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United Stutes

JAMES DAVENPORT WHELPLEY AND J_'ACOB JONES STORER, OF BOSTON,
: MASSACHUSETTS.

Letters Patent No. 103,804, dated May 31, 1870.

IMPROVEMENT IN FEEDING PULVERIZED FUEL TO METALLURGIC AND OTHER FUR-
NACES.

The Schedule referred to in these Lietters Patent and making part of the same

et B ————

To all to whom these presents shall come:

Be it known that we, JAMES DAVENPORT WHELP-
LEY and JACOB JONES STORER, both of Boston, in
tlie State of Massachusetts, haveinvented an Im prove-
ment in Mechanism for Feeding Pulverized Fuel to
Metallurgic and other Furnacés and Fire-Boxes, which
the following specification and accompanying drawings
sufficiently deseribe. : ,

If broken coal be introduced -into a common seg-
mental fan-blower; the revolutions of the fans or pad-
dles will eause it to be reduced to still finer particles,
and thrown on a current of air out of the peripheral
opening in the fan-case. ~The diameter of the case
and the velocity of the fans will, other conditions be-
ing equal, determine the degree of the reduction of
the coal, but in any event only a_small portion, say,
ten to twenty per cent. of the coal ejected, will .be
fine enough for-use in our methods of buning pul-
verized fuel. v

It being desirable to ise simple and inexpensive
machines for our process, for pulverizing and intro-
ducing fuel into fire-boxes, we have adopted among
other devices the common segmental fan-blower, with

certain modifications and attachments, as shown in

the drawings annexed, in order to procure a more
thorongly pulverization of the material befure delivery
into the fire-box.. _

Figure 1 is a vertical section.

Figure 2, an end section, :

Figures 3 and 4, an improved form of paddic or fan.

A is the fan-case, representing a segment of & hol-
low eylinder. -

B, the shaft carrying fans or paddles p p p.

At C is an opening in the periphery of the fau-case.

D is a chamber built over the peripheril opening.

W is a diapbragm of wire-gauze. ’

Fis a hole in the chamber, to which is attached
the pipe K, through which the finely-pulverized coal
passes to the fire-box.

H is the feed-hopper ab the side of the fan-case.

“Coal being fed into the hopper falls into the fan-
case, and is quickly broken by the revelving fans, and
projected on o blast of air into the chamber D.  The
finely-pulverizéd coal is carried by the escaping air
out of the hole at I, and through the pipe K, while
the coarser material falls back info the fan-case by

its superior weight, to be again subjected to the ac~

tion of the fans or paddies.

The teed of air and coal into thé fan-case is vegu-
Tated by a slide or valve, V, or any other analogons
arrangement..

This deviee is new only in its application to the pur-
pose specified.

April 22, 1851, Jehu Hollingsworth pafentel a

smut-mill and wheat-scourer, which was a segment
of a cylinder in which were revolving fans or paddles.
This case was open at the top along the whole-length,
and a chimney or chamber was fitted.- close to this
opening. His claim was. throwing up the grain onto

.the inclined face of the cifmney, fitted to an opening

along the top of the concave. The grain to be cleaned

- was fed into the cylinder and throwu by the paddles

against the face of the ehimney, whenee it returned
into the fan-case to be farther acted upon, while the
dust, smut, &c., were carried by the current of air
through the top of the chimney. In Hollingswortlys
reissue of October 10, 1854, he says:

“There is a principle involved in the operation of
my machine which, to the best of my knowledge, lias
never before been known or practiced, viz., that of
scouring within a cylinder or concave, and throwing
the whole mass out of the machine, as it were, when
the actual separation takes place, the impurities pass-
ing out and the grain returning back again for a siini-
lar operation/ :

This device of Hollingsworth, while it deseribes the
general principlcs of our machine, and is useful for
scouring grain and seeds, is not applicable to the pur-
poses of our iny_.ation, viz, to that of simulianeously
pulverizing and feeding coal into furnaces and fire-
boxes. In fact, the alterations and additions wé have
made to the machine so essentially modify it .as to
give it the character of a new machine.

Hollingworth’s machine has large openings in both
ends for the admission of air, which openings are cov-
ered by wire-gauze to prevent the graiu bounding out.
In our machine we dispense with these openings, and
use only a small opening in one side of the machine
near the shaft, $wo or three inches in diamcter, fitted
with a hopper and valve for nearly complete closure,
The work which we propose to do requires a very
small admission-of air.

The grain, being fed in at one end of Hollings-
wortl’s machine, is immediately thrown into the ‘chim-
ney by the action- of the fan, and, falling back upon
an inclined apron, iz guided by it again info the cylin-
der at a point several inches in advance of that of its
first entrance, so it is repeatedly thrown out and guided
back by the aprons until if reaches the discharging
end, whence the last apron guides it futo the discharg-
ing-hopper. We entively dispense with these aprons
and with the discharging-hopper, desiring all the coarse
raaterial fed into our mill to fall back from the cham-
her, and to be constantly acted upon by ihe whole
length of the paddies until reduced te fine powder;
and desiring to have r thing bat fine powder finally
discharged. o

Hollingsworth . makes his chimney smaller at the



top tban at the bottom, in order, as he says, that the
upward blast may be concentrated so as more easily
to carry off the dirt and smut, and his fans make but
four to five hundred revolutions per minute, the speed
of his fans being necessarily stos, for otherwise the
-grain would be broken and pulverized, tire Llast of aic
from his machine must be somewhas faint; hence he
requires & conical chimney, in oyder thaﬁ the Dlast
may retain %uﬂicxent velacity to effct the desjred par-
ose.
P For the purpose of pulvelizmg epal and simultane-
ously feeding it into fire-hoxes, we ‘give our fans a ve-
locity of from eighteen Dhundred to three thowsand
revolutions per minute, and instead of making a ¢him-
ney of we shape of Hollingswortir’s, and entirely open
at the top, we erect over the opening in the periphery
of the fan-case a collecticg and returning-chamber,
expanding upward, so that the upward current of air
shall lose its velocity sufficiently for coarse particles

to fall out of it, while the fine dust only shall escape’

through a small hole in the top or side of the cham-
ber. Sometimes, too, we divide the collecting-chaw-
- ber into two chambers, by a horizontal diaphragm of
wire-gauze, in’ order to make sure tlnt no particles
“above o given size shall escape.

Hollingsworth especially claims ‘a mughened inte~ | "

rior surface of the fan-case. Ip oue muchine, the in-
terior of the pulverizing-chamber must be perfectly
smooth,
the action of the mill.

And we have also devised

All projections or roughuess tend to impair |
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w

other styles than his of.fans or paddles. 1‘ igs. 3 and
4 show a paddle with equal sides and- cLexmted edges,
fastened to the arm by a bolt with square shank or
shoulder, fitting into a square or slottvd hole in the
paddle and arm.

The advantages of this design are threefold: One
bolt suffices to keep the p’zddle in place, so that it
cannot turn or swivel, and, as the paddies hiave four
equal edges, we can turn each edge toward the periph-
ery as the others become worn, and the teeth multi-
ply and make more violent the turbines of air created
by the revolutions of the fan; and these greatly in-
crease in a given time the percentage of ﬁue pulver-
ization of material.

. What we claim, and desire to sccure by Letters
Patent, is—

. 1. The use and application of the mthm described
mechamsm for the purposes described.~

2. The paddle or fan, with crenated or indented
edwes, and reversible on a.single bolt for pulverizing-
fans and mills.

3. The above-described colle(,tmnr and returning- -
chamber, expanded upward and covered at the top,
and the Wue-bauze diaphragm therein, in combination
1 with the C\Im(ler or fan-case, subsmutmll\ as deseribed.

JAMES D. WHELPLEY.
~ JACOB J. STORER.
Witnesses:
EpwARD RENOUF,
- CHARLES M. NICKERSON.




