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To all whorn, it inctly concern. 
Be it known that I, ALFRED E. ROBERTS, 

a citizen of the United States, residing at 
San Francisco, in the county of San Francisco 
and State of California, have invented cer 
tain new and useful Improvements in Com 
bination Scotch and Water-Tube Marine Boil 
ers, of which the following is a specification. 
My invention relates to improvements in 

marine boilers, the object of my invention 
being to provide a boiler of a construction 
which will include the advantageous features 
of both what is known as the “Scotch' ma 
rine boiler and the water-tube marine boiler. 
The advantages of the water-tube marine 

boiler are its rapid circulation and that steam 
can be gotten up in a very short time. Its dis 
advantages are its fluctuation in pressure and 
water-line. From the latter cause the ma 
rine boiler known as the “ Scotch' or return 
tubular marine boiler is generally preferred, 
notwithstanding its poor cirrulation and other 
disadvantages. 
The object of my invention is to provide a 

marine boiler which will have excellent cir 
culating ability, and therefore increased effi 
ciency and economy, while at the same time 
having stability in pressure and water-line 
and simplicity of construction, being there 
fore easy to keep in repair, easy to manage, 
and cheap to manufacture. In other words, 
the invention is such as to provide economy 
in fuel consumption, economy in weight of 
boiler, economy in first cost of manufacture, 
economy in maintenance and repair, economy 
in ship-space. This is in addition to other 
advantages already referred to and herein 
after in detail more particularly pointed out. 
My invention therefore resides in the novel 

construction, combination, and arrangement 
of parts for the above ends, hereinafter full 

claims. 
In the accompanying drawings, Figure lis 

a broken end view of the boiler, the rear Wall 
thereof being broken away to show the water 
tubes in the combustion-chamber; and Fig. 2 
is a longitudinal section of the boiler on the 
line A A of Fig. 1. 

Referring to the drawings, 1 represents 
the cylindrical casing of the boiler of the 

Herein is gained an important advantage over 
the ordinary form of Scotch boiler, having a 
rear combustion-chamber inclosed within the 
boiler-casing and subject to the steam-pres 
sure. Such boilers of no greater capacity than 
my improved boiler are of such length as to 
require two cylindrical plates joined by a 
circumferential seam midway of the length 
of the boiler, which costs more and leaks a 
great deal below the furnace-line. In my im 
proved form the boiler-casing proper is con 
siderably shortened, so that plates of a single 
width can be used. 
The front head 2 of the boiler is made pre 

cisely like that of the Scotch boiler-that is 
to say, with a peripheral flange riveted to 
the end of the cylindrical boiler-casing 
and I construct the rear head 3 in a similar 
manner, except that in this case the periph 
eral flange of the head extends outwardly 
instead of in Wardly, thereby allowing ma 
chine-riveting with no increased total length 
of the boiler. Said cylindrical casing and 
heads form the boiler - casing proper. En 
tirely through said casing are passed two 
furnaces 4, opening at the rear end into 
the combustion-chamber 5, said combustion 
chamber following in its lower portion the 
cylindrical outline of the boiler-casing and 
having a straight top 6, secured to the rear 
head 3 of the boiler proper. The rear wall 
of the combustion-chamber 5 is inclined for 
wardly at the top to connect with the rear 
wall of the boiler-casing and is packed with 
asbestos or other suitable material. Against 
said wall are supported inclined water-tubes 
9, the ends of said water-tubes being fitted 
into the wrought-steel tube headers or legs 
1011, which can be bull-riveted, as shown, the 
lower header 10 receiving the water from the 
water-space by means of the pipe 12, while 
the upper header 11 discharges into the up 
per portion of the steam and water chamber 
at about the height of the water-line. 
For easy removal the headers 10 11 may be 

divided into sections attached to each other 
by flanges, and I have herein shown the same 
so divided, although this is not a necessary 
part of the invention. 
From the combustion- chamber 5 the hot 

gases pass through the Water - chamber by 
width of a single plate from front to rear. means of fire-tubes 13 in the same manner as 
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in the Scotch boiler. In order to assist in the 
rapid circulation of the water, a downcast 
pipe 14 is provided, passing between the two 
furnaces, as shown. 
The advantages of the above construction 

are as follows: The screw-stays which are 
necessary in the Scotch boiler to connect the 
rear Wall of the combustion-chamber with the 
outer casing of the boiler are no longer needed. 
These screw-stays were a source of continual 
trouble, owing to the strain on the plates due 
to the change of temperature, and leaks were 
continually arising. The girders or bracket 
plates over the combustion-chamber required 
in the Scotch boiler are now not needed, as 
said combustion-chamber is no longer subject 
to the Water-pressure. The expensive flang 
ing that is necessary with the internal com 
bustion-chamber in the Scotch boiler is also 
avoided. It has already been remarked that 
the central circumferential seam necessary 
in the Scotch boiler on account of the diffi 
culty of getting plates of the required width 
is now not necessary, as the boiler-casing is 
shortened, and plates can be obtained wide 
enough to extend the whole length of said 
boiler-casing. 

In the Scotch boiler in order to get at the 
combustion-chamber to make repairs therein 
it was necessary for the engineer to crawl 
through the furnaces into said combustion 
chatmber. This is now no longer necessary, 
as a door 15 is provided at the side or bottom 
of the combustion-chamber, giving easy ac 
cess thereto. With the Scotch boiler it was 
necessary to leave sufficient room behind the 
rear end of the boiler to get at the screw 
stays. This is now no longer necessary, and 
that space is now saved for the ship’s use. 
This boiler is also of desirable construction, 
as it can readily be substituted for the ordi 
nary Scotch boiler without material alteration 
of the ship work. Excellent circulation of the 
water is now secured with less expense in 
fuel, and thus the efficiency and economy of 
the boiler are increased, and the steam can be 
gotten up quickly, as the combustion-cham 
ber is now no longer under boiler-pressure, and 
therefore the boiler is not strained when the 
Steam is being generated. A further advan 
tage is that the boiler is well adapted for 
forced draft, owing to the fact that the flame 
is forced against the water-tubes 9 instead of 
against a stayed surface, as in the Scotch ma 
rine boiler. This boiler can also be used for 
high pressures, as there are no surfaces stayed 
by screw-stays, which in previous construc 
tions practically placed a limitation on the 
pressures. The loss of heating-surface of 
the combustion-chamber is more than com 
pensated for by the surface of the water 
tubes. This construction also admits of pro 
viding a separate combustion-chamber to each 
furnace with no diminution in the number of 
fire-tubes, with little cost, and with greater 
cubic capacity of combustion-chamber for the 
same depth, this being rendered possible by 

718,525 

placing a vertical sheet of asbestos in the 
combustion-chamber between two furnaces. 
The number of fire-tubes is increased for a 
given diameter of boiler without reducing the 
height of the steam-space, owing to the fact 
that the combustion-chamber, now no longer 
being surrounded by water, may be expanded 
to the extreme edge of the boiler proper, thus 
permitting a greater number of fire-tubes at 
the sides. A further advantage is that owing 
to the shortening of the boiler-casing small 
hatches may be permitted in ships, so that 
the ship is not cut to pieces to get the boiler 
into position therein. This construction also 
admits of ready provision for double-ended 
boilers, which in this case are two single 
ended boilers back to back, and such double 
ended boilers may be easily put in place on 
board ship. . 
A modified inferior form of my invention 

may be obtained by placing the water-tubes 
9 within the combustion-chamber of the ordi 
nary Scotch boiler. This construction, al 
though losing most of the advantages attend 
ant upon the form of the invention shown in 
the drawings, is yet an improvement in some 
respects upon the ordinary Scotch boiler, and 
I desire to include the same as within the 
Scope of my invention. 
The water-tubes can be cleaned when re 

quired by means of chains passed there 
through. 

I am aware that it has been proposed to 
provide a marine boiler comprising upper and 
lower separate cylinders, the lower cylinder 
having a furnace therethrough and the upper 
cylinder having fire-tubes therethrough, said 
cylinders being connected by short vertical 
tubes running from the top of the lower cyl 
inder to the bottom of the upper cylinder and 
also by long Vertical tubes at the rear ends 
of both cylinders, the latter tubes forming, 
with the cylinders, a combustion-chamber. 
My construction differs from this in provid 
ing a single large cylinder, thus dispensing 
With the short Vertical tubes aforesaid. 
The advantages of my construction over 

the prior construction referred to are as fol 
lows: The height between decks being nec 
essarily limited, said prior construction does 
not stow well in the ship in proportion to the 
Steaming ability. There is too much loss of 
space in the design and too much space oc 
cupied in proportion to the steaming ability. 
Moreover, by reason of the space extending 
between the two cylinders the bottom of the 
upper cylinder will be comparatively cold, 
and since there is thus a great deal of space 
exposed to radiation of heat from the cylin 
ders the very object of providing circulation 
ability will be defeated, this object being to 
get rid of the cold water. Another disad 
Vantage is that by reason of the exposure to 
cold of the bottom of the upper cylinder 
there will be extreme straining of the mate 
rial of said cylinder and of the top of the 
lower cylinder, and the joints between the 
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two cylinders will leak, owing to this strain 
ing. These short openings also will cause 
'priming,” on account of the sudden inrush 
of the water from the lower cylinder into the 
upper cylinder, making the steam wet. 
Another advantage residing in my con 

struction is that I am able to use two, three, 
four, or more furnaces through the same cyl 
inder, thus permitting cylinders of any size 
to be used. This is not possible in the prior 
construction referred to, which is only capa. 
ble of being used to any advantage with a 
single furnace. The largest economical fur 
nace is of forty inches diameter. A furnace 
fifty-four inches in diameter, the largest 
made, withstanding a pressure of two hun 
dred pounds, would have to be three-fourths 
of an inch thick. This would be so thick 
that the heat could not pass through econom 
ically to heat the Water. Any larger size 
than this would be impractical. This would 
limit the size of the unit boiler, and it would 
be necessary to put in a very large number 
of boilers in an ordinary merchant ship to ob 
tain the proper amount of steam and there 
would not be floor-space enough for such 
boilers. My construction avoids these dis 
advantages, since it is permissible to put any 
number of furnaces in the same boiler-casing. 
Another advantage is that the present con 

struction of the boiler can be readily substi 
tuted for the Scotch boilers now generally in 
use, being of the same general form, whereas 
the prior construction referred to could not 
be so substituted with advantage, if at all. 
I claim 
1. In a marine boiler, the combination of a 

single cylindrical boiler-casing, a combustion 
chamber in the rear of and outside of the 

3. 

boiler-casing, a furnace extending through 
the lower part of the boiler-casing and open 
ing into the said combustion- chamber, re 
turn fire-tubes through the upper part of the 
boiler-casing opening from the upper part of 
the said combustion-chamber, a main water 
tube or header connected with the lower part 
of the boiler-casing, a main water - tube or 
header connected with the upper part of the 
boiler-casing, and water-tubes leading up 
ward from the header connected with the 
lower part of the boiler-casing to the header 
connected with the upper part of the boiler 
casing, substantially as described. 

2. In a marine boiler, the combination of a 
single cylindrical boiler-casing, a combustion 
chamber in the rear of and outside of the 
boiler-casing, a plurality of furnaces extend 
ing through the lower part of the boiler-cas 
ing and opening into the said combustion 
chamber, return fire-tubes through the up 
per part of the boiler-casing opening from the 
upper part of the said combustion-chamber, 
a main water-tube or header connected with 
the lower part of the boiler-casing, a main 
water-tube or header connected with the up 
per part of the boiler-casing, and water-tubes 
leading upward from the header connected 
with the lower part of the boiler-casing to the 
header connected with the upper part of the 
boiler-casing, substantially as described. 

In witness whereof I have hereunto set my 
hand in the presence of two subscribing wit 
0SSS 

ALFRED E. ROBERTS. 
Witnesses: 

FRANCIS M. WRIGHT, 
Z.A. DANIELS. 
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