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To.all whom it nvey CONCETIL

- Be 1t known that I, IeNATIiUS HAHN,
Sharpsburg, (opposite PittSblll
ty of Allegheny and State of Peunqylmnm

of

in F'urnaces for the Manufacture of (zlass, Iron,

My invention and its advantages are de-

ing plate-glass in pots, because I lately de-
signed and set into operation one for this pur-
pose which 18 working very successfully, and
embodies most of the improvements hérein
dwelt upon, using natural gas as fuel, but so

arranged that if ever any interruption should

occeur in its flow the same furnace could be
operated as well by the use of artificial gas—
i. €., gas produced through human STill per
any of the well-known methods However,
L desire to be distinetly understood that my im-
provements are applicable also to furnaces
used in the manufacture of steel, iron, zinc,

and other metals, or to vitreous substances,'

and consist, first, in preventing the decompo-
sition of non- pelmanent gases, and conftrol-
ling the temperature by combmmn at the
"':)011;113 of combustion a compqratlvely cold gas
and preheated air, whereby the formation of
fixed carbon and loss in volume and quality

of the gas is avoided, while the temperature -

of the flame can be ﬂ'rajded by the tempera-
second, in

regenera-
tors with the working- ehamber that they may
be worked as ordmfu"y reversing-regenerators

TIOW are or that the reﬁ'euemtors of eitherside

or seb nmy be wor_h_ed as independent revers-
ing-regenerators, while the other set is out of
service or being repaired; third, in connect-

ing the W()I‘klnﬂ* chamber or hearth and the
regenerators bV valved conduits, whereby the

dn ect communication of any reg enerator with
the hearth or working- clnmber may be ob-
structed, so as to reverse the separate regen-
erators of a set between themselves; fourth
In providing the working-chamber with g ELS
and air flues, which dehver through the bot
tom of the clnmbel and also Wlth sinillar

ﬁues which deliver 13]11“0110*11 the side or end |

(No model.}

2, ), 1nthe {3011]:1- 1

' working- chmnber aml two 1eﬂenelators ar-

_ : ranged Tbelow the working- chamber a waste-
seribed herein as appliedto afurnace for melt-

1 walls, wher eby a more thorough and uniform

dlstmbutlon of the gases and he“utmﬁ of the
whole working - chamber is obtftmed fifth,

| In arranging the cas-inlets above the air 1nlets 55
have invented a new and useful Improvement °

Whereby In using a comparatively cold gas

i with a preheated air, the greater gravity of -
Steel, &e., and in devices for 0perat1nﬂ the;

same of which I declare the follownw to be a
full, (*](.,m, and exact deseription.

the gas will facilitate " its proper admixture
Wlth the air; sixth, in combining with a
60

(:lmmber interposed between the regenerators,

i extending the entire length ther eof and pro-
| vided at “each end with eleamnn ports SO as

to facilitate the removal of any waste glass or
metal which may escape from the worhmﬂ—-
chamber, and thus reduce to 2 minimum the
time the hearth is exposed to cooling-currents
of air; seventh, in combining w 1Ll1 & work-
znfr-chmillber hwmﬂ two sets of reversing 7o
n*enemtms arra un*ed below the same a waste-
Lh%mbermtel Dosed between the regenerators
and extending the whole Iength thereof said
waste- 011'1,1111)81 provided at eaeh end with
a clearing-port or door, and a transverse tun-
nel or passage which divides the sets of re-
generators either partly or entirely, and in-
tersects the waste-chamber, so as to facilitate
access to the waste- chambers for removal of
débrig, &c.; eighth, in combining with the 80
main na& supplyr and the branch pipes lead-
ing thelefmm to the opposite sides of the
furnace coupled valves, whereby, in revers-
ing the direction of the o gas the valves may
be simultaneously 0pemted and thus avoid
delay or accident; ninth, in interposing be-
tween the gas Supply and the furnace, at a
point near the combustion-chamber, a cool-

ing chamber or box, which shall prevent the
superheatmﬂ of the gas and reduce the tend-

ency to the formation of fixed carbon, and
consequent loss of fuel; tenth, in a revers-
ing-valve composed of a casing hfwi;w suitable
1:)01*ts and hollow cam-shaped v'ﬂves arranwed
therein, so that the inflammable gas or atmos-'
pheric air will pass into and out of the hollow
valve, while the heated waste gases of com-
bustion pass on the outside thereof, whereby
the valves are not so liable to become defective
from overheating,warping, &ec., as in the case
of the ordiﬂary construction; eleventh, in
combining with afurnace ha,vmw two or more-
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doors arranged on the same side, a power- } ances, in the usual manner, and from-said re-

shaft common to-all the doors, and devices
for detachably attaching the doors to the pow-
er-shaft, together with a prime motor for op-
erating "the power-shatt, whereby any or all

of the doors may be raased or lowered at the'|

will of the operator and without undue expos-
ure of the workmen to the heat of the furnace;
and, finally, in details of construction and spe-
cific combinations, which will hereinafter more
fully appear.
- 1 will now proceed to deseribe my inven-
tion more specifically,so that others skilledin
the art to which 1t appertains may apply the
same.

In the drawmﬂ's, Figure 1 is an elevation of
a furnace embodying my invention ,and of the
reversing-valve chamber. Fig. 2 is a longi-
tudinal vertical central seetlon of the same
through the working-chamber and the waste-
chambers. IKig. 3 1s a horizontal section

- through the working-chamber, the section on

25

30

- from to the reversing-valves.

40

. but may be of any approved charaeter

45

50
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the left being lower “down than on the right,

so as to show the end alr-ports on the left and

the gas-port and cooling-box on the right.
Fig. 4 18 a transverse vertical section of the
furnace, showing the arrangement of the air
and gas ports 1n the end WELHS and how the re-
generators communicate with the waste-cham-
ber. Xig. 5 1s a similar view showing the ar-

_ angement of gates or valvesfor cuttlng outthe
regenerators when reversing through theside

regenerators. Iig. 6 is a houzontal section

“near the base of the furnace, showing the re-

generators and the passages le&dlnﬂ' there-
Fig. 7 is a simi-
lar section somewhat higher up, S0 as toshow
the relation of the regenerators the waste-
chambers, and the intersecting tunnel. In
the sever al figures, for the sake of clearness,
the checker- Work has been omitted from the
regenerators, as it has nothing peculiar in it,
I‘Jcr
8isa horizontal section of the reversmg-valves
and a diagram of the flues leading toand from
the regenerators. Tig. 9 is a similar section

showing the valves reversed. g, 10isa ver- :

tical sectlon of the valves and valve- chamber.
(Shown 1n elevation in Fig. 1.) Fig. 111is a
detached view of the S];)lder or bottom of the
valve-chamber, which rests upon the brick-
work at the juncture of the flues leading to
and from the regenerators. (SeeFig.6.) Flg
12 is an end view of the furnace, showing the
arrangement of the power devices for operat
ing the doors. Kig. 13 is a sectional view of

 the valves inthe gas-pipe.

Like letters refer to like parts Wherever

~ they occur.

60

In the drawmgs A iIndicates the Workmg-

chamber of the furnace, provided on the sides
with suitable doors, ¢ a, which can be oper-

~ ated singly or collectwely by mechanism here-

1nafter described. Below the furnace-bed are
arranged two sets of reweuerators, (see Tigs.

6 and 7 ,) B B’ and B®* B?, which are filled W1th

checker work or othel regeneratmg appll-

gener ator-chambers lead the flues or passcuges
b b b* b to the valve-chamber C.

The reversing - valve and valve - chamber,

which are of novel construction and adapted
to reverse either through the sets of regener-
ators or through the regenerators of one or the
other set, will next be described.

Where the flues b b’ b* b°, leading from the

regenerators, meet, they are divided from each

other and from the flues ¢ ¢, which lead to the

| stack by cross-walls ¢/, and upon the cross-

' by a cover,
mushroom or equivalent valves ¢’, which may

e

walls ¢’ rests a spideror plate, ¢/, Fig. 11, hav-
ing ports corresponding in numberto the flues
leading from the regenerator and to the stack.
This spider or plate ¢’ forms the bottom of the

£

valve-chamber C, (see Figs. 8, 9, and 10,)

| which chamber in the plesent mst:smce con-

sists of a cylindrical casing, ¢’, closed above
¢, having ports controlled by

be operated by hand or by well-known mech-
anism, as preferred. Within the cylindri-
cal casing are arranged two hollow valves, ¢°

¢’, of segmental form in cross-section, one of

sald valves being keyed to the shait ¢, and the
other journaled on the shaft by means of a
sleeve or equivalent devices, and both sleeve
and shatt being provided with bevel-gearing
d d, which mesh with a bevel-gearing, D,
whereby, in reversing, the valves are caused
to move simultaneously 1n opposite directions.
The connection of the valves ¢’ and ¢' with the
shaft and sleeve should, however, be such that
either ¢’ or ¢’ may be operated separately when
required, for purposes which Wl]l hereinafter
appear.

T would here indicate a modification of the

valve which may be employed, if desired,.
viz: The receiving and discharge ports for

air, &c., may be all on one side or in the bot-
tom of the valve-case, (instead of as shown at
¢’;) and the valves c sand ¢ in that case would

be cups receiving and discharging on the same

35
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105
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side, instead of bubes receiving at one end and .

-discharging at the other.

By reference to Figs. §, 9, and 6 it will be
noticed that when the Yfﬂves are 1n the posi-
tion shown in Fig. 8 the air entering through
the mushroom-valves will pass through valves
¢ and ¢’ into flues b b, and through regener-
ators B B’, while the waste products from B’
B .will pass, by flues §* b°, outside the valves ¢®
and ¢', through flue ¢ tothestack. When the
valves are reversed or brought into position,
(shown in Fig. 9,) the waste products, which
pass through regenerators B B’ and ﬂues b b,
will rise into the cylindrical casing ¢, outside

the valves, and pass into flue ¢, Whﬂe the air’

entering thro,ugh the _mushroom valves ¢ will
pass through the valves ¢® and ¢" and enter
flues b* and % leading to regenerators B? B2
To return to the description of the regener-
ators, these regenerators B B’ B’ B’, (see Fig.
7,) which are arranged below the furnace, are
not built close together with walls common to
two or more regenerators, as iS commonly

115
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done, but each IGUGDEI&tO[‘ has its own walls,

and the several regenerators are separated by_

a waste-chamber, T’thh extends the entire
length of the 1‘6061161"&1301*5 and furnace-bed,

and by a transverse passage or tunnel, P |
which may extend clear through or 01’11\7 far

enough to Intercept the waste-chamber E, as

clesuﬂd The several regenerators communi-

cate with the hearth by flues or oas-channels

b* (see Fig. 8 and dotted lines in Fw. 2) and

ports or Aues °, which deliver through the

end (or side) walls and below the gas- ports |
and also by ports 0%, which enter flues e inthe
top of the waste- clnmber I, which deliver

into the bottom of the hearth.

The regenerators, as thus far deseribed, are
only capable of reversing in the usual man--
ner-—that is to say, by reversing the direction
of the flame—Dbut it is often desirable to work .

with the regenerators of one side while the
other set is out of service for repairs, &c.

For the purpose, I construct the regenerators
so that I can work with two or more of a side,
and reverse the air thr mwh the regenerators.

while using a continuous

1:—111‘1@. __ In order to

do this, I connect the vertical flues ", leading
from the regenerators by a cross- ﬂue e, (fsee'

Figs. 2 and 5,) and prowde a series of change-
able valves or gates, ¢, (see I'ig. 5,) whmh

whentneregenerators are working g intheusu al
manner of reversing-regenerators, occupy
the upper position or that shown in Hig. 5, 80

as to close the cross-flue ¢'; butb when it be-
comes necessary or desirable to cat out one set

of regenerators and reverse only on the other
set the gates or valves ¢* are transferred to the

lower positiou, (marked ¢*,) on the side that

the cross;c.onduit ¢ and return to one of the

- regenerators of the side whieh is in service.

45

50

To which one of said regenerators the pro-:
duets of combustion pass wﬂl of course depend
upon the way the valves ¢ (see Fig. ) of the
In order
that this reversing between the regencrators :
of asidemay be better understood, I will again-

cross-flues € are set on that s1de

refer to PI“& S and 9. Remembermo tlmt the
valves ¢f and ¢ are so connected to the power

~that one may be moved independently of the

NE

60

other, 1 will suppose that regenerators B* B’

are ot of service, and 1 wish toreverse through
regenerators B and B, I release one of the
valves and use only the other—as, for instance,

¢'.  This valve will be moved so as to cover
flue 0, (while the valve ¢® stands baek out of
the way to the right,) and the air will pass
through v
genemtor B, through flue 5* and ports ° 5° of

that side, into the furnace, the products of

combustion crossing the working-chamber out

by 1:)0113 b*> of the opposite side, into cross-con- |

duit ¢, back to flue &* of the 1"6%1161‘%01‘ B,
throuﬂ*h said reg enemtor and 1ts lue ¥/, into
the VELIVG casing ¢, and out through flue ¢, to
the stack. “‘Vhen 1t is desired to reverse, the

Consequently the products
of combustion, after crossing the hearth and
entering the ports 6° of that S1de must rise into

alve ¢ 11:11;0 ﬂue b, and thence to re-.

valve ¢ is moved to the left, so as to cover
flue 0, and the air takes its dir ection through

regenerator B, while the produects of combus-
tion escape thr ough regenerator B, &e., as be-
fore specified.

70

G indicates the gas - conduit, hmnnﬂ* the

branch g, leading to one side of the furnaee
and the branch ¢ ) leading to the other Sl(le

75

Inthe branches g ¢ are Valveq v, (see Fig.13,)

which are each provided with a er m]-,h arn,

sald arms being coupled or connected by A
link or lever, V, from which a rope, 2% or
other device may lead, for oper ating the valves.
It will be noticed that the planes of the valves
are arranged angling, so that when one valve
1s opened the other is simultaneously closed.
This coupling or connecting of the gas-valve

precludes any possibility of 118 Jhmnn the
valves. Onthe gas-conduits, and . omted just
over the mir'ports which lead into the ends (or
sides) of the furnace, are placed chambers or

boxes H, which I term *‘cooling-boxes,”” as

they have for their object to preserve a low
temperature of the gas up to the time it en-
ters the combustion-chamber,
shall be as little deposit of carbon as possible.
The boxes H are provided at the ends with
slide-doors %, (see Fig. 3,) so that should any

carbon accumulate in the boxes it can be read-

1ly broken up and forced into the combustion-
chamber. ™The gas-ports ¢* (see Fig. 2) enter
the combustion- (,hmnber "LbOVG the air- -ports
b°, in order that the non-heated gas, which is
heavier than the preheated air, nmy sink and

- become intimately admixed WIth the air.

Thenextfeatureto be described is the W’ISLP-
chamber E. (See Figs. 2 and 7.) This chain-

ber, which 1s locnted directly under the work-

lllﬂ-(‘ll‘ullbel" A, is interposed between and
separates the regenerators B B’ B* B2 Tt ex-

| tends the Whole length of the furnace and re-
| generators, and 1s provided at each end with
‘a port, I, which cean be closed by a- suitable

door to pl event the cooling off of the hearth.
Where four or more IGVGlSll’]G‘ regenerators
are employed, I prefer toruna 131“&1181?01 s tun-
nel, ¥ (see I'ig. 7) to intercept the waste-chani-
ber and 1 provide additional doors, as well
to the tunnel as to the waste-chamber. This
tunnel I also forms an admirable means of
galning access to the regenerators, for clean-
ing and repalring the same. By preference,
the waste-chambers have ineclined bottoms,
which slope from the middle to the elearmo-
ports I, asat 4, Fig. 2. The top of the waste-
Lhdl‘ﬂb@lﬁ' F communicates with the combus-
tion-chamber A by means of a series of flues,

e, into which the flues ® from the regenerator s
delwer which 1l
or tile f when communication between the
working-chamber and waste-chamber is not
desu*ed Tt will be noticed that the regener-

ators B and B’ do not each communicate by
ports I° with the same flue £, but with alter-
nate fiues, as indicated by dotted lines, Fig, 3.
The purpose of these flues ¢ are twofold, viz:
First, by removing a tile or cap, f/, ab any

S0

Q0

so that there

95
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es ¢ may be elosed by caps .




point air from the regenemtm can be adnut

10

‘ted to that part of the working-chamber, and

the combustion thus contmlled 80 as to ren-
der the operation of the furnace uniform; and
secondly, in case a pot of glass should break
and the molten glass low down into the waste-
chamber, then one or more of the tiles f’ ean

be removed and the hrot gases will pass down

the corresponding flue, e, strike upon the
molten metal on the bottom of the waste-cham-
ber, and keep up its temperature until it can

- be removed, while the products of combustion

will pass [r om the waste- chamber K through
the ports 4° into whichever of the regener ators

15

the waste gases or products of combustlon are
at that time passing through.

I will.next describe the devices by which I

- ‘raise-or lower any one or all of the doors of

20

the working-chamber without unnecessarily

exposing the workmen to the heat of the fur-
nace, and for that purpose refer, especially, to

' FJgS 1, 4, and 12 of the dlELWlI]ﬂ‘S wherein is

23

shown Joumaled in suitable bedrmﬂ‘s on the
furnace two parallel shafts, K, each provided
with segments F, eorrespondmn* 1n number to
the doors a of the farnace, and at the extremity
with a crank-arm, % _The segments k are

. keyed or otherwise secured to their'respective
- shafts, so as to move therewith, and are con-

_30

nected with the doors by chams k*, which are
- secured to the segments at one end (see Fig.
12,) so that when that radius is in a horizon-

tal plane the door will be down in position;

‘and when the shaft K 18 rotated, so as to bI‘lDG‘

- the position shown ati the left of Fig.12. The-
“connection between the chains and ‘doors or

43

the same radius into a vertical posttion, the’
chain will apply itself to the periphery of the

segment k, and the door will be elevated to

the chains and segments shonld be such that

each or all the doors may be connected to or

disconnected from the shaft at pleasure.

~ Journaled on the furnace is arocking lever,
- L, to the OppOSlte extremities of Whlch the |
crank-arms & are connected by means of chains

!, and these chains are also detachably con-
nected to the rock-bar L, so that the connec-

- tion can be made with theshaft K of either side,

50

55

according to the location of the door or doors

to beraised. Therocking lever L., in the pres-
ent instance, 1s in the form of a segment hav-
ing gear-teeth on its periphery, or the half of

a worm-wheel, and power is applied thereto

through a transverse shaft, M, journaled on
the furnace, and provided with a screw or

WOorm, m.
In raising or operating the doors a by means

- ofthe devices described,any one or more doors

60

of the same side may be connected by its or
{heir chains with the corresponding segments

k, and the shatt to which said segment or seg-
_.ments is attached is connected by 1ts chain 1

with the rock-lever L,which, being oscillated
by means of shaft M, will raise and lower the
door or doors, as Shown in Fig. 12,

- The general construction as well as the op-

-30’2;22"‘4

¢

scribed in detaill, I will now briefly sum up
the general operation of the furnace. :
This furnace 18 designed to use either natu- 70

ral gas or manufactured gas. Natural gas *-
contains a large percentage of vapors and of
non-permanent gas, vapors, &ec., which T have
discovered, if subjected tohigh heat —such as
when gas is preheated or regenerated prior to 75
1ts union with the airwhich supports combus-
tion—are liable to be converted into fixed car-
bon or soot, thus clogging the regenerators
and resulting in a loss of fuel. Therefore I
use this gas without regenerating it, and thisis 8o
what I mean by ‘‘non-preheated,’’ preferring

a temperature under 600° or 700° Fahrenheit
when 1t can be obtained. Foraugmenting or

reducing the temperature of the working
flame, I rely on controlling the temperature of 83

theair, which I preheat or regenerate moreor
less according to the temperatule 1 desire in
the working- ﬂa,me S

In 0pemtmﬂ* the furnace, I .start with com-
paratively cold gas,either natural or manufac- QO

tured, which is admitted through pipes ¢ to

one or the otherside of the furnace, first pass-
ing through cooling-box H,which permits ex-
pansion and prevents in a measure undueheat-
ing,and then escaping into the furnace through g5
oas-port g%, (see Ifig. 4,) in a sheet above the
air - supply, -sinks, and becomes intimately
mixed with the air as it spreads out in the
working-chamber A. The air which enters

through ports 4° and b° has been previously 1co

preheated to the desired temperature by pass-
ing through one or other of the sets of regen-
erators. Theflame crossesthe working-cham-
ber A longitudinally, and passes by the oppo-

site ports, 0% into the opposite sets of regen- 105

erators, and thence to the stack, as before
Speclhed 1t will be seen that the gas and alr
currents entering by ¢* and-b° tend to traverse

the length of the furnace, while those entering

at b° cross and intermingle with the houzontal 110
carrents. Iurthermore,ifthe combustion be-
comes less perfect as. the flame advances, the
covers f’ ¢an be removed at different p0111ts

| and an additional supply of air direct from

the regenerators can be introduced through 115
the bottom of the furnace at the desired point.

If a pot should break or molten glass escape, - -
by removing one or more of the tiles or caps

J71t will be allowed to escape directly into

the waste-chamber E; and by reversing the 120
operation of the regenerators, a portion of the
flame and waste products will pass through
said flue or flues ¢, keeping the molten glass

or metal 1n the waste-chamber hot until it ecan

be removed, as hereinbefore set forth, the 125
waste products of combustion from the waste-

chamber finally escaping therefrom by ports

b’ into the regenerators,which are then carry-
ing off the waste products.

Havmg thus set forth the nature and advan- 130
tages of my invention, what I claim, and de-
sire to secure by Letters Patent, 18——- ~ .
1. The method herein described of prevent-.

eratlon -of the special parts having been de- | ing the decomposwlon of non- pelmanent gases _
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and contro]lmn* the tempemture of the ﬂame 1 passmo on the outside thereof, substantially

which (3011515’[5 In combining, at the point of
combustion, gas at a tempemture not exceed-
ing 600° Fahrenheit and preheated air, sub-
Stantlally as and for the purposes speci fied.
2. In a reversing regenerator-furnace, the
combination, with theworkmn chamber,oftwo
sets of reﬂ'enerator chambers arranged on oP-
posite 51des of the working- chftmber each set;
of regenerators having valved connection with
the hearth,whereby the furnace may be worked

.contmuously by the regenerators of either
side, while the reg enemtms of the opposite

smle are out of service, substfmtml]v as and
for the purposes speelﬁed |
o. The combination, with a working- olnm-

ber, of two 1*(30*61161’*&’[01‘* chambers cor:;neeted

W1th the hearth by valved conduits, substan-
thlly as and for the purposes specified.
4. In a gas-furnace, the combination, with
gas and air flues which deliverinto the WOI'L-
1110 chamber through the side or end walls, of
one or more flues whwh deliver intothe WOlk-
ing-chamber through the bottom thereof, sub-
s’t'mtmlly as and for the purposes specified.
. In a gas-furnace, the arrangement of the
a,s Inlets above the air- mlets whereby, in
using cold gas, the greater D*mﬂty thereof will
fflcﬂlmte its admixture with the air, substan-
tially as and for the purposes speelﬁed

6. In combination with a working-chamber

and tworegeneratorsarranged below the same,

awaste-chamber interp osed between the regen-

erators, extending the entire length. thereof
and prowded at e’LGh end with a clearing- port
or coor, substantially as and for the purpose
seb forth

7. The COI]lb]l]’lthl] with a workmn chamber
havmc' two sets of reﬂ enerators 11*1"1,1:10(,(1 be-
low the same, of a waste chamber ‘ermwed
between the regenerators below the workmw-
chamber and e”sttendmﬁ theentirelength thel"e-
of, said waste- chmnber provided at each end
Wlth a clearing-port or door, and a transverse
tunnel which entire]y Or pa-l‘tly_ divides the
sets of regenerators and intersects the waste-
chamber, 511bstantlall y as and {for the pu rposefq
spec1ﬁed

8. In a reversing gas-furnace, the combina-

tion, with the main gas-supply and the branch
plpes leading therefrom to the opposite sides
of the furnace, of the coupled valves,whereby,
in reversing the di rection of the gas, the valves
are simultaneous y operated, substantm]]y as
and for the purposes Spemﬁed

9. In a gas- furnace, the combination, with
the gas- dehvery pipe, of a cooling ehamber or
box arranged on the pipe at or near the com-
bustion- ch‘mmber of the furnace, substantially
as and for the purposes Speelﬁed

10. Inareversing-valve, the combination of
a-casing having 'suitable ports and one or more
hollow can - shaped valves arranged therein,
whereby the inflammable gas or atmosphemc
alr will pass into and out of said cam-shaped
valves while the waste gases of combustion are

as and for the purposes spemﬁed |

- 11. Inareversing-valve, the combination of
a fixed casing hmrmg ports, and two hollow
seg menml I ov“bb]e valves arranged within the

~casing, one of said valves 1{eyed_ to and mov-

able with a central shaft and the other valve
journaled on the central shaft, whereby the
segmental valves may be moved to and fro
from each other within the casing, substan-
tially as and for the purposes set forth.

12. In combination with a furnace having

two or more doors arranged on the same side,-
a power-shaft common to all the doors,

de-
vices for detachably attaching the doors t0
the power-shaft, and a worm 'Ll]d worm-wheel
for actuating the power - shaft, whereby the
several dOOIS may be severally or collectively
raised or lowered, substantially as and for the
purposes specu‘ied

13. The combination, with a furnace having

two or more sets of doors on opposite 51(1@3 |

each set having a power-shaft to which the
doors of its set are mdependently and detach-

ably connected, of a prime motor common to

both power- Slnfts and detachably connected
with both of said sh&fts, whereby any single
door or all the doors of either side may be
severally or collectively operated by the same
power mechanism. substanially as and for the
purposes specified. - |
- 14. The combination, with the working-
chamber, of one or more regenerators for pre-
heating the air and one or more gas-conduits
which deliver the non-permanent gas directly
to the combustion-chamber, whereby the air
may be highly heated while the gas is deliv-

ered at a temperature not exceeding 600°

IFahrenheit, the products of combustion pass-
ing from the combustion-chamber through the

~working-chamber to and through the regen-

erators, substfmtmlly as and for the purposes
3peclﬁed

15. The combination of a Worlﬂnﬂ chamber,
two or more reversing - 1"6“‘81]61‘&1]01":5 for pre-
heating the air, and through which the waste

products of combustion from the working-

chamber pass to the stack, one or more gas-con-
duits which lead directly to the point of com-

bustion, which is located on the same side of

the working-chamber where the air for sup-
porting combustion first reaches the working-
chamber at that time, and valves for changing
at intervals the delivery of gas from one side
of the working - chamber to the other side
thereof, Substantml]y as and for the purposes
Spemﬁed |

16. The combination of a working-chamber,
two sets of regenerators armnn‘ed below the
same,and a waste-chamber Whleh partially sep-
ar nu:(zs the regenerators of opposite sets, sub-
stantially as: and for the purposes specified.

IGNATIUS - HATIN.

Witnesses:
K. MELBER,
W. HEERLEIM,
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