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UNITED STATES PATENT OFFICE. 
GEORGE LONDRESS AND WEBSTER WORLEY, OF GERAFTON, WEST VIRGINIA, 

2INC-ERNACE. 

1,048,420. Specification of Letters Patent. Patented Dec. 24, 1912. 
Application filed June 25, 1912. Serial No. 05,834, 

To all thom, in (ty concern; 
Be it known that we, GEORGE LONDRESS 

and WEBs1'ER Worl.EY, citizens of the United 
States, residing at Grafton, in the county of 
Taylor and State of West Virginia, have 
invented certain new and useful Improve 
ments in Zinc-Furnaces, of which the fol 
lowing is a specification. 
This invention relates to smelting fur 
CS 

One (bject is to provide for the construc 
tion of a selting furnace elodying stch 
parts in the frame work here of as to enable 
the face to be ) it at : :o); ratively 
small expense and with a niinuin a mount 
of allor without in any \ay epi'eciating 
the strength, and life of the stri: ; tre. 
Another object resides in the Irovision of 

a set it frnace which may be economi 
('ally cost 'lict et and which is so designed, 
(*) nected together', inct () inst 'lictetl as to 
greatly prolong the life of the structure as 
compared with the life of the structures 
now in Ise for snelting trposes. 

A still further object is to provide a ptili 
rality of smelting ?tirnaces connected to 
gether and yet permitting the same access 
to the rear walls thereof as may be had to 
the front walls of the furnaces, there being 
a space a range between adjacent ful'naces 
through which an attendat may pass and 
by virtue of which he may mend a rear Wall 
as easily as a front wall and through which 
attendants may pass for inspection of the 
rear walls at any tie, the spaced furnaces 
being ?imily connected together so that one 
wili aid in sorting the other. 

It is still further designed to provide a 
frane-work for building Smelting or other 
furnaces wherein the various parts may be 
inexpensively manufactured aid the parts 
readily assembled to facilitate the building 
of the furnaces with a minimum ancunt of 
labor, 
With the above and other objects in view, 

the present invention consists of the combi 
nation and arrangement of parts hereinafter 
more fully described, illustrated in the ac 
companying drawings and particularly 
pointed out in the appended claims, it be 
ing understood that changes may be made 
in the form, proportion, size and minor 
details without departing from the Scope or 
sacrificing ally of the advantages of the 
invention. 

in the drawings:--Figure 1 is a vertical 
transverse sectional view through two fur. 
naces mounted over a tunnel. Fig. 2 is a 
horizontal sectional view through the fur 
naces. Fig. 3 is a side view partly in ele 
Vation and partly in section. Fig. 4 is a 
fragmentary view illustrating a series of 
blow boxes or hydrocarbon burners set up 
together with one of the adjacent rear buck 
stays an the interlocking connections be 
tween then. Fig. 5 is a detail view of ont 
of the buck-stays. Fig. (3' is another detail 
view of a blelk-sty. Fig. 7 is a horizontal 
sectional view tiragl one of the front 
buck-stays. Fig. S is a horizontal sectional 
view througl one of the rear buck-stays. 
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Fig. 9 is a transverse sectional view througly 
one of the membe's for connecting the front 
stays together. IFig. 10 is a front view of 
one of the front puck-stay interlocking 
innether's. 

Referring now more particularly to the 
accot paying drawings the reference char'- 
act ('1' 10 indicates a tinnel through which 
ticks o' Qther \ellicles may itss and int() 
which the residue from which the zinc is 
extracted in the furtace may be delivered 
Wlen clearling the reto its of fle fulaces. 
This tinnel is finec l’ \' ('one'ee alt 
Inents 11 and lorick work 1:2 cl the abut 
linents will the tunnel including an arch 
13, the'e lucing passages 1-4 leading into the 
tunnel as shown. 

It is on to of the brick work 1:2 that our 
races are lisposed and it will be seen 

that the farnaces which are designated at 
A and 3 are disposed in spaced relatio in 
contra (listinct it to separate fla ('t's ("on 
nected together by a single center wall. We 
preferably form the furlaces in sa'el re 
lation so that a attendant in jay ente' lie 
space 15 between the flirac'est () repail the 
backs or any part of the lack of earl of 
the furnaces, if repair should be necessay 
at the backs the ref. Between the fi'i ('es 
at the lot on are spaced tie unen'ki's is 
and between the furnac's at their upper 
portions are spact'? tie lenbei's 1 \\ it'll 
effectively sustain the 'eat' walls of the fur 
naces in role spaced relation. 
The furnaces are preferably 'ostrucleil 

alike and of any size necessary desire! 
and therefore ill describing the sline refe 
ele neel e la () but tie () le. On 
top of the brick work 12 : '' () gitulia 
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plates 18 each 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 turr buckles 22. These 
anchoring irons 20 prevent outward move 
ment of the plates 18 to obviate lateral shift 

0 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 

plate 18, as shown in Fig. 1. These front 
5 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 
equidistant ribs 27, which are preferably cast 

25 there with and each 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 30 (Fig.9) which 

80 members 30, by virtue of their interlock 
ing connection with the front buck-stays 24, 
serve to tie the front back-stays together in 
proper spaced relation. 
Each buck-stay 24, has a vertical groove 

85 31 extending from the bottom thereof 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 

40 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 

45 inafter referred to. 
The rear buck-stays of each furnace are 

indicated at 35 and 36, each of the buck 
stays 35 having its opposite faces provided 
with ribs 37 (Fig. 5) with each rib in its 

50 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 

55-recesses of the ribs of opposite stays 35 in 
the same manner that the interlocking mem 
bers connect the front stays. These inter 
locking members 38 each have a horizontal 
recess 40 adapted to receive a horizontal 

60 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 

65 the inner ends of the retorts. The rear 

end adapted to fit over the longitudinal 

se 1,048,420 

Y2. (Figs. 4 and 6) provided with dove 
tailed recesses or sockets 43 therein similar to 
the necesses 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 

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 36 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 

ribs 44 on their inner sides on which ribs' 

buck-stays 36 have on their outer sides ribs 
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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. Each 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. --- 

The casing 45 of the hydrocarbon burn 
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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 10 
furnace are braced in any suitable manner, , 
with the side walls of the structure termi 
nating preferably short of the wall 55, leav 
ing a space 58's that by virtue of expansion 
of the side walls 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 

38 in the usual manner together with any 

parts forming the skeleton work or support 
ing structure of the side walls. 
The charaeter 59 indicates an air pipe dis 

posed over each furnace and which may lead 
from any suitable source. Communicating 

buck-stays and interlocking members 30 and 

other spaces that may exist between the 

preferably by metallic or other beams 57, 
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with each air pipe 59 are branch air pipes 130 
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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 branch pipe 60 
provided with an air nozzle (31 leading. into 
the chamber 62. The gas pipe 63 leading 
from any suitable source may be supported 
in any suitable manner, as for instance by 
brackets (34 on the rear wall of each fur 
nace, and it has branch pipes 65 leading 
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 
there may be an efficient mixing of the air 
and gas in the chambers 62 of the hydro 
arbon burner casings 45 as to effect an effi 
cient heating flatne. w 
When a furnace has been constructed in 

accordance with our invention there is first 
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 
fire eventually causes such heat as to result 
in a proper ignition of the vapor issuing 
from the chambers 52 of the first set nearest 
the smokestack eng 
the temperature gradually rises the heat 
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 sets 
of hydrocarbon buriers employed. Prior 
to starting the fire, the retorts 69 containing 
the ores are disposed in the furnace with 
the retorts resting upon the horizontally 
arranged fire bricks 34 and 41 of the front 
and rear interlocking members 30 and 3S 
respectively and with the retorts preferably 
disposed upon an incline and provided with 

- a finel 70 projecting outwardly of the fir 
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nace over the interlocking members 30 as 
clearly slown in Fig. 1 so that, by virtute 
of the inclination of the retorts the zinc. as 
it is melted flows toward the other ends of 
the retorts into the funnels 70, the latter 
having their outer ends preferably choked 
or supplied with mud, charcoal or the like 
to prevent accidental escape of the moltel 
material which is removed throatgh the fun 
nels when desired. The connection between 
the funnels and the retorts is preferably 
nudded but if there should be any leakage 
of the zinc from the retorts and the inner 
ends of the funnels () there would be a 
possibility of the escaping fluid dropping 
down and passing through the conduits 14 
and going to waste. However, the tipper 
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 zinc escaping, if any 
escapes, fron between the retorts and their 
funnels, may accumulate on the upper faces 

3. 
' ' 

of the furnace and as 

3 

71 of the interlocking members 30 behind 
the shoulder's 72 and may be conveniently 
removed therefront. See Figs. I and $). 
The funnels 70 may be properly supported 

with relation to the retorts 69 by means of 
tongues 73 carried by the rods 7-4 swingingly 
mounted in the ca's 75 at the outer edges of 
the front interlocking member's 30, there 
15eing a handle part 76 on the rod 74 to 
facilitate swinging movement (see Figs. 1 
and 4). 
The retorts are preferably arranged in 

pairs, the interlocking members 30 and 3S 
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 be necessary to 
some particular 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 lhydrocarbon burn 
er's could be cut of 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 fraces are spaced rather 
than two furnaces formed with a single 
center wall, the attendant lhas as easy access 
to the rear wall of a plurality of furnaces 
conniected 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 
renoval or prior thereto, that is, without 
removing the retorts from the furnaces the 
ores therein may be conveniently and readily 
discharged or passed through the conduits 
14 and into the tunnel 10 where there is 
generally disposed a car or vehicle to carry 
away the residue discharged through said 
conduits. These conduits or passages pref 
erally have a length the same as the length 
of the furnaces and it is preferred to keep 
their not it is closed by a suitable plate or 
other covering 4 when there is no good 
reason to perit passage of residue or es 
aping zinc berethrough. 
from the foregoing it will be seen that 

Yve connect or furnaces up in spaced rela 
tion so that repair's may be made from either 
the front or the back of each frnace and 

Lysis cannot be done when the furnaces are 
joined together with the usual common 
center wail. It will also be seen flat by 
virtue of the front and rear buck-stays be 
connecting members that each of them may 
be readily removed from connection with the respective buck-stays independently of 
other similar meuber's. It will also be seen 
that the retorts may be easily seated or in 
seated as may be desired, one independently 
of another and that the interlocking mem 

ing connected together by the interlocking 
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thereby prevented from going to waste. 

s2. y 

bers are so formed that in the event of 
accidental escape of metal the escaping 
metal may be arrested and collected and 

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 one section is discontinued repairs may 
readily be made at that section where the 
charging has been discontinued. In addi 
tion fo these advantages we provide a fur 
nace embodying such characteristics as have 
long life. 
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 

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 

35 
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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 
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 opposite sides, each rib being pro 
vided with a recess and others of which stays 
have short vertical ribs. on one side and on 
the same side on which the short vertical 
Jibs 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 short 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 tunnel, furnaces mounted 
above the tunnel, with the furnaces spaced 
from each other to permit access to the rear 
wall of each furnace, connecting means be 
tween the furnaces, each furnace having its front wall composed of equi-distant spaced 
buck-stays, means for connecting the front 
buck-stays together, the rear wall of each. 
furnace including buck-stays, hydrocarbon 
burners supported by spaced sets of buck 
stays of the rear wall of each furnace, means 
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. - 

8. A furnace of the character described 
including front and rear buck-stays each 
having a recess in 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 atter in 
spaced relation, and hydro-carbon bar:2ers 
for the furnace. 

9. A furnace wall comprising vertically 

7. 
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disposed buck-stays each having ribson op 
posite sides with each rib provided inter 
mediate its ends with a recess, and members 
each having projections to fit in the recesses 
of the ribs and form an interlocking connec 
tion between said members and said stays, 

s 

each stay having a longitudinal recess in its 
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 protect 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 buck 
stays between said sets of hydro-carbon 
burners. 

2. 
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11. A i?, nace wall comprising vertically 
disposed buck-stays each having ribs on op 
posite sides with each rib provided with a 
recess, and members each having projections 
to fit in the recesses of the ribs and form an 
interlocking connection between said men 
be's and said stays, said interlocking mem 
bei's having inclined top stu'faces and a 
shoulder at the outer edge thereof. 

12. A furnace of the character described 
including in conlination, front and rear 
walls composed of spaced buck-stays, end 
walls, members connecting the lick-stays of 
the front, and rear walls to maintain the 
buck-stays in right position, each of said 
connecting nenbei's having a recess therein, 
and fire brick material (lisposed in said 
recesses of the connecting members to pro 
tect the connecting meloe's from heat at 
?kiine and to for retort supports. 

13. A ful!'): ct of the chaia (fer descrick 
including in combination, front and real 
walls collin?:sed of spaced luck-stays, neal 
her's connecting ?he buck-stays to maintain 
then i upright position, each of said con 
necting member's having a recess therein, 
and fire brick laterial disposed in said re 
cesses of the collecting members to protect 
the connecting neinbers from heat and flame 
aid to ot'in retort supports, said connect 
ing meinber's having their upper surfaces 
forued to arrest any melted zinc that may 
escape from the retorts. 

14. A frnace wall comprising vertically 
f 

5. 

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 a 
shoulder. - - 

15. A furnace of the character described, 
including in combination, front and rear 
buck-stays, connecting members between the 
rear brick-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 
ears, each stay having a longitudinal recess. 
in its inner edge for the reception of fire 
brickmaterill to protect the stays from heat 
and flame, each of said connecting members 
having a recess in its inner side for the re 
ception of ?ire brick material to protect the 
connecting members from heat and flame, 
retorts supported on the ire brick material 
of the connecting members, funnels mounted 
between the stays for coöperation with the 
retorts, and elements swingingly mounted in 
the ears of the coinecting members of the 
front wall to support said funnels. 

In testimoy whereof we a ?ix our signa 
tures in presence of two witnesses. 

GEORGE | ON DIRESS. 
WEBSTIER WORLEY. 

Witnesses: - 

JoHN C. BIDDLE, 
IBERTIA SI ARESPEARE. 
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