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| No 742.198.

UNITED STATES

THOMAS JUNES

OF TOLA,

| Patented October 2'7 1903

PATENT OFFICE.

KANSAS.

APPARATUS FOR CHARGING AND CLEANING FURNACES.

SX ECIFI“ATION formmg- p&rt of Le‘tters Patent No. 742 196 dated Octobel 27 1903
| Applm&tlnn filed Sﬂptember 10, 1902 "381‘1&1 No 122,889; (No model.)

To all whom mﬁ QY CONCErHL:
Beitknownthat I, THOMAS JONES, a citizen
of the United Sbates, residing at Iola in the

“county of Allen and State of Kansas, have in-

vented a new and useful Apparatus for Charg-
ing Furnaces, of which the following is a speci-
ﬁcatlon

This mventwn relates generally to an appa-
ratus for charging furnaces, and pa,rtleularly
to the carrying out of the procedure in con-
nection with zine or spelter furnaces.

The object of the inventfion is in a ready,
simple, rapid, inexpensive, thoroughly feasi-

- ble, and. praetlcal manner to efiect charging
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of the mu

shall be properly placed within the muffle,
to render unnecessary the employment of

skilled and expensive labor for the purpose,

and generally to reduee the cost of operatmﬂ'
such furnaces.

With these and other objects in view, as
will appear as the nature of the 1nvent1on is
better understood, the same consists in the
apparatus for ehargmﬂ‘ furnaces, as will be
hereinafter fully described and claimed.
~ In the accompanying drawings, forming a

part of this specification, and in Which llke

numerals of reference indicate corresponding
parts, there isillustrated one form of embodl-
ment of the invention capable of carrying the

- same into practical operation, it being under-
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stood that the elements therein exh1b1ted may
be varied as to shape, proportion, and exach
manner of assemblage withoutdeparting from
the spirit thereof.

In the drawings, Figure 1 is a view in. per-

spective, exhlbmnﬂ' a stand of furnaces

equipped with the chargmﬂ' apparatus of the
present invention. Fig. 2 is a view in side
elevation of one form of oompressmﬂ' mech-
anism employed. Flg 3 is'a view in vertical
longitudinal seciion through the compressing
mechanism and adj anctive eﬂopel ating parts

associated therewith, the engine bemg omit- |

ted. Fig. 41s a view in Bectlonal elevation
throuwh a muffle, showmg the manner in

thh a charge of matenal is supplied there-

to. Fig. 51s a view in plan of the rear end
of the charﬂmmtube or holder. Fig. 61is a
collective detall view showing the manner of
connecting the pressure-exerbin g mechanism

! w1th the charging- tube or holder

les or retorts of a zine or spelter'
furnace, to insure that the charge of material

Fig. 7 1s
a view in end olevation of the charﬂlnﬂ'-tube
or holder viewed from the rear. Fw' 8 1S a
similar view of the forward end of the pres-
sure-exerting mechanism.

55

‘Theprocedure generally practiced in charg-

ing retort or muifle furnaces employed for
reducing zinc ore is to mix certain propor-
[ tions of coa,] coke, and zinc ore, crushed or

reduced to the proper degree of ﬁneness and
| then convey this mixture to the furnace-
house on cars, whence it is shoveled into the
retorts or muffles by skilled laborers. This

work is slow, laborious, and expensive and
has the mh_erent _d1sadvantage of not being
thoroughly effective of the best results, inas-
much as, owing to carelessness on the part of
the workmen, the retorts or mufles will not
be properly charged at all times—that 1s to

60

say, all of .the mufiles will not receive the

same amount of material, and frequently
their rear ends are not supphed at all or the

resulting in a loss of efﬁmency by & part of

the retorts or muf
charged and a part of the cha,l go intended

75

les’ being improperly

to go into the furnace being left out to be

_used the following day. Under the proce-
dure of the presentinvention, these objection-

% muffles are too tightly or too loosely charged,
able features are pos1t1vesly overcome In &

manner thatisat once simpleand thoroughly

| reliable, as in practice the material is placed
l properly within the muffles and in predeter-

mined and exact quantities, and, further, the

number of workmen required for the purpose
is reduced to the minimum.

The apparatus herein described embodies

I one arrangement of mechanism that will be
found thorouwhly effective for the purpose

| designed; but it will be apparent that the

broad and underlying principles of the in-
| vention may be carried into effect in many
other ways than that shown, and for this

30

reason. it is to be understood that the Inven-

| tion is not to be limited to the preelse ar-

ranﬂ'ement herein shown.

In carrying the invention into practlce the
material—in this instance zinc ore—is mixed
with the proper proportions of coal and coke, -

to-which is added a small amount of crude - o
petroleum or coal-tar or other suitable. ma-

lterml for the purpose of presentmﬂ' an ag-
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glomerate mass. To present this massin the | set 19, in which the pipe is threaded. The

best possible shape for charging, it is sub-
jected to suitable pressure. The materials
may be compressed into charges of suitable
size, and these may be placed in. snitable
holders, or the materials may be forced di-
rectly into the holders under requisite pres-
sure and contained therein until used. In
the present instance the latter procedure is
observed, and the mechanism for compressing
the material comprisesa receiving-chamberl,
with which is associated, preferably atits top,
a feed pipe or spout 2, down which the mate-

rialsarefed. Thischamberispreferablyof the

same diameter throughout its entire length
and houses a plunger 3, driven by a suitable
engine or motor 4. (Clearly shown in Fig. 2.)
Secured to the disecharge end of the receiving-
chamber 1s a compression-chamber 5 of ta-

pered form, and attached to the discharge end |

of the compression - chamber is a delivery-
chamber 6, preferably of the same diameter
throughout and provided near its discharge
end with pins or projections 7 (one only be-
ing shown) to be engaged by L-shaped loek-
ing-slots 8, arranged at the inner end of the
charging-tube cr holder 9, which latter may
be made of any suitable material, prefer-
ably of sheet metal. It isto be noted at this
point that although the elements of the com-
pressing-machine and the charging-tube or
holder are shown as circular in cross-section
they may be rectangular, square, or of any
other preferred contour and still be within
the scope of the invention. |

The outer end of the charging-tube or
holder 9 has connected with it a plate 10, (ex-
hibited in detail in Figs. 5 and 7,) each side
of the plate being provided with an inturned
flange 11, that is disposed at an angle to the
outer face of the plate, thus to present wedge-
shaped recesses to be engaged by a similarly-
shaped head 12, carried by the fluid-supply
pipe or handle 13. The plate 10 is herein
shown as provided with a tubular extension
14, 1n which the outer end of the charging-
tube 9 1s seated and is held there by rivets
or bolts 15; bul this mauner of assembling
these parts is not essential and may be varied.
The flanges 11, as also the plate 10, are pro-
vided with slots 16 to be engaged by a wedge-
shaped locking-key 17, which when the head

- 12 18 1n position between the flanges engage

35
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recesses 13 in the sides thereof, thus to in-
sure positive locked action between the parts,
the recesses being clearly shown in Fig. 8.
By the angular disposition of the inner faces
of the flanges with relation to the plate 10
and by the coaction between the outer wall
of the head 12 and the flanges the said head
will be tightly foreced up against the plate 10,
and thus preclude the escape of air or other
fluid employed in expelling the charge of ma-
terial from the holder.

T'he manner of associating the supply-pipe |

13 with the head 12 is in this instance effeét-
ed by providing the latter with a tubular off-

F

|

|

pipe 13 18 provided at its free end with a suit-
able coupling 20, (shown in Fig. 1,) by which
to connect with a source of air-supply pres-
ently to be described. The charging-tube

houses a follower-head 21, which operates to

- prevent escape of material from the tube

when the same is being filled and also to pro-
vide a means forforeinge the material from the

tube 1nto the muiffle, as will presently appear.

In Figs. 2 and 3 the fluid-supply pipe 13 is
shown as connected up with the charging-
tube through the medium of the head 12 and
plate 10, these two elements constituting a
cluteh; but this is merely for the purpose of
rendering clear an understanding of the de-
vice, as in actual practice the fluid-supply
pipe is not connected with the discharge-pipe
until the latter is to be inserted within the
muffle or retort. |

The operation of the apparatus so far de-
scribed 1s as follows: The material is fed
from any suitable source of supply to the
chute 2, whence 1t passes to the receiving-
chamber 1, and the plunger 3 forces it in suc-
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cessive impulses through the delivery-cham-

ber 6 and into the charging-tube 9, which has
previously been connected with the delivery-
chamber in the manner deseribed, it being

95

understood that when the tubeis being filled

the follower-head is positioned in the outer
end thereof. In order to stop the feed of
material to the charging-tube when the same
is filled, suitable clutch mechanism (not nee-
essary to be shown) is associated with the
drive-shaft of the motor or engine and is
thrown into and out of operation through the
medium of a lever 212, disposed adjacent to
the delivery-chamber 6 and in convenient
reach of the operator. As fast as the tubes
are filled they are disconnected from the
compressing apparatus and placed upon suit-
able cars (not shown) provided for the pur-
pose, and when the desired number is fur-
nished the cars are removed to the furnace-
house, now to be described.

As shown in Fig. 1, thero is a bank of muf-
fles 22 provided, which may be of the usunal
or any preferred construction, each muffle
naving an opening 23 to receive the charging-
tube. - | |

The means for supplying, in this instance,

aeriform fluid to the supply-pipe 13 com-

prises a main 24, connected at one end with
a suitable air-compressor or other source of
air under pressure, and the main is provided
with valved branches 25, with which connect
sections of hose 26, carrying coupling ele-

ments 27 to engage with the coupling 20 of

the supply-pipe. The form of coupling here-

In shown is an ordinary hose-coupling; but
any other form of device adapted for the pur-
pose may be employed and still be within the
scope of the invention. |
Arranged at a suitable distance above the
front of the furnace is a pair of tracks 28,
which may be suspended in any preferred

ICO
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- suspended a set of diff
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manner from the ceiling of a room or other-
Upon these tracks is mounted a four-
wheeled platform or carrier 29, to the frame
of which is connected a section of track 30,
disposed at right angles to the front of the
furnace, and on this track is mounted a trol-
ley 31 of any preferred construction, carrying
at its lower end a sheave 32, from which is
erential chain-hoists
33, the chain being provided at its lower end
with a hook or catch 34 to engage a ring 35,
carried by a collar Sb adjustably mounted

- on the supply-pipe 13, tho wheeled platform,

30

- the proper point within the muifle.
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trolley, and difforontia,l chain-hoist consti-
tuting, in effect, an overhead crane.

The operation of charging a muffle is-as
follows: A charging-tube is taken and .the
follower-head being positioned therein a sup-
ply-pipe is connected with the tube in the

manner already described. The hook of the

chain-hoist is hooked into engagement with
the ring 35 and the hoist operated to bring
the tube in posifion to enter the opening 23
of the muffle, after which the hose from the
air-pipe is coupled with the supply-pipe 13.
The charging-tube is now pushed into the
muffle until its inner end contacts with the
rear wall thereof and air is fed to the supply-
pipeand impinges the follower-head 21, there-
by forcing out the charge of material and at
the same time pushing the charging-tube out
of the muffle, the charge being deposited at
The fol-
lower-head 21 may be left in the tube or taken
out and used in charging other tubes which
are being compres‘:od thus keeping a supply
of follower-heads at the compressor and also
at the furnace, or they may be left in the
tubes until the charge is blown into the re-
tort.

the rear end of the retort until the tube 1s

air and changes the tube.
may remain in the outer end of the retort and
be taken away by the operator or may fall
upon the end of the shelf of the furnace-
front and taken thence; but in either case 1t
will be used over and over again.. As soon
as one charging-tube is empty it 1s discon-
nected from the supply-pipe and another as-
sociated theremth and this is-kept up untll
the muffles are properly charged.

As herein shown, there is a ﬁemblo air-dis- |
charge pipe 0pposito each mufile, although it

is to be understood that this is not essential,

a8 one of these pipes may be made, by hav-

60

_tube may be forced intothem a suf

ing it of sufficient length, to supply air.to sev-
eral mufiles, or, if prefelred to_the Whole S@-
ries.

The charging-tubes are by preier ence made
- somewhat lonﬂ'e1 than the retorts or mu:

fles,
g0 that when tho latter are being charged tho

tance to bring its end into engagement with

their rear walls, and under this arrangement |

When the charge is expelled, the fol-
lower-head holds it in the tube tight against

icient dis- |

foreed out, and as soon as this takes place |

the air-escapes and the operator shuts off the
The follower-head |

——

‘charge therefrom.

from the outer end of the tube to present a
chamber in which the compressed air will be

3
the follower-head will be located a few inches .

0

discharged, and will thus act more directly

on the follower. The charging-tubes may,
however, be made shorter than the muflles
and will ‘e found to operate in a thoxoughly
efficient manner.

- Instead of employing the lover 21* for op-

erating the clutch mechanism of the engine

4 to stop the compressor when a holder has |
received a charge automatically-operating

mechanism may bo associated with the holder
to effect stoppage of the-engine when a holder
is filled.

It is to be understood that this mvontlon 18
adapted for use in connection with furnaces
employing the Silician type of muffles, and as
itsapplication thereto wﬂl be obvious detalled
illustration is omitted.

Having thus fully desorlbod my 1nvent1on,
what I clalm as new, and desire to secure by
Letters Patent, 18— | -

1. An appamtus for ohargmn' a retort com-
prising a holder for containing the material
to betreated and means for foremo' the charge

75' '
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from the holder without altering tho position

of the holder in so doing.
2. "An apparatus for oha,rn*mﬂ‘ a retort, com-

prising a holder for eontammg the matorlal

to be treated, and means for supplying fluid

95

under pressure to the holder to force the -

3. An apparatus for chars ging a retort, com-
pr1s1n0* a holder for oontammﬂ' the materml
to be charged, and means dotaehably a880-
clated therewith for supplyving fluid under
pressure to force the charge therefrom.

4. An apparatus forcharging a retort, com-
prising a holder, a follower-head loosely
mounted therem and means for supplymg
-ﬂu1d under pressure to the holder. '
5. An apparatusfor eharging a retort, com-
prising a holder, means for supplying fluid

- I00

105

JIO

under pressure thereto, and mechanism for

‘detachably connecting the holder and fluid-

supplying means.

6. Anapparatus for (,ha,rﬂ'mg a retort com-
prising a holder provided at one ond with
means for association with a compressing ap-
paratus and at its oppomte end with means
for connection with fluid-supply mechanism.

7. The combination with a furnace, of a
traveling crane, means for su-pp}yinga,ir-ﬁn-
der pressure, a holder for containing material

175
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to be treated, a detachable device connecting

with the holdor and with air-supply means

and serving to introduce compressed air into
the holder, and mechanism con neotm o the said.

device and the crane.

12,

-In testimony that I claim the foroo'omg as
my own I have hereto affixed my signature in |

the presence of two witnesses.
~ THOMAS J ONES
Witnesses:
NELSON F. ACERS,
- HARRY THOMPSON,
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