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UNITED STATES PATENT OFFICE. 
JOHN D. MAcLACHLAN, OF CHADWICK, MISSOURI. 

FIRE-TUBE BOLER. 

304496. 
Application filed May 7, 1918. 

To all thom it may concern: 
Be it known that I, JoHN D. MAcLACH 

LAN, a citizen of the United States, residing 
at Chadwick, in the county of Christian and 
State of Missouri, have invented certain new 
and useful Iniprovements in Fire-Tube Boil 
ers, of which the following is a specification. 
This invention relates to water heaters. 

and more especially to water tube boilers of 
the internal fire tube type; and the object 
of the same is to increase the heating ca 
pacity of a boiler of this type. 
Another object is to provide for expan 

sion and contraction, and yet another object 
is to provide a support for the tubular boiler 
within its casing. 
Yet other objects will appear in the fol 

lowing specification and claim, and refer 
ence is made to the drawings herewith and 
in which: . 

Figure 1 is a section through the casing 
and an elevation of the boiler, partly broken 
away, - 

Fig. 2 is a horizontal section on the line 
2-2 of Fig. 1. 

Fig. 3 is a plan of one annulus, 
Fig. 4 is a plan of the disk, 
Fig. 5 is an enlarged section of one of the 

compound tubes, made up of an external 
Water pipe and an internal flue. 
While this boiler yet to be described may 

be incased in masonry or in metal with or 
without a jacket, for purposes of illustra 
tion I have shown an upright cylindrical 
casing or shell S having a grate G at its 
lower end and an outlet O at its upper end 
for the products of combustion. I would 
not be limited in this particular, nor in the 
exact construction of parts as yet to be dé 
scribed, nor in fact to the vertical disposi 
tions of the tubes, as they might be horizon 
tal or otherwise. The Water feed pipe is in 
dicated at F, the steam dome at D, and the 
main steam outlet pipe at M. An indicator 
Iis shown in the form of a water glass where 
in may be seen the level of the water in the 
boiler at any time. There may be other at 
tachments such as a pressure gage, but these 
details are not necessary of amplification. 
Coming now to the present invention, I 

provide upper and lower hollow headers 1 
and 2 supported by brackets 3 within the 
shell S and preferably connected by long 
bolts or rods 4 so as to hold them in proper 
spaced relation. Each of the headers com 
prises upper and lower sections formed with 
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Outer abutting flanges which are pierced 
to receive the rods 4 upon which are mount 
ed pairs of nuts 4 between which the sec 
tions of the respective headers are ciamped. 
The rods 4, besides serving as clamping 
means for the sections of the headers act as 
ties to connect the headers and secure them 
to the brackets 3 which form supporting 
means therefor. The feed pipe F opens into 
the bottom of the lower header and may also 
be used for clean-out purposes. From the 
center of the upper header a pipe leads into 
the steam dome as shown. These headers 
are preferably circular, and they are con 
nected with each other at their centers by a 
comparatively large Water pipe 5 through 
which the circulation will be downward as 
indicated by the arrows. The gist of my in 
vention, however, lies in connecting the con 
tiguous walls of the headers by a series of 
water pipes 6, and connecting the relatively. 
outer sides of the two headers by a series of 
tubes 7 smaller than the tubes 6 and consti 
tuting flues. Their lower ends are open at 8 
to receive the heatrising from the fire upon 
the grate, and their upper ends 9 open into 
the space beneath the steam dome, around 
which pass the products of combustion to 
the outlet O. Between the exterior of the 
flues 7 and the interior of the pipes. 6 is a 
relatively thin annular space 10 through 
which the water flows from the lower 
header upward into the upper header, re 
turning down the central pipe 5 as the air 
rows indicate. Manifestly this thin tube 
of water (if I may call it such) is intensely 
heated by the products of combustion pass-, 
ing upward through the internal flue, be 
side which tongues of flame may pass around 
the edges of the lower header and through 
the spaces 11 between the several water 
pipes 6, as I do not let them contact with 
each other exteriorly. I may say that no 
tube is in contact with any other tube, and 
therefore, I provide for expansion and con 
traction under varying conditions of heat. 
The water pipes are headed into the inner. 
plates of the headers, and the flues are head 
ed through the outer plates thereof. If the 
parts are built substantially on the propor 
tion shown (although I do not wish to be 
limited in this particular). I have found by 
experiment that the circulation is so rapid 
that scale cannot collect in the tubular water 
space between the two pipes. Also the bore 
of the flue is so ample that the accumulation 
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of soot theireill is liniikely ) at least very 
slow, and cleaning out need be resorted to 
but seidor. 

i have sugg at the headers raay 
be suppoited on brackets 3 within the shell 
3. In addition inlay pirovide ineans for 
spacing the pipes 8 froii) each other. At 
appropriate joii is aaililac disks or annuli 
20 aire 3rovis cariied on brackets 23 
which are sectii'ed inside the wall of the 
shell, these anilali being pierced with holes 

is cGilcentric rings anci fitting 
() Gliterinost series of pipes 6. 

Also de betweei, tie annui a dis 
25 having the holes 26 fitting around the 
pipes in all series. in Fig. 1 it will he ob 
served that the pipes passing through the 
outer holes in the disk pass also through 
the inner ring of holes in the annuli, and the 
latter are this tied to the disk. The disk 
is supported by collars 21 on this ring of 
pipes. Under the intense heat, to which this 
device is subjected it ray be wise to provide 
Some means for keeping the pipes separated 

5 from each other so as to permit the passage 
of heat thi'(gh the spaces 11, whence it 
'adiates through the wallis of the pipes 6 
o the anillai Yater space 0, in order to 
keep the concentric pipes equally spaced, or 
in otier words to keep the files 7 at the 
center of the pipes 6, may provide one 
of the other with ribs as shown at 27 in 
Fig. 5, the Sairie projecting from one eie 
inent into Contact with the citier. These 
ribs may be continued throughout the length 
of the pipes oi" disposed at intervals as de 
sired, but Yould not make the tip or ridge 
of the lib coatact with the adjacent element, 
so closely that, one tube or pipe could not 
be withdrawn from the other. This of 

tourse becomes necessay at tinies when 
leaks arise, aid a file or Lipe needs substitu tion or repair. 

'i, he foregoing description and the draw 
gs have reference {..} what Ray be con 

sitei'ed lic preferred, oil approved for in of 
tly invention. it is to be understood that 

lay make stic changes in construction 
and arrange}}}ent aid colubilation of parts, 
laterials, (iiiensions, et ceteia, as may 
prove expedient aid fall within the scope 
{)f the appended claisa. 

iiaving this frily described ins inven 
tion, what. ci:iii) as new an! desire to Se 
cale by (tiei's fatent, :- 

A. Water t the file', comprising an up 
right casing, l'a?kets extending inwardly 
from the walls of the casing at different ele 
\ations, upper and lower headers, each e.t. - 
bodying lipper and lowei' sections formed 
with albutting flanges, rods forning ties be 
tween the header's and connecting them to 
the lowei'i) lost set of brackets, nuts on the 
rods camping the sections of the respective 
headers and securing the to the lowermost 
brackets, water pipes connecting the water 
spaces of the headers, tubes passing til'ough 
the water pipes and leade's and secured to 
the outei' walls of the latte', annual disks 
slipported tipon the upper brackets and hay 
ing the outer Water pipes and the tie rods 
passing therethrough and an interunediate 
disk having the inner water pipes passing 
the rethrough and stipported thereoin. 

in testimony whereof a ?ix may signature 
in presence of two wit}} esses. 

Oi iD. YAc: A Ciii. N. 
Witnesses: 

D. E. CHEU siroNT, 
A. D. SNEY. 
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