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UNITED STATES 
CHAUNCEY ARNOLD DUTTON, OF SHAKER HEIGHTS VILLAGE, OHIO, ASSIGNOR TO 

1,891.919 

PATENT OFFICE 
FERRO. ENAMEL CORPORATION, OF CLEVELAND, OHIO, A CORPORATION OF OHIO 

ENAMELING FURNACE 

Application filed December 3, 1930. Serial No. 499,724. 
My invention relates to furnaces, and more 

particularly to a furnace which is adapted 
for such use as burning enamel; although it 
might well be used for heat treating, anneal 

5 ing, or soaking metals; in which high tem 
peratures are used. 

It is among the objects of my invention to 
provide a furnace through which such arti 
cles as enamel ware are continually moved; 

10 wherein the burning chamber is vertically 
disposed having one opening through which 
uninterrupted streams of incoming and out 
going ware may pass; wherein the furnace 
also comprises a horizontally disposed pre 

15 heating and cooling chamber adjacent the 
burning chamber wherein the burned and unt 
burned ware passes in vertically disposed 
streams so that the burned ware in passing 
under the unburned Ware delivers heat there 

20 to. . 
Other objects contemplate the provision of 

a furnace being economical of construction, 
having a low maintenance cost and greater 
firing efficiency in an equivalent production 

25 of ware; a furnace in which all of the moving 
parts with the exception of the chain and its 
attachment with tools and ware are kept out 
of the high heat Zone; including a pawl and 
ratchet mechanism for securing the shafts 
against movement in the upper part of the 
furnace in case the ware carrying apparatus 
should break; and further the provision of a 
furnace which will be easily accessible to re 
move any pieces of ware which might fall 
from the conveyor. 
A still further object is to provide an offset 

construction in the ware carrying mechanism 
which will permit the ware to be continuously 
supported within the high heat zone while 
the conveyor chain is adapted to pass out of 
the heating chamber. 
Other objects will appear from the follow 

ing description of the preferred form of my 
invention, with reference to the accompany 
ing drawings wherein similar characters of 
reference designate corresponding parts and 
wherein:- 

Figure 1 is a diagrammatical view of the 
assembled enameling furnace and preheating 
and cooling chamber; 

30 

40 

Figure 2 is a vertical sectional view illus 
trating the preferred embodiment of my en 
ameling furnace; 

Figure 3 is a side elevation of the furnace; 
Figure 4 is a plan view of the burning 

chamber; 
55 

Figure 5 is a fragmentary view taken on a 
plane through the line 5-5 of Figure 4: 

Figure 6 is a fragmentary view partly in 
section of the stub shaft and sprocket disposed 
in the base of the heating chamber; 

Figure 7 is a plan view of the driving mech 
anism for the conveying apparatus; 

Figure 8 is a side elevation of the driving 
mechanism and the end sprockets at the outer 
end of the preheating chamber; 

Figure 9 is a side elevation of a section of the conveyor apparatus; 
Figure 10 is a view taken on a plane through 

the line 9-9 of Figure8. 
With reference to the drawings I have 

shown diagrammatically in Figure 1 an en 
ameling furnace 1 as comprising a vertical 
burning chamber 2, which may be construct 
ed of any suitable material such as fire brick 
or the like, a horizontal preheating and cool 
ing chamber 3, and a conveyor mechanism 4, 
although I do not wish to be limited to the 
embodiment herein illustrated. 
With reference to Figures 2 and 3 I have 

illustrated the preferred embodiment of my 
burning chamber as comprising a base 5 hav 
ing a port 6 large enough to receive the ware 
and proper conveyor mechanism which here 
inafter will be referred to more in detail. 
Opposite the port 6 is disposed an opening 7, 
provided with a door 8 to make the burning 
chamber easily accessible whereby any ware 
dropped from the conveying apparatus might 
he removed during the enameling operation. 
An arch 9 is disposed across the opening 10 
in the top of the base 5 to retard any flow 
of heat downwardly from the radiant heat 
zone of the furnace. Disposed on the base 5 
is a cylindrical burning chamber or mufile 11 
of the full muffle type having a top 12 there 
on. The muffle is preferably divided into 
halves each with three horizontal passes 13, 
14 and 15, in which fuel is fired to the bot 
tom pass 13 through the burners 16 and 17 on 
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opposite sides of the furnace. The products 
of combustion pass horizontally through the 
pass 13, back through the pass 14, then in an 
opposite direction through the pass 15 and 
out through suitable exhaust ports 18 and 19 
on the opposite sides of the furnace. The use 
of a split muffle facilitates a greater heat con 
trol within the burning chamber in that it 
is possible to increase the heat in the section 
facing the cool ware. Where it is necessary 
to obtain a still greater control of the heat 
within the heating chamber, I contemplate 
the use of a plurality of burners, for exam 
ple, a burner feeding into each one of the 
passes 13, 14 and 15 on opposite sides of the 
furnace. 
A dead wall space 20 is provided between 

the top of the muffle 11 and the top 12 of the 
furnace. This dead wall space is provided in 
order that the upper portion of the ware will 
be carried partly out of the radiant heat zone, 
on its travel therethrough, to permit the low 
er portion of the ware to be equal or possibly 
at a slightly higher temperature than the 
top portions of the ware before the return trip 
downwardly through the burning chamber. 
While I have illustrated a furnace operable 
with fluid or gaseous fuel, it is to be under 
stood that the precepts of my invention are 
broad enough to include various kinds of 
heating mediums combustible or otherwise, 
especially the use of electrical elements. It 
might be further noted that the flow of gas 
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through the muffle might be reversed, the 
burners projecting into the pass 15 and the 
exhaust ports communicating with the pass 
13. . . . . : 

chamber 2 and communicates therewith 
through the port 6. The chamber 3 as shown 
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is of a rectangular configuration having an 
outwardly extending canopy 21 which may 
extend over the entire conveyor mechanism, 
the ware loaded thereon as at 22. Bafile 
plates 23 and 24 extending upwardly from 
the bottom and downwardly from the ceil 
ing of the chamber, respectively, are dis 
posed throughout the length of the chamber. 
The provision of the baffles is to retard the 
flow of heat from the heating chamber and 
to interrupt and retard the tendency of any 
air to circulate into and out of the furnace. 
There are two sets of trackways 25 and 26 
each having one section thereof secured to the 
opposing walls of the preheating chamber. 
These trackways 25 and 26 are adapted to 
provide slide supports for the chain carrying 
the unburned and burned ware, respectively, 
in its travel through the preheating and cool 
ing chamber. - 
The conveying mechanism 3 (Figures 2 

and 3) is comprised of two parallel chains 2 
and 28 which are properly guided through 

is is shown in Figure 1 a preheating and 
cooling chamber 3 may extend outwardly 
horizontally from the base 5 of the burning 
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the preheating and burning chambers 3 by 
sprockets, rollers or curved shoes, as might 
be desired, disposed on the inner ends of stub 
shafts which will be referred to, hereinafter, 
more in detail. The parallel chains 27 and 
28 are adapted to have inwardly protruding 
pins or lugs 29 thereon (Figures 9 and 10) 
which pivotally support rods 30 which pro 
ject downwardly and are free moving in a 
vertical plane. The rods 30 are parallel and 
opposite each other on the two chains. The 
length of the rods 30 depends upon the size 
of the supporting sprocket 31 at the top of 
the roof 12, the thickness of the roof 12 of 
the heating chamber, and the size of the ware 
to be conveyed. The depending ends of the 
oppositely disposed rods 30 have secured 
thereto a suitable burning tool 32 which sup 
ports the ware as it is conveyed through the 
filrnace. . . . . . 
The ware is loaded on the tools 32 as at 22 

under the hood 21, the conveyor chains 27 
and 28 travel away from the furnace proper 
(Figure 1) up over the sprockets 33 which 
have attached thereto a suitable driving 
mechanism 33 as is shown in Figures 7 and 
8, and back horizontally through the pre 
heating chamber 3. At the end of the pre 

5 

so 

heater, the chains turn upwardly over 
sprockets 34 which are secured to stub shafts 
35, journaled in suitable bearings 36 which 
might be cooled by water or other means, and 
in turn are supported in recesses or ports 37 
disposed in the walls of the base 5 of the 
burning chamber; (Figure 3) and upon 
further travel enter the burning zone 38 of 
the furnace. The chains upon reaching the 
upper zone of the burning chamber continue 
through slots 39 in the top 12 of the burning 
chamber and travel over hooded sprockets 3 
which are secured on the inner ends of stub 
shafts 40 (Figures 4 and 5) mounted above 
the upper surface of the roof 12 of the fur 
nace. The shafts 40 are journaled in suita 
bly cooled bearings 41 supported in brackets 
42. The brackets 42 are adapted to raise or 
lower the shafts 31 in order that the tension 
on the conveyor mechanism 4 may be varied 
accordingly as different size or weight of 
ware is conveyed through the furnace or as 
the temperature of the furnace expands the 
chain elements. The size of the sprockets 
31 at the top of the furnace determines the 
width of the ware or tooling the furnace will 
accommodate. If the ware is too large it is 
possible to have two or more sets of sprockets 
at the top of the furnace to prevent the down 
wardly moving ware from colliding with the 
upwardly moving ware. The use of the 
hoods 43 is to prevent any loss of heat 
through the slots 39, although other means 
such as air screens might be used in the place 
of the hoods. 
... As the chain travels out of the top of the 
furnace the ends of the rods attached to the 
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chain move with the chain out of the furnace 
(Figure 2), but the end carrying the cross 
bar or turning tool supporting the ware does 
not leave the hot zone. The advantage of this 
construction resides in the fact that all of 
the moving parts except the chain and its at 
tachments with tools are kept out of the high 
heat zone. - 

After passing over the sprockets 31 at the 
top of the furnace, the chain travels down 
wardly through the hot zone and then around 
the sprockets 44 secured to the stub shafts 45 
journaled in stuitably cooled bearings 46 sup 
ported in the oppositely disposed openings 47 
in the base 5 of the burning chamber. The 
sprockets 44 are so disposed with relation 
to the sprockets 34that the outgoing ware will 
not collide with the incoming ware. From 
the sprockets 44 the outgoing chain is guided 
parallel to the incoming chain, in the pre 
heating chamber, but in an opposite direc 
tion, the outgoing chain being disposed be 
neath the incoming chain. The outgoing 
ware thus delivers heat to the incoming ware 
as they pass in opposite directions in the pre 
heating chamber. Although this means is an 
economical one of preheating the unburned 
ware, auxiliary heating or drying means 
might be introduced into the preheating 
chamber or gas could be conveyed from the 
outlet ports of the muffle to the preheating 
chamber. 
A pawl and ratchet construction 48 (Fig 

res 4 and 5) fixed to the upper shafts 40 co 
operating with a limit switch (not shown) 
is operable to stop the driving mechanism, 
and secure the shaft 40 against movement 
upon any reverse movement of the sprockets 
31 as would be the case if the conveying 
mechanism should break. 
Although as disclosed the sprockets 31 are 

supported on the upper side of the roof plate 
12. it is contemplated that the shafts 40 and 
sprockets 31 might be disposed within the 
upper limits of the heating chamber as in 
the zone 20. This provision would obviate 
the offset conveying rods and would substan 
tially reduce the initial cost of the furnace. 

Having described certain preferred em 
bodiments and applications of my invention, 
it is to be understood that I do not limit my 
self to the forms shown but that a variety 
of other forms may be used in practice, so 
long as they fall within the scope delimited 
by the following claims. 

I claim: 
1. An enameling furnace comprising a ver 

tical burning chamber, heating means inter 
mediate the ends of said chamber and a hori 
zontal preheating and cooling chamber. 

2. An enameling furnace comprising a ver 
tical burning chamber, heating means in said 
chamber, a horizontal preheating and cooling 
chamber, and conveyor means for carrying 
ware through the said chambers. 

3. 

3. A furnace comprising a vertical heating 
chamber, a horizontal preheating and cooling 
chamber, and means for conveying ware in 
vertically disposed lanes through said pre 
heating and cooling chamber. 

4. An enameling furnace comprising a 
heating chamber, a preheating chamber, a 
continuous conveyor means, means for effec 
tuating said conveyor means to move in a sub 
stantially vertical direction in said heating 
chamber, means disposed above said heating 
chamber for supporting said conveyor means, 
and means for effecting said conveyor means 
to move in a horizontal direction in said pre 
heating chamber. , - - 

5. A furnace comprising a vertical heating 
chamber, a horizontal preheating and cooling 
chamber, a conveyor means for conveying 
ware in opposite directions through said 
chambers wherein burned and unburned ware 
pass in close proximity in said horizontal 
chamber. 

6. An enameling furnace comprising a ver 
tical heating chamber, heating means inter 
mediate the ends of said chamber, a horizon 
tal preheating and cooling chamber, and con 
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veyor means for conveying ware in opposite 
directions in said chambers. 

7. An enameling furnace comprising a ver 
tical heating chamber, a horizontal preheat 
ing and cooling chamber, a conveyor means 
for conveying ware in opposite directions in 
said chamber, said conveyor means adapted 
to convey burned ware beneath the unburned 
Ware. 

8. In a furnace a vertical heating chamber 
having a closed top, a conveyor means for 
conveying ware in said chamber, a support 
ing means for said conveyor, said supporting 
means comprising oppositely disposed stub 
shafts having sprockets disposed on the in 
ner ends of said stub shafts. 

9. In a furnace, a vertical heating chamber 
having a closed top, conveyor means for con 
veying ware in opposite directions in said 
chambei, a supporting means for said con 
veyor, said supporting means comprising op 
positely disposed stub shafts having sprock 
ets disposed on the inner ends of said stub 
shafts, said supporting means disposed ex 
terior of said heating chamber. 

10. In a furnace the combination of a ver 
tical heating chamber, a preheating and cool 
ing chamber, means for conveying ware 
through said chambers, said heating chamber 
comprising a base, a vertical muffle supported 
by said base and a dead wall space disposed 
between the top of said muffle and the roof of 
said heating chamber. 

11. In a furnace the combination of a ver 
tical heating chamber having a closed top, 
a preheating and cooling chamber, means for 
conveying ware through said chambers: said 
heating chamber comprising a base, a vertical 
muffle Supported by said base, and oppositely 
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disposed ports in said base, one of said ports 
adapted to admit ware from said preheating 
and cooling chamber to said heating cham 
ber. . . . . . . . . - 

12. In a furnace, a vertical heating cham 
ber having a closed top, conveyor means for 
conveying ware in said chamber, supporting 
means for said conveyor means, said sup 
porting means comprising oppositely dis 
posed shafts, sprockets disposed on said 
shafts, and means for securing said shafts 
against movement upon the reverse move 
lment of said sprockets. 

13. In a furnace the combination of a ver 
tical heating chamber, a horizontal preheat 
ing and cooling chamber, conveyor means 
adapted to move ware in said chamber, and 
means disposed in said preheating and cool 
ing chamber adapted to restrict any horizon 
tal movement of gas therethrough. 

14. In an enameling furnace, a vertical 
burning chamber having a sealed top there 
on, stub shafts supported exterior of said 
chamber, conveyor means adapted to support 
Ware through said heating chamber, said con 
veyor means adapted to pass out of said 
chamber and engage said shafts while main 
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taining the ware supported thereby within 
said burning chamber. 

15. In an enameling furnace, a vertical 
burning chamber having a sealed top there 
on, conveyor supporting means exterior of 
said burning chamber, conveyor means 
adapted to support ware within said burning 
chamber in vertical moving lanes, said con 
veyor means adapted to pass out of said 
chamber and engage said conveyor support 
ing means while maintaining the ware sup 
ported thereby within said burning cham 
ber. 

16. In an enameling furnace. a vertical 
burning chamber having a sealed top there 
on, slots in said top, conveyor means adapted 
to support ware within said chamber, con 
veyor supporting means exterior of said 
top, said supporting means adapted to co 
operate with said slots to receive said con 
veyor means as it passes out of said burn 
ing chamber, and means on said conveyor 
means for maintaining the ware carried 
thereby within the burning chamber. 

17. In an enameling furnace, a vertical 
burning chamber having a sealed top, slots 
in said top, conveyor means adapted to sup 
port ware within said chamber, adjustable 
conveyor supporting means exterior of said 
top, sprockets on said supporting means, said 
conveyor means adapted to pass out of said 
burning chamber and engage said sprockets 
while maintaining the ware supported there 
by within said burning chamber. 

18. In a furnace having a heating cham 
ber the combination of conveyor means for 
conveying ware through said chamber in sub 
stantially vertically disposed lanes and sup 
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porting means for said conveyor means 
whereby said conveyor means may pass out 
of said heating chamber while maintaining 
the ware within the chamber. - - - 

19. In a furnace the combination of a ver 
tical heating chamber, a pre-heating and 
cooling chamber associated therewith, means 
for conveying ware through said chambers, 
and conveyor supporting means whereby 
said conveyor means may pass out of said 
heating chamber while maintaining the ware 
within the heating chamber. 

20. In a furnace the combination of a ver 
tical heating chamber, heating means dis 
posed intermediate the ends of said chamber, 
a horizontal pre-heating and cooling cham 
ber, conveyor means for conveying ware 
through said chambers, and means disposed 
in said pre-heating and cooling chamber 
adapted to restrict the horizontal movement 
of gas therethrough. ... 

21. In a furnace, the combination of a ver 
tical heating chamber, a pre-heating and 
cooling chamber, and means for conveying 
ware through said chambers, said heating 
chamber having a dead wall space at its top. 

22. In an enameling furnace, a vertical 
burning chamber, conveyor supporting 
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means disposed exteriorly of and above said 
burning chamber, conveyor means adapted 
to support. Ware within said burning cham 
ber, said conveyor means adapted to pass out 
of said chamber and engage said conveyor 
supporting means while maintaining the 
ware supported thereby within said burning 
chamber. - . . . . . . . 

23. In an enameling furnace, a vertical 
heating chamber, said heating chamber in 
cluding a vertical muffle supported on a base 
and a dead wall space disposed between the 
top of the muffle and the top of said heating 
chamber, conveyor supporting means dis 
posed above said heating chamber and con 
veyor means adapted to support ware within 
said heating chamber, said conveyor means 
adapted to pass out of said heating chamber 
and engage said conveyor supporting means 
while maintaining the ware supported there 
by within said heating chamber. 

24. In an enameling furnace, a vertical 
burning chamber, conveyor means adapted 
to convey ware through said burning cham 
ber in substantially vertical lanes, means for 
supporting said conveyor means whereby the 
ware entering the heating chamber travels 
upwardly and the ware leaving said heating 
chamber travels downwardly, means for con 
trolling the heat applied to the ware during 
its upward travel and independent means for 
controlling the heat applied to the ware dur 
ing its downward travel. - 

25. In a furnace of the type described, a 
vertical heating chamber, means for con 
yeying ware through said heating chamber 
in substantially vertical lanes whereby the 
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ware moves upwardly in one of said lanes 
and downwardly in the other of said lanes 
and means for applying heat to said heating 
chamber whereby the temperature of the up 

5 ward lane may be varied from that of the 
downward lane. 

26. In an enameling furnace, a vertical 
burning chamber, conveyor means supported 
exteriorly of said chamber and adapted to 

10 convey work in substantially vertical lanes 
through said burning chamber, means for 
heating said burning chamber and means for 
controlling the temperature of the opposite 
sides of said burning chamber whereby the 

15 temperature of the ware may be raised to the 
desired point during its upward travel and 
maintained at the desired point during its 
downward travel. 
In testimony whereof I hereunto affix my 

20 signature this 1st day of December, 1930. 
CHAUNCEY ARNOLD DUTTON. 
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