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To all, whom it may concern. 
Beit known that I, JOHN HAZLETT, a citizen 

of the Dominion of Canada, residing at Kings. 
ton, in the Province of Ontario, Canada, have 
invented certain new and useful Improve. 
ments in Steam-Boilers, (for which I have ob 
tained a patent in Canada, June 18, 1894, No. 
46,372;) and I do declare the following to be 
a full, clear, and exact description of the in 
Vention, such as will enable others skilled in 
the art to which it appertains to make and 
use the same. 
This invention relates to improvements in 

steam-boilers for either stationary or marine 
engines, and the novelty and many advan 
tages will appear from the following descrip 
tion and claims, when taken in connection 
With the annexed drawings, in which 

Figure 1 is a front view with the smoke 
stack broken away. Fig. 2 is a similar view 
of the rear. Fig. 3 is a vertical sectional view 
taken in the plane indicated by the dotted 
line a con Fig. 1, and Fig. 4 is a vertical cross 
sectional view. 

Referring by letter to said drawings, A in 
dicates the front and B the rear water-leg. 
Cindicates the steam-drums, there being 

two here illustrated, although in some cases 
but one drum need be employed. The water 
legs comprise an inner walla and an outer 
wall b, and these outer walls, which are re 
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spectively formed from single plates of metal, 
extend up and constitute the heads or ends 
of the drums, as better shown in Fig. 3 of the 
drawings, for a purpose which will presently 
appear. The inner Walls a, of the water-legs 
are pierced, as shown at c, to receive the op 
posite end of the tubes D. These tubes are 
arranged upon an incline from front to rear, 
so as to aid in the circulation of the water, 
and the outer Walls of the leg are provided at 
points opposite the apertures c of the inner 
walls with holes or apertures d, which are cov 
ered by capse and screws for other suitable 
fastening devices. By this construction it 
will be seen that access may be readily had 
to the water-tubes by simply removing the 
CapS. 
E indicates the bridge-wall of the furnace, 

and F the grate. The bridge-wallisprovided 
transversely in a plane below the grate or 
leading into the ash-pit with a door h, which 

may be closed by an opening g. The plates 
a, and b, which comprise the front water-leg, 
are cut away at their lower edges or arched, 
as shown at , so as to project downwardly or 
depend on opposite sides of the fire-box, as 
shown ati, while, the plates which comprise 
the rear water-leg are continued downwardly 
throughout their width, so as to form a mud 
chamber G, which is at a leSS altitude tham 
the depending portions f of the front water 
leg. The outer wall of the rear water-leg is 
provided with manholes covered by doors k, 
So as to afford acceSS to the mud-chamber. 

In stationary boilers, and such as I have here 
illustrated, the side walls are bricked from 
the ground-line to the tops of the tubes, as 
shown at H, and this brickwork extends from 
the front to the rear water-leg. On the inner 
side of the brickwork and within the fire 
chamber I provide molded fire-brick I, and 
within the grooves of the fire-brick I place 
the tubes J, so as to bring them into direct 
contact with the fire. The tubes J, which are 
arranged in the fire-box, are of a form simi 
lar to the tubes D, although it is preferable. 
to have them of a different diameter, and all 
of the tubes are disposed in a similar manner 
and connect the Water-legs. 

Kindicates the lower baffle-plate, and L the 
upperbaffle-plate. These plates arearranged 
so as to form a tortuous course for the gases 
and particles of combustion, the upper plate 
overlapping the lower one and arranged in 
close proximity to the bottom of the drums. 
Arranged upon the lower baffle-plate and 

contiguous or adjacent to the inner wall of 
the front water-leg is a perforated steam-box 
M, and arranged above the upper baffle-plate 
and contiguous or adjacent to the rear Water 
leg is a similar box N, which are respectively 
connected with the steam-drums, as will be 
presently described. 
P indicates the smokestack. This smoke 

stack rises from the boiler near the rear Wa 
ter-leg and is bifurcated so as to straddle the 
drums and form flues l, and m. 
Q indicates a plate which forms the inner 

wall of a part of these flues. This plate is 
curved for a sufficient width and extends down 
the outer side of each drum to a point at or 
about the water-line, and is connected with 
an inner plate R, which is of a similar form, 
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and secured directly upon the drum or drums. 
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These plates Q and R are arranged at an in 
terval, so as to form an interspace p, and the 
inner ends of the respective plates have se 
cured to them a vertical plate q, which is in 
turn secured to the drums, as shown at r, so 
as to form spaces S. By this construction it 
will be seen that the hot gases as they rise 
will be prevented from coming in contact with 
the drums at a point above the water-line, 
and thereby avoid the superheating of the 
Steam. 

S indicates a submerged baffle-plate. This 
plate extends the entire width of the drums 
and on a plane slightly above that of the feed 
water-pipe. This plate, which is secured at 
its outer edge to the inner side of the outer 
wall of the front water-leg, and after crossing 
said leg is deflected or bent slightly upward 
Within the drums or drum, as better shown in 
Figs, 3 and 4 of the drawings. By the employ 
ment of this baffle-plate it will be seen that 
the currents will be prevented from rising 
within the drums and the foaming of the wa 
fer be materially reduced. The plates q, which 
form the outer walls of the spaces or cham 
bers S, also serve to form a central fluet for 
the smoke and particles of combustion rising 
from the furnace, so that I have a central flue 
and two lateral flues for such products. The 
outer plates or walls of the front and rear wa 
ter-legs are tied by rods u and v, which extend 
through the drums and are secured by nuts 
or other suitable devices. 
T indicates the dry-pipe, there being one 

used for each drum. These pipes, which are 
of sufficient length, assume a position hori 
Zontally within the drums and adjacent to the 
tops thereof, and are provided om theirupper 
longitudinal sides with perforations av, and 
their inner ends are also perforated, as shown 
at J, While their opposite or outer ends U are 
received in collars V, or the like. 
W indicates a manhole in the front water 

leg, which is closed by a suitable door, as 
shown, and this manhole extends into the 
tube-chamber and at the point where the 
steam-box M is arranged, so that access may 
be had to said box as well as to the exterior 
of the flues. 
Numerall indicates a small pipe which taps 

the outer wall of the rear water-leg and en 
ters one of the drums, and 2 represents a pipe 
which taps the steam-box N and is connected 
With the pipe 1 by means of a branch or con 
nection 3. 
4 indicates a stop cock or valve for admit 

ting Steam from the drum to said steam-box 
When it is desirable to clean the tubes exter 
nally. 

5 indicates a small pipe which leads from 
the other steam-box M and connects by means 
of a branch pipe 6, which carries a stop cock 
or valve 7, with the front end of one of the 
drums, for a similar purpose. It is obvious 
that when a single drum is used these connec 
tions can be made at opposite ends thereof. 

8 indicates the feed-water pipes which con 
nect with the pump or injector. These pipes 
are provided with suitable cocks or valves for 
opening and closing the same, and said pipes 
are connected at or near the base of the rear 
water-leg by means of a transverse pipe 9, and 
which transverse pipe is connected with the 
base of said water-leg by means of a branch 
pipe 10, carrying a stop-cock 11, and leading 
from this branch pipe is a blow-off pipe 12, 
which carries a cock or valve 13. . This trans 
verse pipe 9 is provided between its point of 
connection with the base of the water-leg and 
its connection to the feed-water pipes 8 with 
check-valves 14, which close to the action of the 
pump or injector, so as to prevent the water 
from entering the base or lower portion of 
the water-leg during the operation of feeding. 
Rising from these feed-pipes 8 are circulating 
pipes 15, which are connected at their upper 
ends by pipes 16, which pass through the rear 
water-legs, but without communicating there 
with and in a plane slightly below the drums 
and parallel therewith, or approximately so, 
and out through the upper portion of the front 
water-leg, as shown at 17, where they are con 
nected by means of branch pipes 18, carry 
ing check-valves 19, with pipes 20, which are 
arranged within the drums and have on their 
discharge ends a funnel 21. 
ment of piping for the feed-water it will be 
seen that I have a thorough system of circu 
lation. When the pump or injector is put into 
operation and the water enters the pipes S, it 
will be prevented from passing into the pipe 9 
by reason of the check-valve 14, but will be 
forced up the pipes 15 to the pipes 17, where 
it will be brought into direct contact with the 
heat and particles of combustion passing 
through the boiler, after which such water 
will pass through the branches 18 to the 
pipes 20, where it will be discharged into the 
drums from the funnels 21. Its course will 
then be back to the front water-leg, and as the 
tubes pitch from front to rear the water will 
pass through the respective flues and into 
the rear water-leg. As the action of the 
pump or injector is stopped, the valves 14, 
which check only to the action of the pump, 
will, by opening the stop-cock 11, allow the 
water to pass from the rear Water-leg out 
through the circulating-pipes and back to the 
drums. 
By arching the front water-leg it will be 

seen that the water-space is extended down. 
wardly on opposite sides of the fire-chamber, 
and a frame 22, of suitable metal, is placed in 
this arched portion, which closes the front 
wall of the fire-box and is flush with the in 
mer wall of the front water-leg. The doors 
for the fire-box and those for the ash-cham 
ber, respectively, are attached to this plate, 
as shown. 
By making the water-legs and the drums 

an integral structure and having the end 
plates or outer plates in one piece and the 
drums flush with the outer faces of the Water 

By this arrange 
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legs but one throat-plate is necessary, while 
in a boiler where the water-leg is connected 
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inside or off the head of the drum an open 
ing in the drum would occur, which would 
require a reinforcing-ring around the open 
ing equal to the sectional area of that part 
removed, and thereby necessitate the em 
ployment of three thicknesses of metal, 
which would make the joint very rigid and 
apt to strain the ends of the tubes by the 
burning and cracking of the plates at the 
rivet-holes, which is so objectionable in pro 
ducing leaky joints. When it is desired to 
clean the tubes externally, it is simply nec 
essary to open the cocks or valves 4 and 7, 
when steam will be admitted from the drums 
to the perforated steam-boxes and from there 
upon the tubes. As a single drum may be 
employed, I deem it unnecessary to go into a 
detailed explanation of such construction, as 
from the description which I have given any 
one skilled in the art could omit the two 
drums shown and employ a single one. For 
marine purposes the brick walls would of 
course be omitted and sheet-iron siding sub 
stituted. A blow-off pipe 22 is attached to 
the stop-cock 19, as better shown in Fig. 1 of 
the drawings, and is provided with a valve or 
cock 23. A valve 24 is also placed in the 
pipe 18 between the stop-cock 19 and the 
point 17. This blow-off is for scumming the 
surface, and is used when the pump or in 
jector is not working. When using this blow 
off to scum the surface, the cock or valve 24 
should first be closed to prevent the water 
from coming from the bottom or rear end of 
the boiler. 
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So 

Having described my invention, what I 
claim is- w 

1. In a steam boiler, the combination of the 
casing, the smoke stack communicating with 
the interior of the casing, the drums arranged 
in the casing on opposite sides of the plane 
of the smoke stack so as to form a centraland 
side flues communicating with said stack, and 
plates arranged upon the drums above the 
water line so as to protect the upper portions 
of the drums from the heat and particles of 
combustion passing up the central and side 
flues, substantially as specified, 

' 8 

2. In a steam boiler, the combination of the 
casing, the smoke stack communicating with 
the interior of the casing, the drums arranged 
in the casing on opposite sides of the plane 
of the smoke stack so as to form a central and 
side flues communicating with said stack, the 
inner and outer plates Q, and R, connected 
together and to the drums at a point above 
the water line and having a closed space be 
tween them, and the vertical plates V, con 
nected to the plates Q, R, and the drums and 
serving in conjunction with the drums to form 
spaces s, all substantially as and for the pur 
pose set forth. 

3. In a steam boiler, the combination with 
a drum or drums; of water legs communicat 
ing there with, tubes connecting the legs, baf 
fle plates arranged overlapping each other, 
the perforated steam boxes arranged trans 
versely above the baffle plates, and valved 
pipes connecting said boxes with the steam 
drums, substantially as specified. 

4. The combination with a steam boiler, 
having water legs; of the drums, the feed 
water pipes, the transverse pipe connecting 
the same, and having check valves, a connec 
tion for said transverse pipe with the lower 
portion of the rear Water leg, pipes passing 
through the boiler and exterior to the steam 
drums, pipes connecting the feed pipes there 
with, a discharge feed pipe entering the drums 
from said circulating pipes, substantially as 
specified. ? 

5. In a steam boiler, the combination with 
the water legs and drums; of the feed water 
pipes, the pipe arranged in the drums and hav 
ing the funnel discharge, the circulating pipes 
connecting said feed pipe with the discharge 
pipe, the pipe connecting said pipes with the 
lower portion of the rear water leg, suitable 
cocks or valves in said pipes, and the baffle 
pipes arranged in the drums, substantially as 
specified. 
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In testimony whereof I affix my signature 
in presence of two witnesses. 

Witnesses: 
D. M. MCINTYRE, 
F. JACKSON. . 

JOHN HAZLETT. 


