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To all'hoz. it ma concern: 
Be it known that I, FRANCIs J. ZIPPLER, 

a resident of Avalon, in the county of Alle 
gheny and State of Pennsylvania, have in 
vented a new and useful Improvement in 
Furnaces; and I do hereby declare the fol 
lowing to be a full, clear, and exact descrip 
tion thereof. 

0. 
My invention relates to furnaces and has 

special reference to the “bosh of blast and 
other furnaces of a like kind. 
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The object of my invention is to provide 
a cheap, sinlple and efficient form of blast. 
(:l of her furnace which will have the 
“bosh of the same constructed so that the 
burning out of the same will be reduced to 
a minimum, will provide for an increased 
output by such furnace, will enable a reduc 
tion of the fuel consumption therein, and 
will also prevent the sticking of the melted 
lmetal therein. ... - 

To these ends my invention consists, gen 
erally Stated, in the novel arrangement, con 
struction and combination of parts, as here 
in after more specifically set forth and de 
scribed and particularly pointed out in the 
claims. 
To enable others skilled in the art to 

which my invention appertains to construct 
and use my improved blast or other furnace 
having the invention embodied therein I 
will describe the same more fully, referring 
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to the accompanying drawings, in which 
Figure 1 is a vertical section of the lower 

part of a blast furnace embodying my in 
vention. Fig. 2 is a cross sectional view of 
the same on the line 2-2. Fig. 1, looking in 
the direction of the arrow. Fig. 3 is a top 
pian view of one of the segments employed. 
Fig. 4 is an outer face view of the same. 
Fig. 5 is a bottom plan view of the twyer 
blocks employed. Fig. 6 is a front view of 
the same. Fig. 7 is a cross sectional view of 
another form of jacket segment. Fig. S is a 
front view of the same. Fig. 9 is another 
form of the furnace showing the double 
blast chamber. Fig. 10 is a plan view of a 
pair of the plates used in the same. Fig. 11 
is a partial cross sectional view of the bosh 
showing the means for rotating the twyer 
blocks. Fig. 12 is a top plan view of the 
blocks employed. Fig. 13 is a bottom plan 
view of a portion of the revolving segmental 
ring. Fig. 14 is a top plan view. of the 
segment of jacket used where the driving 
means is located. 

Like symbols of reference herein indicate 
like parts in each of the figures of the 
drawing. , 

As illustrated in the drawing 1 represents 
the upper portion and 2 the bosh of the blast 
furnace A, which bosh is provided with the 
lining or wall 3 having the downwardly and 
inwardly inclined surface 3 extending from 
the straight vertical portion 4 of the wall 4 
in the upper portion 1, and such linings are 
formed of the usual fire brick construction. 
The lower end of the downwardly and in 
Wardly inclined surface 3 of the bosh wall 
3 is flared outwardly on its inner face, as at 
5', in order to form the upper projecting 
portion 5 in said wall, while the lower end 
of said flared portion connects with the 
downwardly and inwardly inclined surface 
3' in said wall which extends downwardly 
from said fared portion 5 and such por 
tions are formed of the usual fire brick con 
scruction. 

Fitting under the wall portion 3' is a 
jacket 6, which in case of blast furnaces will 
be hollow in order to allow a free circulation 
of water through the same, while in case of 
cupolas the jacket will be solid and will 
have no water circulation therein. The 
jacket 6 is of circular or ring shape and is 
formed of segmental sections 6', preferably 
of cast metal ordinarily used in this class of 
work. This jacket 6 has an inner flange 7 
on the face of the same and such flange cor 
responds in diameter with the bottom of the 
downwardly and inwardly inclined surface 
3” while below said flange is a straight ver 
tical wall 8 which is of a greater diameter 
than the flanged portion 7. 
At the rear of the jacket 6 is a flange 9 

which extends entirely around the outer 
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wall of the furnace and such flange together 
with the flange 7 is hollow in order to allow 
a free circulation of water thereto for the 
purpose of cooling the same. The otter 
edge ºf the flange 9 is provided with an up 
wardly extending wall 10 which has a strap 
11 bolted to the same while the other end of 
such strap is adapted to be fastened to the 
upper face of the jacket 6 in order to sup 
port the upwardly extending portion and 
prevent the same from becoming broken. 
At the rear of the straight vertical wall 8 
is an outer vertical val 12 which is con 
siderably smaller in diameter tuan the outer 
edge of the flange 9 of said jacket and such 
waii extends downward to a point consider 
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ably below the bottom of the straight verti. such blocks are located at equal intervals 
tal wall 8 at the ends of the same so as to 
fo'n suppUnit ing portions 13 thereon by the 
base 1-4 and lowe' wall 1ð. This ou ter ver 
tical wall 12 is cut away at the center of 
the jacket. 6 and a wall 15° extends inwardly 
in oivier to form a prolongation of the 
lower wall 15 as shown in dotted lines in 
Fig. 1, and in the detail views in Figs. 3 
and 4. While the intermediate base 14° con 
necting the bottom of the straight vertical 
wall 8 and lewer wall 15 is provided with a 
pair of grooves 1 (3 for ball bearings as here 
inafter described. The break in the outer 
vertical wall 12 of the jacket 6 will tend to 
form a chamber 17 in the center of the 
jacket and the prolonged lower wall 15 at 
each side óf saidl chamber will form the sup 
port, 13 for the block at each end of the 
?3 ???. 

Below the jacket 6 is a block 18 which as 
explained in regard to said jacket will be 
hollow in construction when used on a blast 
furnace in order to allow for the free circu 
lation of water through the same, but when 
used in a cupola sitch block will be solid in 
construction and wil have no water circ - 
lation therein. The front of the lock S or 
the inne" dianneter (if the samme is ir vielec 
With an upwardy extending flange 19 
which is adapted to extend upward and 
Support ile ia (ilket (6 by the interne diate 
base 14° est; igi on the top of such fange. 
The lup wardly extending ?lange 19 by thuis 
engaging with the jacket (3 forms a cham 
ber 20 between the sane and the supports 
13 at each (end of said jacket, while the said 
fiange is provided with a series of openings 
21, which lead from said chaniel into the 
interior of the furinace in order to a low the 
lblast to entei" the rein as hereinaff er le 
scribed and explained. Immediately without the upwardly tax 
tending ?laing 19 is a wide slot 22 which is 
da bi el t ( 3 extend eum iirely around the fur 

Jace all such slot is provided with a pair 
of grooves 23 for ball bearings as later ex 
lained!, n \ seguental ring 2-4 is a la pied? t o 

fit in to the slot 22 and snch ring is ní dle of 
the ordinary eta } is (* in the construction 
of the jacket. lick, etc., and is provided 
with a 1:iii" of grooves 25, which grooves are 
aclated to correspond with grooves 23 in 
the botton of the slot 22 in the lock S. in 
(ordel' (o atle: \Y for ! le iibisertico y of the la 
i?arings 23* () s?i? grooves () pr{}wicie for 
easy rotation of sail it is in said slot. Be 
í Ween ti : {2 groov (S 25 in the botto e of the 
ring 24 is :) to (x{Hed rack :26, which is : dapi - 
ed to be eligaged at some point in the cir 
('life retire of the same by a pinion 2. said 
pii)ion being 'Citated either by hand or fronin 
any source of mechanical power. 

Situated upon the ring 24 in the slot 22 
of the block 18 are the twyer blocks 28 and 

throughout the circumference of said ring 
and are adapted to closely engage the outer 
face of the flange 19 of the block 18 in their 
travel around the same. The number of 
twyer blocks 28 will always be half the 
number of openings 2i in the flange 19 of 
the block 18 so that as such twyers travel 
around said openings half of the same wil 
be successively opened and closed, "The bot. 
tom of the twyer blocks 28 will be securely 
fastened to the ring 24 while the upper endi 
of each of said blocks is provided with an 
extending plate 29 at one side of the same 
and corresponding by its upper surface 
with the top of said block. The other end 
of the twyer block 28 has a small shoulder 
30 upon the same so that the plate 29 from 
the preceding block may rest thereagainst 
and thus form a smooth continuous surface. 
Each of the twyer blocks 28 and plates 29 
are provided with a pair of grooves 31 
which correspond with the grooves it; in the 
intermediate base 14 of the jacket 8 and 
such grooves are filled with ball bearings 3 
in order to provide for the easy and efficient 
rotation of said twyer blocks. 
Water is admitted to the jacket, 6 hy 

leans of pipes 33 entering the same and is 
dra Wn away from the same by the pipes 33°, 
while the block 18 is also provided with 
similar pipes 34 and 34* for the same pur 
poses respectively. 

Fitting around the furnace and engaging 
with the ou ter fange 9 of the jacket 3 and 
with tle blocks 18 is the steel band 35, 
which bandl. incloses the annular air chamber 
:36 aid extends above said jacket, ai, which 
poil if the upwardly extending waii ( ; 
ijoted to the Sanne to help support, the 

- weight of the furnace and help the said 
jacket from bearing too heavily upon the 
revolving ring 24 and twyer blocks; 28. 
The bosh 2 of the furnaee A above the 

jacket (3 has the usual bosh plates 37 with 
in tlhe Waill: 33" and 3´ of the sar; e, and 
the usual Casing sur rounds such portions, 
while the sua casing 37 surronds the 
lipper wall 4, which wall extends beyond 
said bosh in the ordinary manner and is 
supported by the columns 38. ...' ' 
The water for the jacket 6 and is flages 

( au } } if :) is s!!» plic^a frº}}n any se ree wyhiie 
the blast is a claitted froin the main air 
(l' istle 39, which is connected in the ista 
la llei' i ) tille il sta! supply engine, and has 
tij e }} }} 

i la l' ain' : hailler 3(3 ai a point in ihe vivji 
the ci) is of the segnients or joiks if 
jacket tö, l’ipes i 1 aislead frem je i 
- () iit () at anilar : 'Exiliary air chat, arg 
frmed in the per part of the wa: 3º 
which chamber has the auxiliary twyers 
leading therefroin into the 'irrace & 
the fiared surface 5' and staci i Syers are 

75 

30 

90 

35 

105. 

  



O 

s 

20 

25 

30 

35 

49 

45 

5 

55 

80 

85 

1,055,589 ,? 

provided with the downwardly inclined por- placed on the intermediate base 14 of the 
tions 44 at the inner ends of the same lead 
ing into the furnace through said inclined 
wall 3'. ¬ - 

When it is desired to operate my improved 
blast furnace A to melt the material therein 
a portion of the blast of air will pass from 
the main pipe 39 through the pipés 40 into 
the annular air chamber 36 formed by the 
jacket 6 and block 18 and then into the 
chamber 17 formed by the depréssions in the 
rear of the jacket 6 where it will strike 
against the wall 15 and will pass therefrom 
into the chamber 20. Within the chamber 
20 are the twyer blocks 2S and the blast will 
be scattered around within said chamber by 
the rotation of the same and the successive 
opening and closing of the openings 21 in 
the flange 19 of the block 18 by said twyer 
blocks. At the same time a portion of the 
blast of air from the main pipe 39 will pass 
from the pipes 40 into the pipes.41 and 
thence into the annular aii chamber 42 in the 
wall 3', so that it can then enter the twyers 
43 and be projected downward therefrom and 
into the furnace below the projecting portion 
5 at the upper end of the furnace 3'. During 
this operation of the furnace A the water 
is circulated in the ordinary manner. in the 
bosh plates 37 in the wall portions 3' and 3'. 
and water is also circulated in the jacket 
6 by means of the pipes 33 and 33°, as well 
as in the block 18 by the pipes 34 and 34". 

It will thus be seen that with the use of 
my improved blast furnace the blast sup 
plied thereto will be well mixed by entering 
the annular air chamber 36 and striking 
against the supporting portions 13 of the 
jacket 6 at the joints of the segments 6 
and such blast of air will thus be compelled 
to pass along said chamber to enter the 
chamber's 17 in said jacket where it will 
again strike against a wall viz: the wall 15º, 
thus causing it to be again well mixed be: 
fore entering the chamber 20 from which it 
passes around the twyer blocks 28 to the in 
terior of the farmace through the openings 
21 in the flage 19 of the block 18. The ro 
tation of the twyer blocks in the furnace A. 
will cause the blast to be distributed evenly 
to every part of the furnace and prevent 
the same from working on particular parts 
of the charge. The use of the revolving 
system will be at the option of the party in 

and will be 
such 

f’nace 
ide at 

charge of the 
operated or left 

or periodical and operated either by hand 
or power, a? in either direction it will 
be obvinis that with the se of the revolv 
ing twyer blocks the furnace will work more 
uniformly and consequently less fuel will 
he required to successfully operate the same. 

If desired the flanges 19 on the block 18 
may be onnitted and the extension 19 be 

party's 
will, or such revolving may be continuous 

jacket 6 as shown in the Figs. 7 and 8, and 
such extension will have the openings 21 
therein to correspond with the openings 21 

to in the flange 19 of said block. 
It is immaterial whether the double air 

chamber is obtained in the manner shown in 
Fig. 1, as such may be constructed as in Fig. 
9, or in various other ways wherein the blast 
of air will be mixed thoroughly and will en 
ter the interior of the furnace by a tortuous 
route and in a compact volume so that it 
may be properly distributed therein. 
When the furnace is constructed as shown 

in Fig. 9, such furnace will have the usual 
jacket 6 and below the same and extending 
to the inner face of said jacket is a ring of 
annular plates 45 which are adapted to be 
Supported on the rear by the flange 46 of the 
same and on the front by the twyer blocks 
28, which are located at equal intervals 
around the inner face of the furnace, so that 
the blast will enter through the usual pipe 
40 into the chamber 42 and strike against 
the surface 47 after which it will pass through the openings 48 in the plates 45 
into the chamber 49 and then through the 
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spaces 50 between the twyer blocks 28 into 
the interior of the furnace. 
Various modifications, and changes in the 

design, operation and construction of my 
improved furnace may be resorted to with 
out departing from the spirit of the inven tion or sacrificing any of its advantages. 
What I claim as my invention and desire 

to secure by Letters-Patent is:-- 
1. A furnace having an outer annular 
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blast chamber, and blast supply pipes com municating therewith, an inner annular 
chamber within the walls of said furnace 
communicating with said first named cham 
ber by short and direct openings between 
the same, and twyers in the inner wall of 
said last named chamber leading into said 
furnace, said blast pipes, openings and twy 
ers being staggered in order to confuse the 
blast passing through the same. 

2. A furnace having an outer annular 
blast chamber in the wall of the same, blast 
pipes communicating with said chamber, an 
inner chamber within the wall of said fur 

05 

nace communicating with said first namad i 
?chamber through openings between the 
samme, and twyer blocks in said last named 
chamber adapted to form twyers by the 
Spaces between the same and opening di 
rectly from said last named chamber inía 
said furnace, said blocks being so arranged 
that said openings will be directly opposits 
said blocks. 

3. \ ?tfrnace having an outer annula - 
blast ch: liber within the wall of the sarig. 
blast pipes coin municating with said char; 
ber, an inner chamber within the wall of 
said furnace communicating with said firs: 3) 
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leading the l'eto, an amnitar blas? chainbe; in 

V ???????? 

named chamber through openings between 
the same, and twyer blocks in said last 
named chamber adapted to form twyers by 
the spaces between the Same opening di 
rectly from said last named chamber into 
said furnace, said blocks being so arranged 
as to be, directly opposite said openings to 
allow the blast entering the furnace to take 
a tortuous course from said first named 
chamber. ? 4. A furnace having blast supply pipes 
leading thereto, an annular blast chamber in 
said furnace communicating with said pipes, 
a chamber in said furnace communicating 
with said first nained chamber, twyer's lead 
ing from said last named chamber into said 
furnace, and means for opening and closing 
said tywyers successively. * 

5. A furnace having blast supply pipes 
deading thereto, an annular blast cham er in 
said furnace communicating with said pipes, 
a chamber in said furnace below and com 
municating with said first named chamber, 
twyer's leading from said last named cham 
bel' into said furnace, and means for open 
ing and closing said twyers. V 

(5. A furnace having last supply pies 
said furiace collinicating with said pipes, 
a chamber in said fu l'inace communica tig 
with said first na nel chalber, t wyer's lead 
ing from said last named chain be into said 
furnace, and twyer blocks arranged to open 
ahl close said twyers -uccessively. 

7. A fili'i) ace having blast supply pipes 
leading the 'eto, an annular blast channer in 
said furnace communicating with said pipes, 
a chamber in said frnace below and com 
hal inica ting wit la said first named chamber, 
twyers leading from said last named cham 
be' into said furnace, and twyer blocks al 
ranged to open and close said tw vers succes 
sively. 

S. A furnace having blast supply pipes 
leading thereto, an annular blast chamber in 
said firmace communicating with said pipes. 
a chanler in said furnace communicating 
with said first un anned ('lanaloe)". twv y'en's ea. 
ing from is: furnace, revolving twyer blocks adapted to 
open and close said i w ve "si successively". and 
naeans for 'ey vig saic t w y el' locks. 

3. A. fu": c? haying blast supply i pos 
€Kdig lie)^i (), a} : 1)}; lar blast cla!) ber in 

sElidi furnale' ('Olnu nie 'ating with said pipes, 
3 channer i sail 'n'e helow and con 

di last named chamber into sail 
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municating with said first named chamber, 
twye's leading from said last named cham 
ber into said furnaee, revolving twyer blocks 
adapted to open and close said twyers succes 
sively, and means for revolving said twyer 
blocks. - 

10. A furnace having blast supply pipes 
leading thereto, a chamber in said furnace 
communicating with said pines, twyers lead 
ing from said chamber into said furnace, 
and means for opening and closing said 
twyers successively. 

11. A furnace having blast supply pipes 
leading thereto, a chamber in said furnace 
communicating with said pipes, twyers lead 
ing from said chamber into said furnace, 
and twyer blocks for opening and closing 
said t wyers successively. 

12. A furnace having blast supply pipes 
leading thereto, a chamber in said furnace 
communicating with said pipes, twyers lead 
ing from said chamlber into said furnace, re 
volving twyer blocks arranged to open and 
close said tw vers successively, and means for 
revolving said tw.ver blocks. 13. A furnace having blast supply pipes 
leading theret (, in annular blast chamber in 
said fu'nace comunicating Willin said pipes. 
a chamber in said furnace communicating 
with said first a lined chamhe", and revolv 
ing t wyer blocks la ving spaces between tlie 
s: ne for direct inor the blast from said last 
anned chambe' in ?o said flake. 
44. A fu'nace having lolist supply pipes 

leading thereto, an anni iar blast chamber in 
said furnace coin hunicating with said pipes, 
a cºlhamber in said f’nace communicating 
with said first named chamber, revolving 
t wyer blocks ha ving spaces, between the same 
for directing the last from said last named 
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chaniel' into said furnace, and nea is for 
revolving Said i vxyer blocks. 
1. A fit'): 'e having last silly pipes 

le: cling the "ct (). annular blast chamber in 
siliul fi! ’ha’” (“onnnlni ("ating wit said pipes. 

) ( iv volvig t wyer' o(ºks la viig spac’es 
between the sanne for direct ing the blast 
fon sit nula ils chi;:e' in to si 
t}}: ('e. 

{ n t estinnohy \v hereof. : thc: 3-ti : FRA N (rus 
J. Z l’ºr. E. have hereunto set \m: halid. 

FRANC || S. J. Zi PPILEia. 
Witnesses: 

"?". ?3. i i UA PEs. 
J. N. Cook. 
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