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UNITED wTAE“F S PATENT OFFICE

‘GuORGE LONDRESS AND WEBSTER WORLEY, OF GRA¥TON, WEST VIRGINIA.

ZINC-FURNACE.

1,048,420,

Specification of Letters Patent.

Appllcatlon filed June 25, 1912,

Patented Dec. 24,1912,

Serial No. 705,834,

do all whom itenay concern :

Be it known that we, Grorer Loxbprrss
and Wesster Worn Ly, (‘ltl/(‘ﬂ‘) of the United
States, residing at: (11&“011, in the county of
Taylor and State of West Virginia, have
invented certain new and useful Improve-
ments in Zine-Furnaces, of which the fol-
lowing is a speeification.

This invention relates to smelting fur-
naces.

One abject is to provide for the construc-
tion of a smelting furnace embodying such
parts in the frame work (hereof as to enable
the furnace to be built at a compuratively
small expense and with a minimum amount
of abor without in any way depreciating
the strength and Tife of the stru tare.

Another objeet resides in the provision of
a smelting fornace which may be economi-

eally const 1'11(~(m| and which is so designed,

connected together, and constructed as to
greatly l)mlmw the tife of the structure as
(ompucd with the Tife of the structures
now in use for smelting purposes.

A stitl further objeet is to provide a phis
rality of smelting furnaces conneeted to-
gether and vet permilting the same access
to the rear walls thereof as may be had to
the front walls of the furnaces, there being
a space arranged between adjacent finnaces
through which an attendant may pass and
by virtne of which he may mend a rear wall
as easily as a front wall and through which
attendants may pass for mspectmn of the
rear walls at any time, the spaced furnaces
being Grmly conneeted together so that one
will aid in supporting the other.

It is still further designed to provide a
frame-work for bnilding smelting or other
{furnaces wherein the various parts may be
inexpensively manufactured and the parts
readily assembled to facilitate the building
of the furnaces with a1 minimum amcunt of
labor,

With the \l)m e and other objects in view,
the present ‘invention consists of the combi-
nation and arrangement of parts hereinafier
more fully described, illustrated in the ac-
companying  drawings and parvtienlarly
pointed out in the 11)})(*11(10(1 claims, it be-
ing understood that changes may be made
in the form, ])mportmn, size aud minor
details witheut departing from the scope or

sacrificing any of the advantages of the’

invention.

In the drawings:—I'igure 1 is a vertical
transverse sectional view through two fur-
naces mounted over 4 tunnel. Fig. 2 is a
horizontal sectional view through the fur-
DACes. Irg, 8 is a side view partly in ele-

ation and partly in section. Fig. 4 is a
i1 agmentary view illustrating a series of
blow boxes or hydrocarbon burners set up
together with one of the adjacent rear buck-
s(.\)» aed the mterlocking connections be-
tween then If9g. 5 1sa detail view of onn
of the buck-stavs. Tig. 6 is another detail
view of a biclk-stay.  Fig. 7 is a horizontal
seetional view through one of the front
buck-stays. Fig. 8 is a horizontal sectional
view through oue of the rvear buck-stays.
Thig. 9 is a transverse
one of ihe members for ¢

connecting the fmnl

stays together. IMig: 10 is a front view of
oné of (he front buck- stay - interlocking

metithers.

Referring now more particularly to the
accompanying drawings the reference char-
acter 10 indicates a tunnel through which
trucks or other vehicles may pass and into
which the ‘residue from which the zine s
extracted in the furunee may be delivered
when cleaning the retorts of the furnaces.
This tunnel is formed by conerete abut-

Cments 1T and brick work 12 on the abut-

ments with the tunnel inclading an arch
13, there being passages 14 leading into the
tunnel as shown. )

Tt is on top of the brick work 12 that our
Firnaces are disposed and it will he seen
{hat the furnaces which are designated at
A and B oarve disposed in spaced relation in
contradistinetion to separate furnaces con-
neeted together by a single center wall. Ve
pxcimal»l\ form the furnaces in spaced ve-
tation so that an attendant niay enter the
space 15 between the furuaces to repare the
backs or any part of the back of each of
the furnaces, if repair should be necessary
at the baeks thereof. Detween the Turnaces
at the bottom ave spaced tie members 16
and between the fornaces at ther
portions are spaced Ge members 17 which
effectively sustain the rear walls of the fur-
naces in proper spaced relation.

The furnaces are preferably construcied
alike and of anmy size necessavy or desived
and therefore in deseribing the same refer-
ence need be wade (o bul one of them, On
top of the brick work 12 awe longitudinal

upper-
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plates 18 edch of which has a plurality of
notches 19 on its outer edge in which may
be disposed rail or other anchoring irons
20 which extend vertically into the brick
work 12 with -opposite anchors 20 connected

‘together by tie rods 21 which are adjust-

able by means of turn buckles 22. These

-anchoring ironz 20 prévent outward move-

ment of the plates 18 to obviateé lateral shift-
ing of the outer walls of the furnaces.

. Front wall buck-stays are indicated at 24
and each has a notch 23 at its outer lower

end ‘adapted to fit over the longitudinal

plate 18, as shown in Fig, 1. These front

.buck-stays are preferably arranged through-
out the front side of the furnace the same

. distance apart with relation to one another
and each is reduced at its upper end to form
_ a shoulder 25 and a vertical extension 26

20

provided with a screw threaded eye in its
outer end for a purpose presently ex-
plained.. On each side of each front buck-

~ stay 24 will be seen (Fig. 7) a plurality of

25

30

équidistant ribs 27. which are preferably cast
therewith and eachi of which ribs has a dove-
tailed recess 28 in its upper side which re-
cesses are adapted to form . sockets to re-
ceive the dove-tailed portions 29 of the buck-
stay connecting members 80 (Fig. 9) which
members 30, by virtue of their interlock-

“ing connection with the front buck-stays 24,

35

40

‘45

50

proper spaced relation.’

Each buck-stay 24 has a vertical groove
31 extending from the bottom therecf to
said shoulder 25 for the reception of fire
brick material 32 to prevent the front buck-
stays from being exposed to the direct heat
or flame of the furnace to prevent burning
out of the stays and each of the members
30 has a horizontal recess 33 on its inner
side to receive a fire brick 34 which is adapt-
ed to project from the groove or recess 33
to form a support for the retorts to be here-
inafter referred to. "

The rear buck-stays of each furnace are
indicated at 35 and 36, each of the buck-
stays 85 having its opposite faces provided
with ribs 87 (Fig. 5) with each rib in its
upper side formed with a dove-tailed recess
38’ (Fig. 5) just like the recess formed in the
front buck-stays for the reception of inter-
locking members 38 (Fig. 1) provided with
dove-tailed portions adapted to fit in the

serve to-tie the front blick-stays together in

55 recesses of the ribs of opposite stays 85 in
-the same manner that the interlocking mem-

60

65 .

bers connect the front stays. These inter-
locking members 38 each have a horizontal
recess 40 adapted to receive a horizontal

supporting brick 41 adapted to prevent

burning out of the interlocking members 38,
that is to keep them from exposure from

the heat or flame of the furnace and which
project inwardly of the furnaces to support
the inner ends .of the retorts. The rear

1,048,420

%42 (Figs. 4 and 6) provided with dove-
tailed recesses or sockets 43 therein similar to
the 1ecesses or sockets formed in the ribs 37
of the stays 35 so that interlocking members
38 may be disposed between the rear buck-
stay-35 and a rear buck-stay 37 to interlock
them together and hold them upright and in
proper spaced relation.. The inner sides of
the buck:-stays 36 have oppositely disposed

ribs 44 on their inner sides on which ribs

44 are slidably mounted blow boxings or
hydrocarbon burner casings 45, there being
blocks 46 disposed between the vertically ar-
ranged casings 45 and having preferably
the same cross sectional shape as the cross
sectional shape of the casings 45. Lugs 44’
support the lowermost casings 45. :

The rear buck-stays 35 and 86 are pref-
erably each reduced at their upper ends to
form shoulders 47 and vertical extensions
48, the latter being provided with screw
threaded openings adapted to receive tie
rods 49 and- 50, the latter tie rods being
preferably- Y-shaped (Fig. 3) and adapted
to be used where two of the closely spaced

f buck-stays 86 have on their outer sides ribs

70
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90

rear buck-stays 36 are to be connected with

a single front buck-stay 24.

Disposed on the shoulders 25 and 47 of -

the front and rear buck-stays 24 and 35 re-
spectively are angle irons 51, which form
abutments for the efficient support of the

arch 52 of each furnace. Fach of the rear

buck-stays is provided with a longitudinal
or vertically disposed groove adapted to re-
ceive the fire brick material 53 to shield the
‘inner edges of the rear buck-stays from the
heat or flame of the furnace and thereby
prevent the rear buck-stays from burning
out.’ ' k

The casing 45 of the hydrocarbon burn-

95

1060

105 .

ers are arranged in spaced sets throughout

the length of the furnace as may be seen by

reference to Fig. 2 of the accompanying .

drawings and the end walls 54 and 55 of the

furnace are braced in any suitable manner,

110

preferably. by metallic or other beams 57, .‘

with the side walls of the structure termi-
nating preferably short of the wall 55, leav-
" ing a space 58/50 that by virtue of expansion
of the side #valls incident to heat the end
walls 54 and 55 are not placed under undue

stress because of the space 58 providing for

ample longitudinal expansion of the walls,

incident to' heat, it being understood “that
the .side walls are mudded up between the

buck-stays and interlocking members 30 and

38 in the usual manner together with any

other spaces that may exist between the

parts forming the skeleton work or support-
ing structure of the side walls. -~ -
The character 59 indicates an air pipe dis-
posed over each furnace and which may lead
from any suitable source. Communicating

115
120

128

with each air pipe 59 are branch air pipes Ase
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60 which lead down along the rear side
wall of each furnace in line with the hydro-
carbon burners with each beanch pipe 60
provided with an air nozzle 61 leading. into

5 the chamber 62. The gas pipe 63 Teading
from any suitable source may be supported

in any suitable manner, as for instance by
brackets 64 on the rear wall of each fur-
nace, and it has ‘branch pipes 65 leading
‘10 downwardly alongside of the rear wall of
each furnace adjacent the air branch pipes

59 and each provided with inwardly pro-
jecting nozzles 66 which terminate adjacent
the inner end of the air nozzles 61 so that

15 there may be an efficient mixing of the air

and gas in the chambers 62 of the hydro-

carbon burner casings 45 as to effect an. effi-
cient heating flamne. :

When a furnace has been constructed in

20 accordance with our invention there is firgt

started therein a wood fire, started prefer-

ably at one end of the furnace with the

products of combustion passing through the

flue 67 and into the smokestack 68. This

-25 fire eventually causes sneh heat as to result

in-a proper ignition of the vapor Isnuing

from the chambers $2 of the first sot nearest

the smokestack eng of the furnace and as

the temperature gradually rises the heat

30 spreads toward the opposite end of the fur-

nace and causes ignition of the vapor issu-

ing from the sets of hydrocarbon burners

step by step according to the number of sots

of hydrocarbon burners emploved. Prior

85 to starting the fire, the retovts 69 containing

he ores are disposed in the furnace with

the retorts resting upon the horizontally

.- arranged fire brieks 34 and 41 of the front

and_rear interlocking members 30 and 38

40 respectively and with the retorts preferably

disposed upon an ineline and provided with

- a funnel 70 projecting outwardly of the fnr-

4

-nace over the interlocking members 30 ag.

clearly shown in ¥ig. 1 so that, by virtue
45 of the inclination of the retorts the zine as
it is melted flows toward the other ends of
the retorts into the funnels 70, the Iatter
haviug their outer ends preferably choked
or supplied with mud, charcoal ot the like
50 to prevent accidental eseape of the molten
material which is removed through the fun-
nels when desired. The connection hetween
the funnels and the retorts is prefe ably
mudded but if there should be any leakage
65 of_the zine from the retorts and the inner
ends of the funnels 70 there would be a
possibility of the escaping fluid dropping
down and - passing throngh the conduits 14
v and going to waste. However, the upper
80 faces 71 of the front interlocking members
'30 are preferably inclined and by virtue of
the shoulders 72 formed at the outer edges
thereof, the melted zine eseaping, if any
escapes, Trom hetweern ‘the retorts and their
6p funmnels, may accumulate on the upper faces

e

8

71 of the interlocking members 30 behind

the shoulders 72 and mav be conveniently

removed therefrom. See Tigs. 1 and 9.
The funnels 70 may be properly supported

‘with relation to the retorts 69 by means of

tongues 73 carried by the rods 74+ swingingly
mounted in the ears 75 at the outer edges of
the front interlocking members 30, there
Being a handle part 76 on the rod 74 to
facilitate swinging movement (see Iigs, 1
and 4),

The retorts are preferably ar anged in
pairs, the interlocking members 30 and 38
being  preferably of a length equal to
slightly more than the width of the retorts

as clearly shown in the drawings, and in the

event that repairs should he necessary to

somie partiéular part of the furnace or in the
event that access should be desired to the

furnace at any particular point for any
other reason, the supply of gaseous fluid to
one or more of the sets of hydrocarbon bnrn-
ers could be cut off so as to permit repair
by an attendant of any particular part of
the furnace or to enable him to inspect any
particular - part thereof; and by virtue of
the fact that the furnaces are spaced rather

than two furnaces formed with a single

center wall, the attendant hias as easy access
to the rear wall of a plurality of furnaces
contiected together as he has to the-front
sides of the furnaces.

When it is desired to remove the retorts
from the furnaces it may be readily ac-
complished in the usual manner and after
removal or prior thereto, that is, without
remwoving the retorts from the Purnaces the
ores therein may be conveniently and readily
discharged or passed through the econdnifs
14 and into the tunnel 10 where there iy
generally disposed a car or vehicle to carry
away the residue discharged through shid
conduits.  These conduits or passages prof-
erably have a length the same as the length
of the furnaces and it is preferred to keep
their mouths closed by a suitable plate or
other covering 147 when there is no good
reason to permi{ passage of residue or es-
aping zine {herethrough.

From the foregoing it will be scen that
we connect our furnaces up in spaced rela-
tion so that repairs may be made from either
the front or the back of each furnace and
which eaunot be done when the furnaces are
joined together with . the usnal. common
center wail. It will also e seen that by
virtue of the front and rear buck-stays be-

ing connected together by the interlocking.

connecting members that each of them niay
be readily removed from connection with
the respective butk-stays independently of
ather similar members. Tt will also be seen
that the retorts may be easily seated or wn-
seated as may be desired, one independently
of another and that the interlocking mem-
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bers are so formed:that in the event of
accidental escape’’ ¢f  metal the escaping
metal may be arrested and collected and
thereby prevented from going to waste. It
will also be seen that our furnace embodies
among other characteristics means whereby
in the event of accident or repair being
necessary to any part of the structure that
parts of the structure may be readily re-

paired without shutting down the entire fur- |

nace, there being means for charging sec-
tions of the furnace, whereby: when charg-
ing une section is discontinued repairs may
readily be made at that section where the
charging has been discontinued. In addi-
tion to these advantages we provide a fur-
nace embodying such characteristics as have
long life. ' : N

What we claim is: :

1. A furnace of the character described
comprising front and rear buck-stays, in-
terlocking connecting members between the
front buck-stays to maintain the latter in

" spaced relation each of the. interlocking

25

30

35 .

40

50

60

65.

members having a recess therein, and fire
brick material in the recesses of said mem-
bers to protect the same from heat and flame
and adapted to form retort supports.

2. A furnace wall comprising vertically
disposed buck-stays each having ribs on op-
posite sides, each rib being provided with a
recess, and members each having projections
to fit in the recesses of the ribs and form
an interlocking connection between said
members and the stays. :

3. A furnace wall comprising vertically
disposed buck-stays each having ribs on op-
posite sides each rib being provided with a
recess, and members each having projections
to fit in the recesses of the ribs and form an
interlocking connection between said mem-
bers and the stays, each stay also having a
longitudinal recess in its inner edge for the

‘reception of fire-brick material to prevent
45

burning out of -the stays. .
4, A furnace wall -comprising vertically
disposed buck-stays some of which have ribs
on opposite sides with each rib provided
with a recess and others of which have short

“vertical ribs on one side, members each hav-

ing projections to fit in the recesses of the
ribs and form an interlocking connection
between said members and. the stays which
have recessed ribs thereon, and hydrocarbon

.burners including casings provided with
_grooves to fit over said short ribs of the

other stays.

5. A furnace wall comprising vertically
disposed buck-stays some of which have
ribs on apposite sides, each rib being pro-
vided with a recess and others of whichstays
have short vertical ribs on one side and on
the same side on-which the short vertical
ribs are formed being also provided with
supporting lugs at: their lower ends, mem-

1,048;420

bers each having projections to fit in the
recesses of the ribs to form interlocking con-
nections between said members and the stays
which have recessed ribs thereon and hydro-
carbon burner casings provided with
grooves to slide over said shovt ribs of the
other sets ‘of stays with the lowermost
hydrocarbon burner ‘casing supported on
said lugs.

6. A furnace of the character described
including single-piece front and rear buck-
stays extending from the bottom to and
above the top of the furnace, combined
buck-stay interlocking members and means
for supporting retorts in the furnace, end
walls for the furnace, and means for con-
necting the front and rear buck-stays to-
gether.” ' ‘

7. The combination of a tunnel, passages
leading to the tunmel, furnacés mounted
above the tunnel, with the furnaces spaced
from each other to permit access to the rear

wall of each furnace, coniecting means be--

tween the furnaces, each furnace having its
front -wall composed of equi-distant spaced
buck-stays, means for connec¢ting -the fromt

- buck-stays together, the rear wall «f each

furnace including buck-stays, hydrocarbon
burners supported by spaced sets of buck-
stays of the rear wall of each furnace, medns
for supplying a combustible fluid to said
hydrocarbon burners, means for connecting
the front and rear buck-stays together, and
end walls for each furnace. R »

8. A ‘furnace of the character described
including ‘front and rear buck-stays each
having a recess im its inner edge for the
reception of fire brick material with each
buck-stay having projecting portions on op-
posite sides, and members having interlock-
ing connection with the projecting portions
of the buck-stays to maintain the Iatter in
spaced relation, and  hydro-carbon burners
for the furnace. " o

9. A furnace -wall comprising %ertically
disposed buck-stays each having ribs on op-
posite sides with each rib provided inter-
mediate its ends with a recess, and memmbers
each having projections to fit in the recesses

of the ribs and form an interlocking connec- 3

tion between said members and said stays,
each stay having a longitudinal recess in is
inner edge for the reception of fire brick
material to prevent burning out of the stays
-and each of said members having a recess
therein for the reception of fire brick mate-
rial to proteet said members from heat and
flame and adapted to form refort supports.

“10. ‘A furnace wall comprising vertically

disposed buck-stays, spaced sets of hydro-

carbon burners arranged in superimposed

relation between adjacent buck-stays, and -
means for connecting together the bucik- .
stays between said sets of hydro-carbon

burners.
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11.°A ivnace wall comprising vertically
disposed buck-stays each having ribs on op-
posite sides with each rib provided with a
recess, and members ecach Laving projections
to fit in the recesses of the ribs and form an
interlocking connection between said mem-
bers and said stays, said interlocking mem-
bers having inclined top surfaces and a
shoulder at the outer edge thereof.

12. A furnace of the character deseribed
including iu combination, front and rear
walls composed of spaced buelk-stays, end
walls, members conneeting the buck-stays of
the front and rear walls to maintain the
buck-stays in upright position, each of said
conneeling members having a recess therein.,
and - fire brick material disposed in’ said
recesses of the conneeting members to pro-
tect the connecting members from heat and
fiaine and to form refort supports.

130 A fwmace of the character doseribed
including in combination, front and rear
walls compesed of spaced buck-stays, meni-
bers connecting the buck-stays to maintain
them in apright position, cach of said con-
necling members having a recess therein,
and fire brick material disposed in said re.
cesses of the counecting members to protect

the connecting menmbers from heat and fame

and to form retort supports, said conneot-
ing memnbers having (heir upper surfaces
formed (o arrest any melted zive that may
escape from the retorts,

4. A furnace wall comprising vertically

‘

disposed buck-stays, and connecting mem-
bers between the buck-stays, each connecting
member having a recess in its inner side and
having its top formed on an incline and at
its outer upper edge provided with =
shoulder.

15. A furnace of the character described,
including in combination, front and rear
bucle-stays, conneeting members between the
rear buck-stays, connecting members be-
tween the front buck-stays, the tops of the

connecting members of the front stays being.

formed upon an incline and at their outer
ends provided with a shoulder and spaced
cars, cach stay having a longitudinal vecess
in its inner edge for the reception of fire
brick materinl to protect the stays from heat
and flame, cach of said conneeting members
having a recess in its inner side for the re-
ception of fire brick material to protect the
conneeting members from heat and flame,
retarts supported on the Jfire brick material
of the connecting members, funnels mounted
between the stays for cooperation with the
retorts, and elements swingingly mounted in
the ears of the counceting members of the
front wall to support said funnels.
In testimony wherveof we aflix our signa-
iures in presence of two witnesses.
GEORGE LLONDRESS.
WEBSTER WORLEY.

Witnesses
Jonx C. Biopur,
Berrira SHAKESPEARE,
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