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To aid, whom it may concern: 
Beit known that I, FREDERICK STRATTNER, 

a citizen of the United States, residing at Sal 
isbury, in the county of Wicomico and State 

5 of Maryland, have invented certain new and 
useful Improvements in Draft-Regulators for 
Locomotive Smoke-Stacks; and I do hereby 
declare the following to be a full, clear, and 
exact description of the invention, such as 

Io Will enable others skilled in the art to which 
it appertains to make and use the same. 
My invention relates to smoke-stacks for 

locomotive furnaces, and the object in view is 
to secure a steady uniform draft through the 

I5 smoke-box or chamber and stack of the fur 
nace, particularly where artificial draft is 
used Such as exhaust or livesteam as is usual 
in the case of locomotive furnaces. I accom 
plish this end in a simple and inexpensive 

2O manner byproviding a tapered nozzle or pipe 
which is secured in the lower part of the 
Smoke-stack, with its large open end arranged 
to receive the exhaust-steam and smoke from 
the Smoke-box of a locomotive-furnace. As 

25 the smoke and steam pass rapidly from the 
Smoke-box directly into the tapered nozzle 
or pipe, they are contracted or condensed as 
they pass through said pipe, and when they 
emerge from the tapered nozzle or pipe into 

3o the larger surrounding space of the smoke 
stack, they are free to again expand. This 
tapered nozzle or pipe situated at the open 
ing between the smoke-stack and the smoke 
chamber or box of the locomotive furnace, 

35 serves to prevent any backflow or pressure 
of atmospheric air into the smoke-box and 
also to partially condense the escaping steam 
and smoke, whereby the draft through the 
Smoke - stack and smoke - box is made more 

4o regular and uniform. 
For the purpose of varying the size of the 

exit of the tapered condensing nozzle or pipe, 
to determine the area of the discharge orifice 
in the nozzle best calculated to give the most 

45 advantageous results, I contemplate making 
the tapered nozzle in sections, hinged or piv 
oted together at the lower end and having 
mechanical devices whereby the upper end 
can be spread apart or brought together to 

vary the size of the exit at the top of the noZ- 5o 
zle or pipe. I also contemplate the use of a 
series of spirally arranged ways or flanges 
on the inside of the tapered nozzle or pipe, 
which flanges converge in spiral lines from 
the bottom toward the top of the nozzle and 55 
serve to give to the passing steam and Smoke, 
as the same impinge against the flanges, a 
whirling motion while passing through the 
nozzle. 

I have illustrated my improvements in the 6o 
accompanying drawings, forming a part of 
this specification, and in which:- 

Figure 1 is a vertical sectional view through 
so much of a locomotive-furnace as is neces 
sary to a proper understanding of my inven- 65 
tion. Fig. 2 is an enlarged sectional view, at 
right angles to Fig. 1, showing the steam 
condensing nozzle made in adjustable sec 
tions. Fig. 3 is a detail sectional view to 
illustrate the form of joint between the noz- 7 o 
zle sections and the means for moving each 
section independently of the other. Figs. 4 
and 5 are sectional and plan views, respect 
ively, of a steam-condensing nozzle with in 
ternal spiral flanges. 75 

Like letters of reference denote like parts 
in all the figures of the drawings, referring to 
which:- 
A designates the smoke-box of a locomo 

tive - furnace, B is the smoke-stack, C the 8o 
steam chests, D the live steam pipes arranged 
within the smoke - box and discharging into 
the steam chests, and E the exhaust-nozzle 
which receives the exhaust steam from the 
chests and discharges into the smoke-box im- 85 
mediately below the smoke-stack, all of which 
parts are arranged and operated in a manner 
well known to those skilled in the art to 
which my improvement relates. 

F is my tapered nozzle which is secured in 9o 
the lower part of the stack B immediately 
above the smoke-chamber or box A of the lo 
comotive-furnace. This tapered nozzle is ar 
ranged in a vertical position, with its large 
open end next to the smoke-box to receive the 95 
smoke and exhaust steam directly theirefrom; 
and the contracted upper end of this tapered 
nozzle projects well up into the smoke-stack 
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which surrounds the same. This nozzle is 
preferably made of one imperforate piece, 
suitably secured at its lower end in the smoke 
stack; and as the exhaust steam escapes from 
the nozzle, it expands in the smoke-box, min 
gles with any smoke therein, and the steam 
and smoke then pass through the nozzle F 
which serves to partially condense the steam 
and sliioke as they pass through the nozzle, 
after which the steam and smoke pass into 
the smoke-stack where they are allowed to 
expand. In this manner, the draft through 
the smoke-box and smoke-stack is made more 
regular and uniform, and the nozzle prevents 
any back flow of atmospheric air into the 
Smoke-box. 
The tapered nozzle is provided on its inside 

with a series of flanges G which are arranged 
spirally within the nozzle and extend from 
the lower end thereof to the upper contracted 
end, said flanges serving to give to the steam 
and Smoke a whirling motion as they pass from 
the Smoke-box through the nozzle into the 
Smoke-stack. I do not, however, restrict my 
invention to the nozzle made in a single im 
perforate piece, as it can be made of adjust 
able Sections or parts so connected that the 
upper exit end thereof can be made larger or 
Smaller so that the area of the exit opening 
can be varied to secure the best results in 
practice. The nozzle can be made in two sec 
tions ff, having the same generally tapered 
form, and with their adjacent side edges bev 
eled or cut away to form the lap joints, g, g, 
so that when the sections are expanded or 
contracted the side edges of the sections will 
be closed together. At one side, the sections 
are connected together by a pivotal bolt, h, 
While at the other side the sections are piv 
Otally connected by devices which enable the 
Sections to be moved relatively to each other: 
so that the area of the exit at the top of the 
nozzle can be increased or diminished. To 
one of the sections, f, of the nozzle is secured 
a sleeve, i, having a crank or handle i' so that 
the section can be moved; and through this 
sleeve passes a short pivotal shaft i, having 
its inner end made square or of other polyg 
onal form and fitted in a corresponding open 
ing in the other section, f', of the nozzle. The 
inner end of this shaft is thus connected to 
the section f' of the nozzle, and it has a key 
f' to prevent endwise movement of said shaft, 
while its outer end has a crank or handle lic 
by which it can be conveniently turned to ad 

The sleeve just the section f' of the nozzle. 
and shaft pass through a suitable opening in 
the side of the Smoke-stack, and the cranks 
thereon are arranged outside of the smoke 
stack so that the nozzle sections can be easily 
manipulated from the outside of the smoke 
stack. 
The Operation and advantages of my inven 

tion will be readily understood and apprecio 
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ated by those skilled in the art from the fore 
going description taken in connection with 
the drawings, 

I am aware that changes in the form and 
proportion of parts and details of construc 
tion of the mechanism herein shown and de 
scribed as an embodiment of my invention 
can be made without departing from the spirit 
or sacrificing the advantages thereof, and I 

65. 

therefore reserve the right to make such modi 
fications as fairly fall within the scope of my 
invention. 

I would have it understood that I do not 
strictly confine my invention to a furnace of 
a locomotive steam engine, as it is evident 
that the improvements can be used in Con 
nection with other forms of furnaces or boil 
ers; nor do Istrictly limit myself to the con 
densing nozzle made circular in cross sec 
tion as said nozzle can be made Square or of 
other desired form in cross section although 
it is tapered longitudinally, for the purposes 
explained. 
What I claim as new is 
1. The combination with a smoke-box, an 

exhaust nozzle therein, and a smoke-stack, of 
a tapered nozzle situated in the lower part of 
the smoke-stack, with its large open end in 
position to receive from the smoke-box and 
exhaust nozzle and with its contracted dis 
charge end projected up into the Smoke 
stack, substantially as and for the purpose 
described. 

2. The combination with a smoke-box and 
a smoke-stack, of a tapered nozzle situated 
within the lower part of said smoke-stack and 
provided with a series of internal spiral 
flanges, substantially as and for the purpose 
described. 

3. The combination with a smoke chamber 
and a smoke stack, of a tapered nozzle situ 
ated in the lower part of the smoke stack to 
receive from the smoke chamber and con 
structed in sections adapted to be expanded 
or contracted, and means for moving either 
section independently of the other, Substan 
tially as and for the purpose described. 

4. The combination with a smoke chamber 
and a smoke-stack, of a tapered sectional noZ 
zle situated in the lower part of the smoke 
stack to receive directly from the smoke 
chamber and having its members or sections 
pivoted for independent adjustment, and 
means, Substantially as described, for moving 
either section of the nozzle independently of 
the other section, as set forth. 

5. The combination with a smoke chamber 
and a smoke stack, of a tapered nozzle situ 
ated in the lower part of the smoke stack to 
receive directly from the smoke chamber and 
comprising the pivoted sections provided at 
their contiguous edges with the lap joints, 
and one of the sections having means for mov 
ing the same toward or from the other sec 
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tion, substantially as and for the purpose de 
scribed. 

6. A tapered nozzle, substantially such as 
described, consisting of the sections having 
the lap joints along their contiguous edges, a 
sleeve rigid with one of the sections and pro 
vided with a handle, and a pivotal shaft pass 
ing through the sleeve and having one end 
rigid with the other section and its outer end 

provided with an operating crank, as and for Io 
the purpose described. 

In testimony whereof Iaffix my signature in 
presence of two witnesses. 

FREDERICK STRATTNER. 
Witnesses: 

JEROME TUBBS, 
M. W. BREWINGTON, 

  


