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To all, whom it may concern. 
Be it known that I, WILLIAM B. MACK, of 

Boston, in the county of Suffolk and State of 
Massachusetts, have invented certain new and 
useful Inprovements in Boilers, of which the 
following is a specification. 
This invention relates to locomotive-boilers 

in which the forward portion of the boiler is 
connected by a conduit with the lower por 
tion of the Water leg or jacket surrounding 
the fire-box, the object being to cause an 
equable circulation of all the water in the 
boiler and its passage over the hottest parts 
of the boiler-surfaces. It is a well-known fact 
that the water leg or jacket Surrounding the 
fire-box develops the greatest amount of heat 
abstracted from the fuel. Hence any construc 
tion whereby the water from the coolest por 
tion of the boiler-viz., the lower portion of 
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the forward end-is caused to pass quickly 
and in large volume to the hottest part-Viz., 
the water-leg-must result in a much more 
efficient action and in the more thorough 
utilization of the heat. Heretofore attempts 
have been made to connect the forward lower 
part of the boiler with the water-leg by means 
of a pipe or pipes outside of the boiler, said 
pipe being connected at one end to the boiler 
and at the other end to the water-leg. This 
construction is objectionable, because there 
is not room under the boiler for said pipe and 
for other reasons. 
My invention has for its object to obviate 

the objections incidental to the connection of 
the forward lower part of the boiler with the 
water-leg by an external pipe; and to this end 
it consists in the improved construction which 
I will now proceed to describe and claim. 

In the accompanying drawings, forming a 
part of this specification, Figure 1 represents 
a longitudinal sectional view of a locomotive 
boiler provided with my improvements. Fig. 
2 represents a section on line 22 of Fig. 1. 
Fig. 3 represents a section on line 33 of Fig. 
2. Fig. 4 represents a section on line 4 4 of 
Fig. 2. Fig. 5 represents a perspective view 
of the recessed plate or shell hereinafter re 
ferred to, the same letters designating the 
same part or features, as the case may be, 
wherever they occur. 
In the drawings, a represents a locomotive 
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boiler having the tubes or flues a' and water 
leg a surrounding the fire-box b, all being 
of the usual or any suitable general form and 
construction. 

In carrying out my invention I form an 
orifice O in the shell of the boiler at the lower 
portion thereof, and in the outer wall of the 
water-leg I form one or more orifices o', there 
being, preferably, a horizontal row of the last 
mentioned orifices located near the bottom of 
the water-leg, as shown in Fig. 2, 
Within the boilers Iform a passage p, which 

is adapted to conduct water from the forward 
lower portion of the boiler to the orifice O. 
Said passage is preferably formed by riveting 
a strip of metal to the lower portion of the 
shell of the boiler, said strip having a con 
cavo-convex form in cross-section and pro 
vided with flanges p' p' to receive the attach 
ing-rivets. The forward end of the passage 
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formed by said strip and the shell of the 
boiler is open to receive Water, while its rear 
end is closed behind the orifice o, as shown in 
Fig. 1. I do not limit myself to this manner 
of making the passage p, but consider that 
any construction that Will provide a passage 
within the boiler from the forward portion of 
the latter to the orifice O will be no departure 
from the spirit of my invention. This inter 
nal passage economizes space, taking up no 
room outside of the boiler, so that there is no 
interference with the parts of the engine be 
low the boiler. Moreover, the location of the 
passage within the boiler equalizes the press 
ure, so that the wall of the passage does not 
require to be So heavy and strong as if it were 
on the outside. 

q represents a flanged shell or recessed 
plate, which is preferably formed, as best 
shown in Figs. 2 and 5. Said shellis adapted 
to be bolted to the outer wall of the water-leg 
and to the lower portion of the boiler-shell, 
and when so bolted it forms a passage con 
necting the orifice o in the shell with the ori 
fices o' in the water-leg, so that water flows 
from the passage p through said orifices to the 
water-leg. The shell g, as here shown, is com 
posed of a horizontal upper portion 2, having 
a marginal flange 2, formed to fit the bottom 
portion of the boiler-shell, the vertical portion 
3, extending downwardly from the portion 2, 
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and the horizontal portions 44, extending from 
the lower end of the portion 3, said portions 
3 and 4 being provided, respectively, with 
flanges 3' 4', formed to bear on the outer wall 
of the water-leg. The upper portion 2 receives 
water from the orifice o, while the portion 3 
conducts said water downwardly along the 
outer wall of the water-leg, and the portions 
4 4 deliver it to the orifices O'. 

It will be seen that the shell q is the only 
part of my improvement that is located out 
side of the boiler, and that said shell is adapt 
ed by its form and arrangement to be applied 
without interference with the mechanism or 
parts of the locomotive contiguous to the wa 
ter-leg and bottom of boiler-shell. By thus 
bringing water from the coolest part of the 
boiler to the water-leg and distributing it at 
the lowest part of the fire-box a rapid circu 
lation of water over the surfaces of the fire 
box is maintained, thus preventing the in 
tense heat at this part from driving the wa 
ter out of the water-leg. Without this pro 
vision for the circulation of water, and in all 
locomotive-boilers as at present constructed, 
there is a constant tendency of the heat from 
the fire to drive the water upward out of the 
water-leg. Hence if the water-space is limited 
there is constant danger of burning out the 
sheets of the water-leg. It is very desirable 
on account of efficiency to make the water 
space narrow or limited, and my improve 
ment makes this feasible without danger of 
injury. 

I do not limit myself to the form and con 
struction of the shell of here shown and de 
scribed, and may use any other suitable ex 
ternal connection between the internal pas 
sage p and the lower portion of the water-leg. 
A mud-drum in may be connected to the 

lower portion of the boiler at or near the for 
ward end of the passage p, said drum receiv 
ing the greater part of the sediment and for 
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eign matter that is carried by the water and 
preventing such matter from entering the 45 
paSSage 22. 

I claim 
1. A boiler having the usual water-leg or 

jacket Surrounding the fire-box, said boiler 
having an orifice in the lower portion of its 5o 
shell, while the water-leg has one or more ori 
fices in the lower portion of its outer wall, 
combined with a passage within the boiler, 
adapted to conduct water from the forward 
portion of the boiler to the orifice in the 
boiler-shell, and an external connection be 
tween the orifices in the boiler-shell and wa 
ter-leg, said connection having a water-pas 
sage of substantially-uniform capacity and 
located contiguous to the back of the water 
leg, as set forth. 

2. A boiler having the usual water-leg or 
jacket surrounding the fire-box, said boiler 
having an orifice O in the lower portion of its 
shell, while the outer wall of the water-leg 
has a series of orifices o' in its lower portion, 
combined with a passage within the boiler 
extending along the lower portion of the 
boiler and adapted to conduct water from the 
forward lower portion of the boiler to the ori 
fice O, and an elbow-shaped flanged shell or 
recessed plate formed to be seated on the bot 
tom of the boiler and on the outer wall of the 
Water-jacket and boiler and forming a con 
duit connecting the orifice O in the boiler with 
the orifices in the outer wall of the water 
jacket, as set forth. 

In testimony whereof I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, this 12th day of 8o 
February, A. D. 1892. 

WILLIAM B. MACK. 
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Witnesses: 
C. F. BROWN, 
A. D. HARRISON. 

  


