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To all, whom it may concern: 
Beit known that, FRANKM.ASHLEY, a citi 

zen of the United States, residing in the town 
of Hawthorne, county of Passaic, and State of 
New Jersey, have invented certain new and 
useful Improvements in Tubular Apparatus, 
of which the following is a specification. 
This invention relates to tubular appa 

ratus in which are employed tubes having 
d extending through them other tubes, said in 
mer and outer tubes being independently con 
nected with end chambers, and the chambers 
being so arranged in relation to a boiler, fur 
nace, and other apparatus, as to permit the 
heating of liquids or gases in their circula 
tion through the outer tubes. 
This invention is capable of use for heat 

- ing water, in generating steam, as in a steam 
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boiler, and also for heating a current of wa 
ter or other liquid in continuous circulation. 
The object of. the invention is to provide 

an improved tubular apparatus of this char 
acter, by means of which a more perfect cir 
culation and result is attained and in which 
the parts are better adapted to sustain press 
ure and are economical and strong. 

Referring to the accompanying drawings, 
in which the invention is shown as employed 
in the form of heating apparatus, and in which 
similarletters of reference indicate like parts: 
Figure 1 is a side elevation, partly in sec 
tion, of a tubular apparatus, constructed in 
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accordance with this invention, applied to a 
steam boiler. Fig. 2 is a detail of an end 
head, partly in cross-section, and Fig. 3 illus 
trates a method of fastening the inner pipes 
to the end heads. 
AA indicate two hollow heads of the tubul 

lar apparatus and B B the outer and inner 
tubes respectively, of each of a number of 
double tubes combined with the heads. Each 
of the heads A is formed in sections A, the 
sections of one head being preferably located 

45 
at right angles to the sections of the other. 
Each of the sections A8 are of oval or ellipti 
cal shape in cross-section, thus strengthening 
and better adapting the same to resist the 
steam pressure therein, which advantage is 
due to the superior elasticity thus imparted 

So to the sections. The outer tube B of each set 

of tubes communicates with a section A, at 
each end, and the inner tube B' thereof ex 
tends through a section A'at each end. The 
tubes B and B' are preferably separated from 
the sections A. Each section A, of one head 
A, is parallel and common to a horizontal 
row of tubes B B, while each section A8 of 
the other head A is parallel and common to 
a vertical row of such tubes, thus producing 
a direct inter-communication of the several 
sections whereby the required circulation of 
the Water or steam, or both, in the heads and 
tubes is maintained. This circulation of the 
water or steam may be promoted by arrang 
ing the tubes B B in an inclined position, as 
shown in Fig.1. t 
The tubes B B may be separably jointed 

to the sections A in various ways, but are 
preferably jointed as shown in Figs. 2 and 3. 

Fig. 2 is a detailed view of the form in 
which I construct my end heads. 
A is a heavy filling piece, to which the 

edges of the sheet metal body Aare secured, 
by riveting or otherwise. In the exposed 
side of the filling piece are formed grooves 
A into which the ends of the outer pipes B 
fit, so that the outer pipes will form braces 
against which the filling pieces of the two op 
posite end heads will rest and will thereby 
be prevented from being blown out by the 
pressure of the steam. The inner pipes B' 
pass through the filling piece A and through 
the outer side of the sheet metal body A8. 
A nut B is then screwed down over the end 
of the pipe against the sheet metal body, thus 
forming a flange against which the body will 
be forced by the outward pressure of the 
steam in the end head. As the pipe B also 
passes through to the outer side of the oppo 
site end head and is there connected in the 
same manner, it will also serve as a brace to 
prevent the sheet metal body of the end head 
from being blown outward. 
In Fig. 3 is shown a modified form of join 

ing the inner tube to the end section. After 
the tube B' is passed through the end section 
A, a collar B is fitted over the end of the 
tube and against the end section. The end 
of the tube is, then turned over and beaded 
against this collar, and the nut B, which en 
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gages a thread cut on the collar B, is then 3. In the hollow end heads of a tubular ap 
screwed down upon the ring of packing ma- paratus as herein set forth, the combination 
terial B inserted between the nut and the of a filling piece, a sheet metal body fastened 
end head. If preferred I may screw the nut thereto, and external and internal tubes, said 

5 down on the end of the tube against the ring external tubes fitting into a groove in the 7o 
of packing material and not use the collar filling piece and said internal tubes passing 
B', but I prefer to use the collar as the joint through the filling piece and the sheet metal 
is thereby made much stronger. Again, I body and being secured thereto by a nut, a 
may dispense with the nut and turn the end ring of packing material being inserted be 

Io of the tube over and bead it against a washer tween the nut and the end head. 75 
which bears upon a ring of packing mate- 4. In the hollow end heads of a tubular ap 
rial inserted between the washer and the end paratus as herein set forth, the combination 
section. - . . of a filling piece, a sheet metal body fastened 
The tubes B B are inclosed in a fire cham- thereto, and external and internal tubes, said 

I5 ber C, as shown. external tubes fitting into a groove in the 8o 
With this arrangement of tubes B B', and filling piece, and said internal tubes passing 

heads A, as set forth, water supplied to either through the filling piece and the sheet metal 
of the heads A is received in the spaces be-body, and being secured thereto by a nut, a 
tween tubes B B and is exposed to the ac-ring of fire-proof packing material being in 

2 otion of the heat in chamber C and in the in-serted between the nut and the end head. 85 
ner tubes B', whereby a large area of heat- : 5. In a tubular apparatusasherein set forth, 
ing surface is thus obtained and a rapid geners abutting head sections of oval or elliptic 
ation of steam produced in the boiler. The shape, formed of sheet metal and having a 
heat, after passing over the tubes B and longitudinal filling piece secured thereto, with 

25 through tubes B', escapes through a flue C. passages for the internal tubes, and recesses go 
At the opposite sides of the fire chamber c, for the external tubes in combination with 

and at a point next above the grate Cof screw rings which clamp the said internal and 
said chamber, are located pipes D, for the external tubes to the sections. 
purpose of partially heating the feed water 6. In a tubular apparatus as herein setforth, 

3o for the end heads and tubes by means of a abutting end sections of oval or elliptic shape 95 
fire on the grate. Each set of these feed formed of sheet metal and having alongitudi 
water heating pipes D has return couplings nal filling piece secured thereto, with passages 
D' and is connected by a pipe D'leading for the internal tubes and recesses for the ex 
from one of these couplings to one of the ternal tubes, in combination with screw rings 

35 heads A, which in turn are connected by a or nuts which clamp the said internal and ex- Ioo 
pipe D with a suitable feed pump. ternal tubes to the sections.andaring of pack 
The lower part of each of the heads A is ling material being interposed between the nut 

connected by means of pipes. G' to a mud and the end; section. 
drum C, so as to render this drum common to 7. In a tubular apparatus as herein setforth, 

4o both the mud drum having a suitable outlet, abutting end sections of oval or elliptic shape ro5 
which is not shown in the drawings. Each of formed of sheet metal and having alongitudi 
the heads A is also connected by suitable nal filling piece secured thereto, with passages 
pipes I to a steam drum Ilocated above the for the internal tubes and recesses for the ex 
tubes B B at the top of the fire chamber G. ternal tubes, in combination with screw rings 

45 The spent heat discharging from chamber C or nuts which clamp the said internal and ex- to 
thus acts directly on the steam drum I, with ternal tubes to the sections and a ring of fire 
a tendency to superheat the steam therein proof packing material being interposed be 
Having thus described my invention, I tween the nut and the end section. 

claim- 8. The combination with a fire chamber of 
so 1. In the hollow end heads of a tubular ap- a tubular apparatus consisting of hollow 15 

paratus as herein set forth, the combination heads formed of abutting hollow sections of 
of a filling piece, a sheet metal body fastened oval or elliptic shape, a number of tubes each 
thereto, and external and internal tubes, said composed of external and internal tubes, the 
external tubes fitting into a groove in the latter projecting through the hollow sections, 

55 filling piece and said internal tubes passing and the former communicating with the hol. 2 o 
through the filling piece and the sheet metal low sections, a mud drum connected to each 
body. - of the heads, and a steam drum located above 

2. In the hollow end heads of a tubular ap- the tubes in the line of draft of the fire cham 
paratus as herein set forth, the combination ber and connected to the heads, and feed wa 

6o of a filling piece, a longitudinal sheet metal terheating pipes located next above the grate 25 
body fastened thereto, and external and in- of the fire chamber and connected with one 
ternal tubes, said external tubes fitting into of the heads. 
agroove in the filling piece and said internal 9. The combination with a fire. chamber, of tubes passing through the filling piece and a tubular apparatus consisting of hollow end 

65 the sheet metal body, - heads formed of abutting hollow sheet metal 13o 
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sections of oval or elliptic shape, a number of above the grate of the fire chamber and con- Io 
tubes each composed of external and internal nected with one of the heads. 
tubes, the latter projecting through the hol- In testimony whereof Isubscribe my signa 
low sections and the former communicating ture in presence of two witnesses. 

5 with the hollow sections, a mud drum con- - 
nected to each of the heads, and a steam drum FRANK M, ASHLEY. 
located above the tubes in the line of draft of Witnesses: 
the fire chamber and connected to the heads, WM. A. ROSENBAUM, 
and feed water heating pipes located next FRANKS. OBER, 


