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To all whom it may concern: 
Beit known that I, SAMUEL S. HARTRANFT, a 

citizen of the United States, and a resident of 
Philadelphia, Pennsylvania, have invented 
certain. Improvements in Furnace-Twyers, of 
which the following is a specification. 
The object of my invention is to provide a 

furnace-twyer with simple and efficient means 
whereby the area of opening of the twyer 
nozzle may be restricted when it becomes de 
sirable to increase the force of the jet of air 
projected therefrom into the furnace. 

In the accompanying drawings, Figure 1 is a 
longitudinal sectional view of a well-known. 
form of twyer provided with an attachment 
in accordance with my invention, the attach 
ment being shown in position for reducing the 
area of opening of the twyer-nozzle. Fig. 2 
is a similar view showing the attachment in 
position for restoring the normal area of open 
ing of the twyer-nozzle. Fig. 3 is a front 
view of the nozzle with the attachment in po 
sition therein. Fig. 4 is a sectional view of the 
reducer on a larger scale than Figs. 1 and 2. 
Fig. 5 is a rear view of the reducer, also on 
an enlarged scale. Fig. 6 is a section on the 
line acac, Fig. 5; and Fig. 7 is an enlarged sec 
tion on the line U v, Fig. 2. 
The twyer shown in Figs. 1 and 2 consists 

of a hollow annular. box or casing 1, which 
serves as a lining for the twyer-opening and 
contains a chamber through which Water or 
Other cooling fluid is caused to circulate, 2 
being the supply-pipe for the chamber and 3. 
the discharge-pipe for the same. 
The twyer-nozzle 4 is fitted to the front end 

of the casing 1, and likewise consists of a 
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hollow annular structure containing a cham 
ber through which water is caused to circu 
late, so as to keep it cool, 5 representing the 
supply-pipe for this chamber and 6 the dis 
charge-pipe for the same. 
Air under pressure is supplied to the nozzle 

4 through a pipe 7, which extends outwardly 
beyond the twyer-lining and is connected to 
a box or casing 9 at the lower end of the pipe 
10, which depends from the usual belly-pipe 
surrounding the lower portion of the furnace. 

Suitably supported within the upper por 
tion of the pipe 7 is a pipe 11, which consti 
tutes a hollow stem for a hollow block12, the 
latter being suitably secured to the inner end 

Sorial No. 654,359, (No model.) 
of the pipe 11 and being so disposed that 
when said pipe is pushed inward to its full 
extent the block 12 will occupy the upper por 
tion of the opening in the twyer-nozzle 4, as 
shown in Figs. I and 3, and Will thereby re 
duce the effective area of discharge of said 
nozzle to an extent dependent upon the size 
of the block. When the pipe 11 is retracted, 
however, as shown in Fig. 2, the block 12 is 
withdrawn to the rear end of the nozzle, thus 
restoring the full area of nozzle-opening for 
the discharge of blast into the furnace. By 
this means the force of the jet issuing from 
the nozzle may be increased by a reduction 
in the area of discharge of said nozzle with 
out increasing the force of the blast, a condi 
tion which is sometimes required in order to 
project the air farther into the mass contained 
in the furnace than it can be projected by a 
blast of the required pressure issuing from 
the full area of the twyer-nozzle. 
The pipe 11 passes through a stuffing-box 

13 at the outer end of the box or casing 9, 
and said pipe contains an inner tube 14 of 
smaller diameter, as shown in Fig. 4, so that 
Water supplied through the Outer end of this 
inner tube will be carried into the hollow 
block 12 and will escape therefrom through 
the pipe 11, a T-coupling 15 with suitable 
branches providing for the attachment of the 
flexible pipes whereby the Water is supplied 
to the tube 14 and conveyed away from the 
outer end of the pipe 11. 
The block 12 is preferably of segmental 

form, as shown in Fig. 3, so as to fit snugly 
to the upper portion of the twyer-opening and 
thus effect the desired reduction in area with 
the minimum amount of obstruction, and on 
each side of the pipe connection the block is 
tapered or wedge-shaped, as shown in Figs. 
5 and 6, so that it will serve to deflect a 
poker or slice-bar thrust through the twyer, 
and thus prevent injury due to the contact. 
Various means may be employed for sup 

porting the pipe 11 in the upper portion of 
the pipe 7, so as to permit of the free longi 
tudinal movement of the same, the means 
which I have shown for the purpose being a 
hooked bolt 16, which passes through a tu 
bular lug 17 on the outside of the pipe and 
has a nut 19 and washer 20 bearing upon 
said lug, so that by adjusting the nut the pipe 
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may be held tightly or loosely or by remov 
ing the nut or turning the bolt the pipe may 
be released altogether when it is desired to 
remove it and its block 12 from the twyer. 
A transverse pin may replace the nut 19, if 
desired. Whether the adjustment of the bolt 
be such as to hold the pipe 11 tightly or 
loosely against the upper portion of the pipe 
7, the said adjustment, when once made, is 
such as to cause the block 12 to be held 
snugly against the inclined inner face of the 
nozzle, so that the spring or resiliency of the 
said pipe 11 may act as below described. 
The spring or resiliency of the pipe 11 is 

sufficient to permit the block 12 to follow the 
beveled inner face of the hollow twyer-nozzle 
as the block is pushed inwardly, said block 
being held snugly against the upper portion 
of the said inner face of the twyer-nozzle, so 
that its movement is not obstructed by cinder 
or other accumulation at the inner end of 
the latter. 
A device of the character above described 

is of simple construction, it can be readily 
applied to existing forms of twyer structures 
at small expense, it provides for instant 
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change in the area of discharge of the twyer 
nozzle, and, owing to its shape and location, 
it offers no obstruction whatever to the free 
manipulation of pokers or slice-bars passed 
through the twyer. 
While I prefer in all cases to use the water 

cooled hollow block, a solid block may be 
used without departing from the main feature 
of my invention. 

IIaving thus described my invention, I 
claim and desire to secure by Letters Patent 

1. The combination of an internally-taper 
ing twyer-nozzle and a cylindrical supply 
pipe therefor, with a block adapted to reduce 
the discharge area of the nozzle, a stem car 

rying said block and located in the upper por 
tion of the supply-pipe, so as to be longitu 
dinally in line there with, said stem project 
ing outwardly beyond the supply-pipe, and 
provision in said supply-pipe serving to Sup 
port said stem while permitting free longitu 
dinal movement of the same, the stem being 
of such resiliency as to permit the block to 
follow the internal bevel of the nozzle, as it 
is moved back and forth, substantially as 
specified. 

2. The combination of a twyer-nozzle and a 
supply-pipe therefor, with a block adapted 
to reduce the discharge area of the nozzle, a 
stem carrying said block and located in the 
upper portion of the supply-pipe and project 
ing outwardly beyond the same, a hooked 
bolt supporting said stem and passing 
through the pipe, a tubular lug on the out 
side of the pipe, and a nut or other fastening 
for the bolt supported by said lug, the stem 
being of such resiliency as to permit the 
block to follow the internal bevel of the noz 
zle as it is moved back and forth, substan 
tially as specified. 

3. The combination of the twyer-nozzle with 
the hollow segmental reducing-block, and its 
central hollow stem, said block being as to 
its central portion, of a thickness equal to or 
exceeding the diameter of the stem, but as 
to each side portion, tapering to a compara 
tively sharp rear edge, substantially as speci 
fied. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

SAMUEL S. II ARTIRANFT. 
Witnesses: 

F. E. BECHTOLD, 
JOS. II. KLEIN. 
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