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TO ALL WHOM IT MAY GONGEIN | -
Be it known that I, Joun G. McCoRMICK, of Loumxlle in tho county of Jefferson, and State ofJientucL}, .
have invented a new and improved Apparatusfor Feading Fuel to Furnaces;.and Ido hewhy deciare the follow-
“ing to be a.full, clear and exact description of the same, r efcnncﬁ bemn' had to the accomipanying dr awings, "
fevmmp; part of this specification, and in whmh-—-—- | | ' | | |
~ Figure 1 is a front clevation of my invention, shomug a scction of the lef‘t side, and
I‘wule % is a vertical Cross- -section of the same; through the dotted reod line z of fig. 1.
| 'T‘hls invention is an apparatus for carrying fuel, coal, saw-dust, &e., from a bunker to the furna,ce, and feerl-
1'w it regularly, umformly, and evenly, ov or the len#th and brﬂdth m’r’ the ﬁlc-gnte, under any number of
steam-boilers, at the same time. o | S
. The machine is worked by the enrrme, and 1cqau és no care, ¢ Lcept in l{eeplnﬂ' the bunkels supphed mth"
-fucl to be used. | | | | |
Similar letters of reference indicate eouespondmn- parts in the sev eral ﬁrrures | | |
In the drewingst A A A represent a set of boilers, usedin connection with a steam-en rrmé w hcthcl statwnaly
'or upon steamships or other conveyances, and heated by the furnace F. | O
- Bisa funnel or bunker, containing a supply of fuel to be fed to the fuma.ce fB | L o
0 i8 a cylindrical tu‘he, extending . from a gate or aporture, B" at the bottom c:f t‘m hunkel ) tu a. pomt
nearly over the centre of the fire-grate. y T | | ~-
(' is another similar tube, situated under the upper c..{tremlt.y of the tube C 50 that the latter communl-
cates with i thr ough an opening ¢, as shown in fig. 2. | . - | ol |
The cylinder C is situated in an inclined position, r:szng from the bunker to the cylmder C’ The lattel |
exter-rls borizontally across above all the boilers, ag seen in fig. 1. The office of the ¢y linder € is to cnnvey coal
from the bunker to the horizontal cylinder €/, the ‘office of the latter being to convey the fuel to- the different
boilers, and d:qcharge it upon the graté G-beneath them, by means of bifurcated spodts E E, of the forin shown
clearly-in fig. 1. . The ==p0uts are Sltu’tfed »ert:cal]y above the boilers, and dmdc 50 a9 t0 dlstnbute tfm fuel on
each side Uf them ' | | | |
The fucl is elevated through the eylinder G bv means of a worm 0. SCrew, c’ warlung w;thm tha cylmder
A similar worm or serow, L”,«O‘Itondﬁ through the whole length of the cylinder C" for the purpose of distributing
the fuel; received from ‘the inclined c}'lmdez, dlong the Whale length of the horizontal dylinder. This screw
works 11rrht and left from-the central line 2 to the outer boilers, in order. to. divide and distribute the fuel, 4nd
left and 11ght from each extremity of the cylinder to the'outer boilers, in order to prevent any of the fuel from
lodging in the ends of the cylinders. ~ The-latter object, however, might be reached by enlarging the apertures-
above the end boilers, or making their feeding-spouts funnel-form, or by some equivalent devlce, so that the
screw ¢’/ should simply-be a serew working right and left from its centre. Both these screws are driven by
power applied at the shaft S, and cﬂmmumcated through the gear g s' s%s° st . I'do not, however, limis myself
“to-any particuiar ar ranpement of this gear. Any‘armngament which will answer the purpose will qome_mthl‘n
the {imits of my-invention. - o .
The fuel, having thus been- carriedl to each dlsclmrrre-spout E falls into the spout upﬁn & regulatlng-wheel
e wmkmg tightly between two hinged concaves ¢’ ¢/, which, operated by 2 weight, e’’, press against the endsof
the arms of the wheels, and canﬁne the fuel to the wheels, so that it cannot pass them faster than their revolu-
“tion will allow. - The wheelq themselves consist of a shaft, provsded with five or any other convenient rumber
of arms, which extend across and fill up the passage between the’ concaves, and intercept all the fuel that falls
from the horizontal cylinder. An opening between the lower ends of the. concaves, directly under the wheel-
shaft, allows the fitel that ] passos around the wheels with their revolut:on to cscape and pass o the grate. In
falling from the opening it is divided by the separator ¢ into two equal porbwns, one partmn enteung one branch




19,914

:

of the dwided spotit and falling-on one side of tho hoiler, and the other pm‘tmn entermg the other branch and
falling under the other side.

The separator-is an instrument resemblin g @ stove-damper, composed of a plate or leaf attached to a rod at
the point where the b¥anches of the spout mect, and so-constructed as to turn in either direction, and entirely
.1 close that branch of the spout, and direct all of the coal into the other branch, or to stand vertically between
the two, as shown in fig. 1, splitting the streatn of. descending fuel into two parts, and directing it equally into
cach branch. Its mchnatwn is regulated at any desired angle by means of a hand-wheel, 7, outside of the spout.

It is cvident that the concavesﬂand wheel will require an enlargement of the spout for. their accommoda-
~tion, I accordingly place them- in a. chamber, sufficiently large to receive them and to allow the concaves te
| aperatc. '

Ohe object of the concaves is to confine the_fuel to the wheel ordma.rxly, and yet to yield and allow lmge |
pieces of cozl, sticks, &c., to pass, which would otherwise endanger the safety of the apparatus. | |
The wheels e ¢ are worked by 3 shaft] S/, w:th which they gear, and whmh receives motion from the main
-shaft . | | |

In cach branch of the spout & is a viorating-leaf or plate, m, haagirg from a rocker-shaft, m’, operated by
S cam, %, on the shafy S, through the medium of a pitinan, p, and arm a.

" The object of this vibrating-plate is to scatter the fuel the who1e ]enn'th of thc boiler, so as to equahze it
ani increase its heating-power. | | |

The branches of the spouts widen out lengthwise of the boilers as they apprﬂach ‘them, in order to gwe

~rovm for the vibrating-plates to operate-to advantage. +
| The fuel; having thus passed from the bunker to the furnace, and being scattered along equally the whole
length of the boilers on each side of them, falls upon the grate G, which, in its turn, vibrates back and forth
. undcr the boilers, in & direction transverse to them, being ﬁpemtefl by the shaft 5, throngh the meins of a cam,

gear-wheel, erank, or other device, shown at g, for that purpose. - |
. In the drawings, my grate is shown as running on the rollers » r, and operated by a pitman, cmnk and
geir-wheel. I do not, however, limit myself to these details of construction, but wish to leave myself free to
use any arrangement of sliding, rocking, or swinging grate, which travels back and forth under the boilers in a

direction across thelr longer axia. |

This viby atmg-gmte is for. the purpose of distributing the fuel equally under the boilers, as the swinging

.. plates m m distribute it along their length. The action of the two arrangements together, therefore, secures &
. uniform and cven distribution of the fuel over.the whole surface of the fire-grate, :md when these parts are oper-’
" ated in connection with the feeding-apparatus, insures a uniform combustion of all the fuel, including, as is found

in practice, even the smoke, gener ating the greatest possible amount of heat therefrom.’

Any fuel may be used in connéction mth the apparatug, which ¢an be fod through the cylinders.

Tn order that the fuel may not escape from the ends of the vibratin g-uwte, the latter is provided with raised
ends g, which confine it to the heating-surface of the ﬂrate The ends of the furnace must be exfendad or cham-
bered a little more than usun,l to give room for the motion of the grate. |

Dampers %% may be prov:ded at any suitable point in the spouts E E, to prevent the smoke from going u];
through the c¢ylinders when the apparatusis not in motion, though, if the parts are properly conatructad there will
be no necd of dampers.” The great object of the concaves and wheels working within the spouts is to close the
spouts air-tight, so that no smoke can ascend through them, gand when construcied praparly they will perfectly
qcr'ﬂmphsh that parpose.

A damper or gate, 1), may also be attached fo the bottom of the bunkers, to 1egulute the supply of fuel
feeding from them. . This, however, may not be necessary, as the velocity with which the shaft S is run will per.
feetly govern and control the action of all the parts,'and regulate tho feeding of the fuel to the furnace. The shafts
are to be geared up or down, to give the proper relative speed to the dlﬁ'erent parts of the apparatus.

The great obJect of this invention is to cnable the public to use finely-pulverized fuel, such as coal-dust, the
refuse or scrcenings of the mines, bagasse, saw-dust, &e. The use of fuel in a pulverized state economizes its
heating-power to the hlghest extent. In that condition it burns rapidly and with an intense heat, scarcely a
particle of. it escaping in thic form of smoke.” Great difficulties bave hitherto attended its 8o for such purpose,
arising from the impossibility of properly feeding it to the furnace.

"~ My machinc completely obviates these difﬁculues, enablmg, in somo instances, two men to easily feed fur- _
‘naees, “hlch have hitherto reqnired the censtant cfforts of six or eight men,and in 21l eases saving at least fifty
per cent.-of labor hitherto employed for. such purposes.

My machine doés its work more parfcctly than it can possibly be done by hmd requiring.no openingof the
doovs tolet in great draughts of cold air, and heaping up no cold fuel under the bollers, but keeping up a ¢con- .
~ stant supply of fuel in the required quantities, and at the required points.

The opening of the furnace-doors, and the sudden cooling of the under side of the boilers by the cold air
and fresh fuel, have cansed wany boilers to break and burst from unequal expansion and contraction ; this danger
is entirely obviated by my invention. The fuel which my machine thus utilizes, at such immense advantages
over the old system, has been hitherto considered as almost worthiess, selling for lcss than one-fourth of the price |
of ccal. With such material'my machine saves one- -half of the expensc of fuel, utilizes a substance now con-
sidered worthless, prevénts explosion, and increases the heating-power of the furnace.

Having thus described my invention, what I claim as neiv, and desire.to secure by Letters Patent 1§~

1 Thp arrangement of the double-acting serew ¢’/ within eylinder C7, when construeted and used substan-

tially‘ as and for the purpose specified.
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- 2. The arrangement of the congaves ¢’ ¢’ and Wheels e ¢ within the spout E, through which fuel is fed to a
furnace, substantially as and for the purposes indicated. | | - : .
3. The arrangement of the bifurcated spouts B E astride of the boilers A A,
‘purposes described. | - - | -
4. The instrument 7, when used in a feeding-spout for the
nation, and constructed and operated as above deseribed. - | |
~ ©. The vibrating-plates m m, substantially as and for the purpose specified. o S
6. The arrangement of the ?ibrating—grate G with the horizontal boilers A A A, in such a position that it
vibrates back and forth.transversely under them, for thé purpose of levelling the fuel beneath them, substan-
tially as described. ' | o - o T
o | | | | - JOHN G. McCORMICK.
- Witnesses: =~ . | - . g o : |
) Jadies H. GRrIDLEY, |
Natuar XK. Errswoilro,

substantially*as and for the

purpose of directin_g.the fuel to its Iﬁi*oper desti-
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