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To daili ishamn? it ? Anlay? concerim: 
Beit known that I, H. Aro Di. Tipp ETT, a citizen of 

the United States, residing at Columbus, in the county 
of franklin and State of Ohio, have invented certain 
new and 1seful imprevenients in Furnace-feeding De 
vices, of which the following is a specification. 
My inventioil relates to a furnace feeding device, 

and has for its object the provision cfinproved means 
for (:{}iitiinthously : aaaimiaitniiing a supply of fuei ai, the 
nio util of thournage and er interinitienty dischargi 
any desirec! a in Clint oî Said fu{ Said furnace. 
A further object of She invention is the provision of 

sirip: 'Ileans for supplying coal ?o o, furinace iu sich 
Tìñììner as t? cO!!tinuously rùaintain a supply of fuel 
at the mouth of the furice, said in eans coinprising 
an inco}}struet di tute leading into the mouth of the 
furnace, the fiel which fills said ciute f.rning an air 
sell to prese’, ( the draft. Qi th a firinace. 
A further object of the in yention is the provision of 

ii. proveti means for continuously illaintaining a supply 
oi lue at the tuolitb3 (oi a piurality of furnaces and for 
alternately a diitiing fluid under pressure to said fur 
naces, in sitch Tua, Inner Is to distribute a portion of said 
fuel over the grates, 
A further orject of the invention is the provision of 

all it proved blast for discharging fuel into a furnace, 
together with Jileans for regulating both the force and 
duration oi said blast, said neans permitting the regu 
lation of the force of the blast independent of the dura 
tion thereof aid also perinitting the regulation of the 
duration of the blast indepeident of the force of said 
blast, r 

A further oiject of the investion is the provision of 
a furnace having improved coal receiving means, 
which may be adjusted to any desired angle to thereby 

- ? direct the coal at a corresponding angle. 
A further object of the invention is the provision of 

an improved blast for scattering fuel over the grates of 
a furnace, together with means ior inixing a certain 
annount of air and steam with the products of combus 
tion when said blast takes place. 

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

In the accompanying drawings: Figure ... is a front 
elevation of a portion of a furnace having ray invention 
applied thereto; Fig. 2 is a vertical section upon line 
a c of Fig. l; Fig. 3 is a detail sectional view of a blast, 
controlling valve hereinafter described; Fig. 4 is a de 
tail view of a worm wheel and trip finger hereinafter 
described; Fig. 5 is a horizontal section upon line yy 
of Fig. 2; Fig. 6 is a detailplan view of a regulating door 
hereinafter described; Fig. 7 illustrates a furnace feed 
ing device enbodying the prinöiples of my invention, 
secured to the plate which closes the mouth of one of 
th? fu 

feeding devices lying entirely upon the exterior of the 
iurnace, and iig. 8 is a vertical section of the parts illus 
trated in Fig. 7. - 

Like Iitainerals designate corresponding parts in all 
of th& figures (i the drawings. r 

R. Šeierting to the dra Yings the numeral 5 designates 
the fire box of a furnace, and 6 designates the grates 

i ther'eoi. The opening which forms the mouth of the 
furnace is adapted to be closed by a door 8. This door 
is hinged to the usual door frame 9 by hinges i () and is 
pro* {{{1 with the usual latch 11 and handle 12. A 
hopper 3 is continued downwardly to form a chute 14, 
said chute and hopper icing sectired to the face of the 
furnace by braces 5. A slide 16 which is slidably dis 
posed in the chute serves to close said chute and forms 
eitiera da imper ora fuel retarding deviceas inay be de 
sired. An inclined portion 17 of the chute is carried by 
the door and Swings outwardly with said door when the 
latter is opened. Afuel receiving piale or table 18 is 
pivoted at 19 in the mouth of the furnace and has its 
surface inclined slightly upward as is clearly illus 
trated in Fig. 2. A downwardly inclined portion 20 of 
this table rests upon the bot-Loin of the mouth of the fur 
nace and has a series of perforations 2. fori)ned tilhercin. 
The space beneath this plate is is in cominunication 
with the ash pit 22 through an opening 23. A screw 24, 
the head of which is journaled in the door frame 9 is 
threaded into a sliding wedge 25 and is adapted to in 
part bodily novetaent to said wedge when turned. 
The upper face of the Wedge, contacts with the under 
face of the plate is. It will be readily understood that 
by moving the wedge through the mediuin of the screw, 
the angle of the plate 18 liay be readily adjusted. A 
nozzle 26 is located in the north of the furnace directly 
beneath the mouth of the chate and is provided with a 
plurality of jet openings 27 winich, are directed in such 
manner as to throw luci to all parts of the fire box as will 
be hereinafter described. 
fluid to these jet openings, there being one of these 
valves for each jet opening, so that the flow of fluid 
through each jet opening may be regulated independ 
ently of the flow of fluid through the other jet openings. 
it is a well known fact that steam boilers possess indi 
vidual characteristics, in other words, one boiler will 
burn fuel faster at one side of the grate thin at the other, 
while in another boilier the reverse may be the case. 
By adjusting the vaives 28. to give the proper blast 
through the jet openings 27, the peculiarities of each 
boiler may be accommodated. 
The amount of fuel thrown into the furnace will be 

deterlained by the strength of the blast, the duration of 
the biast and the amount of fuel upon the fuel receiving 
plate 18. A plate 29 having slots 30 formed thercin is 
slidably mounied at the mouth of the chute. Boits 3i. 
which pass through the slots 30 and are scre Syed into the 

lilaces of a Scotch marine boiler, said iurnace Wall of the chute, serve to retain this plate in position. 

Valves 23 control the ?low of 
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ends of these screws by pins 49 are disks 50 having open 

55. These bell crank le vers are : pivoted as at 56 

admits steam to the chainber 64. 

s 

Pivotally mounted in bearings 32 is a beli crank lever í 
33, 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 ears 36 carried by the plate 29. The pin 
34 is adapted to engage recesses or openings 40 formed 
in the wall of the portion 17 of the chute. This hill 
crank lover provides means controllable from the ex 
terior of the furnace for adjusting the degree to which 
the lower edge of the plate 29 projects below the upper 
wall of the chute and consequently determines the size 
of the pile of coal which lies upon the plate 18 and in 
front of the nozzle. Fluid under pressure and prefer 
ably steam, though air may be employed if desired, is 
supplied to the nozzle 26 through a pipe 37. An ordi 
nary globe valve 38 controls the force of the blast through 
this pipe. For controlling the time and duration of the 
blast, I have provided the motor and valves shown at 
the left 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 in part, notion to worm 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 as at 
46. These trip finge's are internally threaded as at 47 
for the reception of screws 48. Securel to the upp (º'r 

ings 51 formed therein for the reception of a suitable 
tool. Lugs 52 which are carried by the worm gear 
wheels 42 overlie the upper portions of the disks 50 and 
together with the screws and sleeves 43 hold said disks 
in place. 

It will readily be understood that when rotation is 
imparted to the disks 50 by a tool inserted 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 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 beil crank level's 

and have their short arms 57 secured to the upper 
ends of a valve stem 58, the movement of which co 
trols the flow of fluid through the vaive casing 59 
as will be presently set forth. Two of these controlling 
valves have been indicated at the left of Fig. 1, one 
of the valves controlling the flow of fluid to the furnace 
therein indicated, and the other of said valves co 
trolling the flow of fluid through a pipe 60 and globe 
valve 61 to a companion furnace, indicated. A main 
steam supply pipe 62 communicates with a branch 63 
leading to the controlling valve casings. Since both 

ried upon the lower end of the stem and ?its snugly 
within he chamber 65. The pipe 37 is threaded 
into the valve casing at 70. Stean passes from the 
pipe 63 to the chamber 64 through a port 71. A 
comparatively minute exhaust port 72 leads from the 
upper portion of the chamber 64 to the exterior of 
the valve casing. Mounted upon the lower end of 
tle valve steni 58 is a valve 73 which is normally held 
upon its seat 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 description. Steam passes to a chamber 
76 in which the valve 73 is located, through a by-pass 
77. Openings. 7S formed through ti) e door 8 per 
mit the passage of suitable implements, such as a. 
slash bar, or fire hook through said door without open 
ing the same. 
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The operation of the device is as follows: Fuel 
being fed into the chute 4 through the hopper 3 in 
any desired manner, rests in a pile upon the table 
18 in front of the nozzles. The size of this pile may 
be determined by regulating the position of the plate 
18 às has been hereinbefore described. The motor 39 
having been set in motion, movement is in parted 
to the worm-gear wheels 42, which rotate and 'arry 
the trip fingers 45 bodily arolind. When the leveled 
ends 46 of these trip fingers contact with the beveled 
ends 53 of the bell crank ve's 55, said bell (rank 
le vers are rocked upon their pivots 56 to lift the valve 
stems 58. This results in lifting the valve's 73 from 
their seats. Since the area of the underside of the 
piston 68 exceeds the area of the upper face of the 
piston 69, it follows that the pressure in the cham 

85 

90 

ber 64 will when the valve 73 is seated, hold the 
main valve in the position illustratel in Fig. 3, at 
which time communicatien between the chamber 
64 and the pipe 37 is closed by the piston 39. When 
the - valve 73 is di?te roinn its sea!, gainst, the 4 emision 

of these fiuid 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 a somewhat 
smaller chamber 65. The branch 63 of the steam 
supply pipe is threaded into the casing at 66 and 

Mounted for re 
ciprocatory movement in this chamber is a valve which 
comprises a stem 67, a piston 68 carried by the upper 
end of saidstein. and fitting snugly within the chainber 
64, and á Sol. Nagi shaller piston 69 which is car 

of the spring 74 in the course of the rotation of the 
worm gear wheel 42, steam flows thrºugh the by 
pass 77 and chamber 76 it the upper portion of the 
chamber 64. The pressure uion, the upper surface 
of the piston 68 combined with the pressure upon 
the upper surface of the piston (39 is stificient to vs. 
come the pressure tipon the underside of tì: e – pi?on 
68 and causes the main valve to move downward 
with a very quick movement. This downward in ve 
ment of the main valve brings the piston (39 below.a. 
port 79 and establishes coininunication setween the 
chamber 64 and the pipe 37. . 

It will readily be understood that the duration of 
the blast may be determined by the adjustinent of 
the tripping ?inger 45. If this finger be adjusted to 
such position that only the extreme point thereof 
contacts with the beveled ends of the 'bell crank 

tion, while if this ?inger be adjusted to such position 
that practically the whole of the beveled surface of 
the lower end thereof contacts with the leveled 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 fluid 
controlling valves herein set forth, are constructed 
to open so quickly, that the full force of the blast is 
received instantaneously at the nozzles. It will 
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levers 55, the blast will be oi but a few seconds dura 
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readily be understood that if these valves opened 
slowly and the blast reached the pile of coal gradu 
aly, while the comparatively weak idow of fuid 
would start, the coal moving, it would not carry it to 
the 'ear portion of the 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 
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important element in the successful operation of a de 
vice of this character. By referring to Fig. 1, it will 
be seen that the trip fingers 45 are arranged in such 
nanner as to alternate the biasts at the furnaces. If 

these blasts occurred simultaneously, the force of the 
blast would be divided between the furnaces. By 
alternating the blasts the full force thereof is received 
at each furnace. When the trip finger 45 moves out 
of contact, with the beli crank lever 55 (see Fig. 3) 
tile spring 74 acts to force the waive 73 upon its seat. 
This closes communication between the chamber 76 
and the upper portion of the chamber 64. The minute 
discharge opening 72 permits, the escape of steam 
froin the upper portion of the casing 64 at this time. 
The pressure having been removed from the upper 
side of tile piston 68 the pressure upon the under 
ide of Said piston, acts to return the main valve to the 
position indicated in Fig. 3 to thereby cut off the blast. 

it has been found that when the openings 21 are 
Tot provided in the portion 20 of the coali receiving 
plate, a partial vacuum is formed about said plate, 
yhich tends o destroy the direct aetio oi the blast. 
it; ciarowing tine coal intic the iurnace. The provision 
citine openings 21 and 23 correct3 this evii and permits 
a direct undiveri, ed action of the blast. Àn opening 
30 for:led through the door iiansdiately in the rear 
oi the nozzles ad G3M 8. line with the jelis thereof, per 
(iiis air to be drawn into the mouth of the furnace 
yber the È QCcurs, the air, seam and products of 
cou eig naixed in the fire box. 

{t °iii o? Cotl:s? be understood that more than two 
rnices inay be ly the devices heroin shown 

and descrived, ior it require3 but the proper timing 
r action of the blast controlling valves to feed 

- - as effectively as though only one iur 
'''re being fed. The position assumed by the 

been illustrated in dotted lines in Fig. 2, 
iron) viich it will be geen that the coal contained in 
tile chite, forms an effective air seal to preserve the 

Ut the boiler. When it is desired to open the 
ay reason, the slide it is shoy ed in 

fi 

if Çe chiute. "Tia e coal is ?in en peringit.texi tio 
'Yrk oli Citile lover portion of the chute, after which ?? ?g Ray be opened. 

adapted for use with marine or stationary 
gih ii Taa? alsº be Applied to l?c)?tavotive 

ºhe (« used in cival, ection with 
ke GIF St&titlilify. Joillers wihre a plurality of itur 

?? (ties &r?º #3 ipê îeid, it provides macarias for controliiing " 
ii) dependently of the 

it, will also be seen 
y it: varied without, 

oi ex to one iurma 

e biast, ina 

y? m??lins for feedking fu el to furnaces 

described furnace feeding device is 

in a manner calculated to insure the best results. It 
is a well known fact that means for preventing the 
emission of an excessive amount of Siroke from stacks 
located in citics have been long sought. The even 
alternate firing of the boilers produced by this device, 
will in a large measure prevent such cxcessive anol, it 
of smoke, for at no time is a large quantity of green 
fuel thrown upon the fire. - 
The two 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 latter condition 
will usually exist. When the blast devices heroin 
shown and described are located upon opposite sides 
of a fire box, it will be seen that one-half of the fire will 
always be in an incandescent, state; in other words, 
while fresh fuel is being fed to one portion of the fire 
box, the coal which has previously been fed to the op 
posite side thereof, has an opportunity to catch and 
burn. - 

The furnace feeding device herein shown and de 
scribed possesses a further advantage in the fact that 
should the blast devices jail for any reason, the door of 
the furnace may be opened in the usual manner to per 
mit the furnaces to be fired by hand, thereby obviating 
the delays occasioned 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 furnaces or they may neal furnaces fed through 
separate doors and which are in communication with 
each other. 
A furnace feeding device embodying the principles 

of the investion is illustrated in Figs. 7 and 8, secured 
upon the plate 90 which closes the mouth of one of the 
furnaces 91 of an ordinary Scotch marine boilior. The 
door 92 of this furnace carries an unobstructed chute 93 
which receives fuci fron a stationary chute 94 which 
is secured to the late 90 by brackets 95. A slide 96 
serves the same purpose in this form of the device that 
the slide 16 serves in the form illustrated in Fig. 2. The 
door S2 is hinged as at 97 to the plate 90 and is provided 
with the usual atch. 98. The chute 93 is provided 
with a bottorn 99 which receives the coal which passes : through the chute. An opening 100 permits fluid 
under press! Pe froTM jets formed in a nozzle 101 to dis 
charge the fuel through said opening and into the fur 
nace. Wihen it is desired to mount til Of the parts of . 
iiais furnace ieeding device, upon the exterior of the 
?urnace in the: 1 Lasalì HE:r'' s?own in Figs. 7 and 8, the noz 
zle 101 swings with the door when said door is opened 
To acco antilodåte this Swinging movement of the noz 
zles, ailinge joini 102 is formed in the pipe 103 which 
conducts fluid under pressure to the jets of the nozzle (). 
Fig 
in 

li, Willi b? seeia tinat, the 2 strid:!, utre provici ed in 
... 7 Ici 8, render's ii possibi ( 3 y merely substitut. 
ine door shown thereill for the ordinary door of the 

frr:Bee and by sectring the brack (els 95 i positioa, te appy this devi 
gth ( : " inhala 1 çer, without, ait, 

structure therein set forth, is so sinple that it may be piaced in position in a few lours, 
Tep die ring it, possible to entirely equipº, si vê 

* furice feeding devices beweer the time of the 
arrival of said vessel in port and departure thero 
ii'Jn. This is a 1:1tter of importance where the less of 
a trip means the iOSS of a large allount of money. 

ing the boiler in any 
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Expensive and complicated mechanism for feeding 
fuel to the mouth of the furnace, has been avoided in 
the present device; gravity alone has been relied upon 
to carry the fuel in front of the nozzles. It will be seen 
that most of the mechanism that is to be applied to 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 merely substituting this door 
for the old doors of the furnaces. This is a matter of 
importance where the disinantling of a boiler ma 
mean the closing of a large manufacturing plant for 
week or more. 
While the elements herein shown and described are 

well adapted to serve the purposes for which they are 
intended, it is to lie understood that... the invention is 
not limited to the precise construction set forth, butt 
includes within its purview such changes as may be 
made within the scope of the appended claims. 
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 admitting a blast 
fluid to said blast device, aii means for adjusting both the 
force and duratioth of said is ast. 

:2. The combina:ation wi tia a furmace, of a fuelº rcceiving 
in eas, a blast device a dated to distiute fuel from said 
fuel receiving incaias, means for supplying a blast fuid to 
said }}last device, a fít rassans for controiting both tae 
duration and force of said blast, the 'orce of said blast 
being controllable independently of the duration thereof. 

3. The combination with a furnace, of a fuel receiving 
meins, a blast device adapted to distribute fuel frona said 
fuel receiving ineras, rea r supplying a blast fluid to 
said blast device, means for controliing both the force and 
duration of said blast, the du'ation of said blast being con 
trollable independently of the force thereof. 

4. The combination with a furnace, of a blast device, a 
valve. for controlling the last to said biast device, a rota 
tive member, a trip Reni) er carried by saidi I'otative memor, 
bor, and meitns for adjutsi. Bg s:tid trip inernber. 
,a furnace, of a biasi device ?? 5. The col raibi:atiora vyi 

a valve for controlling the blast to said blast device, a ro 
tative device, and a trip member carried by said rotative 
device and adapted to actuate the valve, said valve com 
prising means for causing the valve proper to move Sud 
deniy when the trip member acts. 

t3. The combination with a plurality of furnaces, of 
blast die vices located in said finalees, waves controlling 
the blast to said blast devices, a motor, a plurality of ro 
tative members actuated by said motor, and a plurality of 
trip mergbers carried by said rotative members and 83 Klapted 
tio iuj terušatº?yº a etulte the , valves. 

7. The combination with a plurality offirmaces. of last 
devices, varves controlling the blast to said blast devices, 
a notor, a plurality of rotative member's actuated by said 
motor, and a plurality of trip medabers carried by said 'o- 
tative members and adapted to alternately actuate the 
yalves. 

8. The combination with a furnace, of fuel receiving 
neans located in said furnace, a plurality of blast jèts 
adapted to distribute fuel from said fuel receiving means, 
means for conducting fluid to said jets, means for admit 
ting the full force of said fluid to said jets instantaneously, 
means for controlling 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 jets. 

9. The combination with a furnace, of a normally in 
obstructed chute leading to said furnace, and fuel receiving 
means located in said furnace, means for adjusting the 
angle of said fuel receiving means, a blast device adapted 
to distribute fuel from said fuel receiving means, and auto 
imatic means for adimitting the i’ul force of the biast to 
saidi blast: device instantaneously. 

10. The combination with a furnace, of a blast device, 
and ineans for controlling the blast to said blast device, 
said means conprising a casiing, a stem anointed in said 
casing, a rotative member, trip mechañism between saidi 
rotative member and said stem for intermittently actitat 
ing said stem, and members actuated by said stem which 
control the flow of the blast through said casing. 

in testimony whereof I affix my signature in presence...of 
two witnesses. 

HAROLI? ?. ?IPPET". 
Witnesses; 

FRANK. G. CAAIF ELI, 
A. , IIELPS. 
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