiving plate or table 18 is
pivoted at 19 in the mouth of the furnace and has its
surface inclined slightly upwoard as is clearly illyg-
frated in Fig. 2, A cownwardly inclined portion 20 of
this table rests upon the bottom of tire mouth of the fur-
nace and bas a series of perforations 21 formed theroin,
The space beneath this plate 18 is in communication
with the ash pit 22 through an vpening 23. | A screw 24,
the head of which is journaled in the door {rame § is
threaded into a sliding wedge 25 and js adapted to im-
part bodily moevement to said wedge when Lurned.
The upper face of the wedge.contacts with the under
ace of the plate 18, It will be readily understood thag
by moving the wedge through themedium of the screw,
the angle of the plate 18 may be readily adjusted. A
nozzle 26 islocated in the month of the furnace (Hru('tly
beneath the mouth of the chuteand is provided with g
plurality of jet openings 27 which are dirccted ip such
manner as to throw fuel to all Darts of the fire hox as will
be hereinafter deseribed.  Valves 28 control the How of
fluid to these jet openings, there being one of these
valves for cach jot opening, so that ihe flow of fluid
through each jet epening may be regulated independ-
ently of the flow of fluid through the other jet openings.
1t is a well known fact that'steam boilers possess indi-
vidual characteriétics, in other words, one boiler will
buin fuel faster at one side of the grate th-n at the other,
while in another boiler the reverse may be the case.
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By adjusting the valves 28 to give the proper blast’

through the jet openings 27, the peculiarities of cach
boiler may be accommodated.

The 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 receiving
plate 18. A plate 29 having slots 36 formed thercin is
stidably mounied at the mouth of the caute.  Doelts 31
which pass through the siors 30 and arescrewed indo the

1 wall-of the chute, serve to retain this plute in position,
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Pivotally mounted in bearings 32 is a bell crank lever |

3, one arm of which carries a pin 34 and the other arm
of which is slotted for the reception of a pin 35 which
passes through cars 36 carried by the plate 29.  The pin
54 is adapted to engage recesses Or openings 40 formed
in the wall of the portion 17 of the chute. This boll
crank lever provides means controllable from the ex-
terior 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's
of the pile of coal which lies upon the plate 18 and in
tront of the nozzle. Fiuid under pressure and prefer-
ably stcam, though air may he employed if desived, is
supplied to the nozzle 26 through a pipe 37.  An ordi-
nary globe valve 38 controlsthe force of the blast through
this pipe. For controlling the time and duration of the
blast, I have provided the motor and valves shuwn at
the 10f1;( of Fig. 1. Fixed upon the shaft of the motor 39
which may be of any desired type, are worms 41 which
mesh with and impart motion to worin gear wheels 42.
Secured to the faces of these worm gear wheels are
sleeves 43 having angular openings 44 formed there-
through. Slidably disposed in these angular openings
are trip fingers 45 having their lower ends beveled asat
46. These trip fingers arc internally threaded as at 47
for the reception of screws 48. Secured to the upper
ends of these screws by pins 49 ave disks 50 having open-
ings 51 formed therein for the reception of a suitable
tool. Lugs 52 which are carvicd by the worm gear
wheels 42 overlie the upper portions of the disks 50 and
together with the screws and slecves 43 hold said disks
in place. -

1t will readily be understood that when rotation is
imparted: to the disks 50 by a tool fingerted in the
openings 51, the action of the screw 48 will move
the finger 45 in the sleeve 43 to enable any desired ad-
justment of said finger to be secured, as will herein-
after be deseribed. 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 hell crank levers
35. These belt crank levers are pivoted as at &6
and have their short arms 57 secured to the upper
ends of & valve stem B8, the movement of which con-
trols the flow of fluid through the valve casing 89
as will be presently set forth.  Two of these controlling
valves have ‘been indicated at the left of Fig. 1, cne
of the valves controlling the flow of finid to the furnace
therein indicated, and the other of said valves con-
trolling the flow of fluid through a pipe 60 and globe
valve 61 to 2 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-
tion and operation, it is necessary to describe but one
of them. A detail sectional view of this valve has been
illustrated 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 & somewhat
smaller chamber 5. The branch 63 of the steam
supply pipe is thrcaded into the casing at 66-and
admits steam to the chamber 64. Mounted for re-
ciprocatory movement in this chamber is a valve which
comprises & stomn 67, a piston 68 carvied by the upper
end of saldstem. and fitting snugly within the cham ber
Nyt smaller piston 69 which is car-

64, and @ sous,

ried upon the lower end of the stem and fits snugly
within he chamber 65. The pipe 37 is threaded
into 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 poition of the chamber 64 to the exterior of
the valve casing. Mounted upon the lower end of
the valve stem 58 is a valve 78 which is normally held
upon its scat by a spring 74 This valve stem passes
through a suitable stufling box 75 which is of the
usual and well known construction and requires
no further degeription.  Steam passes 10 2 chamber
76 in which the valve 73 is Toeated, through a hy-pass
77. Openings. 78 formed through the door 8 per-
mit the passage of suitable implements, such as a
slash bar or fire hook throngh said door witheut open-
ing the same. :

The operation of the dovice 1s as follows:
being fed into the chute 14 through the hopper 13 in
any desired manner, rests in a pile upon the fable
18"in Tront of the nozzles. The size of this pile may
determined by regulating the position of the plate
The motor 39

he
18as has been hereinbefore deseribed.

having been set in motion, movenent is imparted

o the wornr gear wheels 42, which rotate and eary
the trip lingers 45 bodily aronnd. When the beveled
ends 46 of these trip fingers contact with the beveled
ends 53 of the bell erank Tevers 55. waid bell erank
levers are rocked upon their pivots 56 to 1ift the valve
stems 58, This results in lifting the valves 73 from
their scats. Since the area of the undeside of the
piston 68 exceeds the area of the upper face of. the
piston 69, it follows that the pressure in (he cham-
ber 64 will when the valve 73 is seated, hold the

main valve in the position illustraleel in Fig. 3, at

which time connnunicatien between ‘the chamber
64 and the pipe 37 is closed by the piston 69, When
the valve 73 is lifted from its seal. against the tension
of the spring 74 in the course of the rotation of the
worm gear wheel 42, steam fows through the by-
pass 77 and chamber 76 io the upper portion of the
chamber 64, The pressure upon, the upper surface
of the piston 68 combined with the pressure upon
the upper suriace of the piston 69 is sufficient to vver
come the pressure upon thd underside of ti:c"'{.»@!nn
6% and ecauses the main valve to move downvard
with a very quick movement. This downward move-
ment of the main valve brings the piston 69 beiowa

port 79 and establishes communication detwoea the

chamber 64 and the pipe 37.. ]
Tt will readily be understood that the duration of
the blast may be determined by the adjusiment of
the tripping finger 45. 1f this finger be adjusted to
such position that only the extreme- point thereof
contacts with the beveled ends of the bell erank
lovers 55, the blast will be of but a few seconds dura-
tion, while if this finger be adjusted to such position
that practically the whole -of the beveled surface of
the lower end thereof contacts with the beveled upper
end of the bell crank lever 55, the blast will be of
considerable duration, for the gear wheels 42 revolve
at a comparatively slow rate of speed. The {inid
controlling valves herein set forth, are constructed
1o open so quickly, {hat the full force of the blast is

received instintancously at the nozzles. It . will
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readily be undesstood that if these valves opened
slowly and the blast reached the pile of coal gradu-
ally, while the comparatively weak flow of fuid
would siart the ceal moving, it would not carry it to
the rear portion of the furnace, but said coal would
bauk up at the forward vortion of said furnace. The
- quick opening of the valves herein set forth is a very
important element in the successful operation of a de-
vice of this character. By referring to PFig. 1, it will
be seen that the trip fingers 45 are amanged in such
manner a3 to alternate the biasts at the furpaces. If
these blasts oceurred simultaneously, the force of the
blast would be divided between the furnaces. By
alternaiing the blasts the full jorce theveof is received
at each furnace. When the trip finger 45 moves out
of contact with the bell erank lever 55 (see Fig. 3)
the spring 74 acts to force the valve 73 upon its seat.
This closes communication between the chamber 78
and the upper porlion of the chamber84.  The minute
discharge opening permits. the escape of steam
> upper portion of the casing 64 at this time.
pregsure having been.removed from the upper
the piston 63 the pregsure upon the wnder-
de of said piston, actsto return the main valve to the

i ind Fig. 3to thereby cut off the blast. ¢
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licated
it has been found that when the openings 21 are
=0t provided in the portion 20 of the coal recelving
plate, & partial vacuum is formed about said piate,
which tends i destroy the direct netion of he blast
in chrowing the coal ints the furnace. The provision
of the openings 21 and 23 corrects this evil and permits
direct undiveried action of the blast.

80 formed tlirough the door iramediately
of the nozzles und g¢n o 1
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S An opening
in the rear
e with the jeis thereof, per-
16 the mouth of the furnace

air, sveam and products of

n
undersiood that mors than {wo
ty the devices herein shown
quires but the proper timing
coutrolling valves to feed
effc-:tively a8 though only one fp-

&
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re being fed, The position assumed by ilie
been Mustrated in dotted lines in Fig. 2,

contained in
atr seal to preserve the
When it is desived to open the’
Ay reason, the slide 16 is shoved in

rich i will be seen that the coal
¢ chute, forms an sffective

s
the

ol

to close e coal s then permitted 10

T portion of the chute, aftér which

work owd

f = . .
a2 used in

conneetion with

V. ers wiore

ed, it provides means or controllin

0 one fwmgc wdependently of ih
the It will alse be geen

g be varied without |

thereof and that the duration

may be varied without wliecting th
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“snould the blast devices

zles, a hinge joini 102

& plurality of {ur- | i

[ £

3

iz 2 manner caleulated to insure the best results. It
is a well known fact thai means for preventing the
emission of an excessive amount of smoke from stacks
loeated in citics have been long sought. " The even
alternate fiving of the boilers produced by this deviee,
will in a large measure prevent such excessive amouyt
of smoke, for at no time is large quantity of grecn
tuel thrown upon the fire,

Thetwo doors indicated in Fig. 1, may lead to sepa-

rate furnaces; or they may lead to the same furnace or
fire box and it is anticipated that this Jatter condition
will usnally exist.. When the blast devices hercin
shown and deseribed are located upon opposite sides
of 2 fire box, it will be seen that one-half of the five will
always be in an incandescent
while fresh fuel is being fed to one portion of the fire
box, the coal which has previousty heen fed to the op-
posite side thereof, has an opportunity to catch and
burn. ) ’

The furnace feeding
scribed possesses

device hercin shown and de-
a further advantage in the fact that
fail for any reason, the door of
the furnace may be o pened in the usual manner to per-
mit the furnaces to be
the delays oceasioned by the breakage of parts in
stokers which completely close the front of the furnaces.

It is to be understood that in the accompanying
claims, the term plurality of furnaces” may mean
separate {urnacesor they may mean furnaces fod through
separate doors and which are in coramunication with

‘each other.

A furnace feeding device embodying the principles
of the invention is illustrated in Figs. 7 and 8, secured
upon the plate 0 which closes the mouth of one of the
furnaces 91 of an ordinary Scotch marine boiler. The
door 92 of this furnace eai ¢s an unobstructed chute 92
which receives fuel from g stationary chute 94 which
is secured to the plate 90 by hrackets 95, A slide 96
Serves the same purpose in this form of the device that
theslide 16 serves in the form illustrated in Fig. 2. The
door 82 is hinged as at §7 1o the plate 90 and is provided
with the usual latch 98. The chute 93 is provided
with a bottom 99 which receives the coal which passes
through the chute. -An opening 100 permits flyid
under pressuve from jets formad in 2 nozzle 101 to dis-
charge the fuel th'mugh sald opening and into ilie
nace. When it is desived to
this furnaee feeding device,

fur-
mount all of the parts of
upon the exterior of the
furnace in the naanner shown in Figs. 7 and 8, the noz-
2le 101 swings with the door when
To accommadat

swinging movement of the nog-
isformed in the pipe 108 which
duets fluid under pressure to ghe jets of the nougle

Bowi that the SEFLCLUPe provicod

¢ this

i be se

in
substitut-
the ordina ry door of the

-1 and’8, renders it nowiblo by merely
3 ) 3 3

e door shown thieret

furgace and by s curlng the heackets 85 iy position, f

g the boiler in any
Ueture thernin sof forth is go
that it may be placed in position in a few }‘iour‘s,
g it possible io (emir}}]y CqUip 5 veéwor with
furnace Teeding d i

arrival of said

apply this device without alfe
sther manner, j

Th

lees pelween the time of the
in port and its departure there-
om. * This s 4 watter of importance where the logs of

trip moans the loss of g large amount of money.

vessel

state; in other words,

fired by hand, thereby obviating -

said door is opened
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Fxpensive and complicated mechanism for feeding
fuel to the mouth of the furnace, has heen avoided in
the present device;igravity alons has been relied upon
to carry the fuel in front of the nozgles. 1t will be seen
that most of the mechanism that is to be applied fo the
boiler proper, is carried by the door. By virtue of this
construction the device may be readily applied to
boilers already in use, by inerely substituting this door
for the old duors of the furnaces. This is'a matier of
impoftance where the di‘ nanfling of a boiler maj
mean the closing of a large mapufacturing plant for
week or more.

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

ade within the scope of the appmdcd claims.
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What I claim, is:

1. The combination with a furnace, of a fuel receiving
means, a blast device adapted to distribute the fuel from
said fuel receiving means, means for admifting a Dblast
fluid to said blast device, and means for adjusting both the
force and duration of said blast. '

2. The eombination with a furnace,
means, a blast device adanted to di
fuel receiving means, means for supplying a hlast fiuid to
suid blast device, and means for controliing boih ihe
duration aand force of said blast, the Torce of said blast’
being controllnbie independently of the duration thereof.

3. The combination with a furnace, of a fuel receiving
means, a blast device adapted to distribute fuel from said
fuel receiving ineans, weans for suppiying a blast fluid te
said blast device, means for controliing both the force and
duration of said blast, the duration of said blast being con-
trollable independently of the force thereot.

4, The combination with a mmdcp of a blast device, a
valve. for controlling the Hlast to said biast device, a 10t‘x~
tive member, & trip memner m"rmd by said rotative mem-
bor, and-means for adjusiing said teip wember.

of a fuel receiving
ibute fuel from said

in

5. "The combination with a Tuwimace, of a blast deviee,

a valve for controlling the Pblast to gaid blast device, a ro-
tative device, and a trlp member carried by suid rotative
device 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.

6. The combination with a plurality of furnaces, of

plast devices located in said furnaces, valves controlling
the blast to said blast devices, a motor, a plurality of ro-
fative members actuated by said motor, and a plurality of
trip memboers carried by said rotative members and adapted
io AJfG’I atdly actuate the valves.

7. The Lombmqtmn with a plurality of furnaces. of blast
devices, vatves Lontwlhny the Dblast to said hlast devices,
8 m'otol, a plurality of rotative members actuated by said
motor, and a plurality of frip members cayried by said ro-
tative members and adapted {o alternately adctuate the
valves,

8. The combination with a furnace, of fll,l 19001*.'111;;
means located in said furnace, a plurality of hlast 3et~
adapted to distribute fuel from said fuel veceiving means,
means for condncting fluld to said jets, means for admit-
ting the full force of said fluid to said jets instantaneously,
means for controiling the force of the fluid through said
means, and means for controlling the flow of fluid to.each
of the jets independently of the rest of said jels.

9. The combination with a furnace, of a normally un-
obstructed chute leading to said farnace, and fuel receiving
means located in said furnace, meang for adjus ting the
angle of said fuel receiving means, a blast device adapted
{o distribute fuel from said fuel recelving means, and auto-
matic means for admitting the full force of the blast to
said blast device Instantaneously.

10. The combination with a furnace, of a bLlast device,
and means Tor controlling the blast to said blast device,
sald means comprising a casing, a stem mounted in said
casing, a rotative member, trip mechanism between said
rotative member and sald stem for intermittently actuat-
ing suid stem, and members actunated by said stem which
control the flow of the blast through said casing.

in testimony wheveof I affix my signature ‘in presence ot
two svitnesses:

HARQLD P. TIPPETYT.

Witnesses :

Fravk G. CAMPBELL,
A, L. Pumnes.
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