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- To all whom it ma J COMCETTL:

UNITED STATES PATENT OFFICE.

ALBERT H. MACARTHY, OF NEW YORK, N. Y., ASSIGNOR OF THREE- FIFTHS
' TO ADAM RENZ AND WILLIAM J. SMITH, OF NEW YORK, N. Y. =

-BOILER..

SP

CTFICA.TION forming part of Letters Patent No. 687, 043, dated November 19 1901

| Appllcatmn filed December 6, 1900 bEl‘lEL]. No. 38 947. (No mudel)

Be it known that I, ALBERT H. MACARTHY,
a citizen of the Umted States, and a remdent
of the city of New York,bo’rough of Manhat-

tan, in the county and State of New York,

haveinvented a newand useful Improvement
in Boilers, of which the following is a full,

clear, and exact description.
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The purpose of the invention is t0 Dromde
a water-tube boiler in which perfect ventila-
tion will be obtained and to so construct the
boiler that the tubes will be expanded in
both sheets of the heads of the boiler, the
tubes. being pierced or provided with open-

ings in the water-legs formed by the head-.

sheets. -

A further purpose of the invention is to pro-
vide devices for expeditiously and conven-
iently closing the tubes at the outside of the

heads, which closing devices may be readily

and conveniently removed thus rendering
any ol the tubes a,ccessﬂ:ole thmun'hout its
length.

Afurthel purpose of the invention is to so

‘construct the closing devices that they can be
quickly removed and replaced withoutinjury

- to other parts or detriment to theirefficiency.

30

The invention consists in the novel con-

struction and combination of the several
parts, as will be hereinafter fully set forth,
and pointed out in the claims.

Reference is to be had to the accompanying
drawings, forming apart of thisspecification,

- 1n whieh similar characters of reference indi-
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cate corresponding parts in all the figures.

Figure 1 is a longitudinal vertwal section
throun‘h the 1mproved boiler; the section be-
ing taken on the line 1 1 of Flﬂ' 2. Fig.2is
a front elevation of the improved boiler. Fig.
318 an enlarged longitudinal section through
one end of a tube and through parts of the
closing device and a portion of the outer sheet
of a head, and Fig. 4 is a transverse section
taken pmctwally on the line 4 4 of Iig. 3.

A and B represent, respectively, the front

and the rear heads of the boiler, which latter

may be placed in any desired setmnﬂ‘ Hach
head A and B consists of an inner plate 10 and

~an outer plate 11, and the lower portion of

50
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each head is inclined rearwar dly. The upper
ends 12 and the lower ends 12* of these plates

-

3

are closed'in any suitable or approved man- |
ner. 'T'he spaces between the plates of the
heads A and B constitute water legs or cham-

bers 13, and the front head A is of greater g5 | |

vermca,l length than the rear head. Steam-
drums 14 extend from one Water-leb to the
other at the upper portions of the heads, and
these drums are-usually passed through open-
ings made in the outer plates 11 of the heads 6o
and are expanded at the walls of openings
made in the inner plates of the heads, as is
best shown in Fig. 1. The openings in the
outer platestoaccommodatethe steam-drums |
14 are usually a trifle larger than the corre- 65
sponding openings in the inner plates, and
the openings in the outer plates 11 of the -
heads provided for the steam-drums are
closed in a steam-tight manner bycaps 15or
thelr"eqm”valents, connected by bolts 16, hav- 7o
ing suitable nuts applied.

A series of water-tubes C is grouped at; the |
lowerinelined portions of the heads A and B.
Thesé tubes are preferably given a downward
and forward inclination, (shown in Fig. 1 ) 75
and the said tubes extend through both of the |
plates of the heads. The plates 10 and 11 of

| the front head A are usually strengthened be-

tween their upper ends and the uppermost
tubes C by stay-bolts 17 or like devices. Each 3o
tube C at each end is expanded by any ap- .
proved mechanism in both theinner and the
outer plates of theheads A and B, and in the
space between the plates of the said heads A
and B or, in other words, within the water- 8s

| legs or water-chambers 13 each tube or pipe C

is provided with longitudinal slots 18, (shown
in Figs. 1 and 3,) and these slots at each end
of a tube are usually fourinnumber,although
the number of slots may be increased or de- Qo

creased, as desired. Instead of slots 18 being
made in the tubes, as shown and described,
openingsof anycharacter may besubstituted,

or the said tubes where they pass through the

water-legs of the heads may besimply pierced. 95
The outerends of thetubesCare provided with
closing devices D, which closing devices may
be quickly applied and readily removed and
closethe endsof the tubesinasteam-tightand
water-tight manner. 'These closing devices 100
consish of a plug 19 of greater d1a,meter than
the tube at the end which is to be closed, the
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said plug being preferably provided with a
recess 20 therein to receive a socket-wrench

or like tool, and in theinner face of each plug |

19 an annulal oroove 21 is made, preferably
V-shaped in closs-sectwn and an end of a
tube C is received within the oroove 21 of a

plug.
pleted by the addition of an exteriorly-thread-
ed stem 22, which extends within the tube C.
This threaded stem 22 enters a correspond-
ingly-threaded opening produced in the cen-
tral portion of a disk 23, as shown best in Figs.
3 and 4. Thisdisk 23 is of less diameter than
the interior diameter of the water-tube in

‘which it is tobe placed, and the disk 23 is pro-

vided with diametrically opposite lugs 24,
which pass out through corresponding slots
or openings 18 in the tube, and the lugs have
free movement in said slots or openings.
Kach lng 24 is provided with an outwardly-
extending lip 25 at its outer edge,and whena
plug 19 has been secrewed up tightly in a tube
C the disk carried by the said plug will have
reached the outer ends of the slots or open-
ings 18, in which the disk has guided move-
ment, and the lips 25 will extend forward in
engagement with the outer face of the tube
adjacent to the outer ends of the said slots or
openings 18, as is clearly shown in Fig. 3.
These lips serve to hold the disks stationary
and also serve to guide the disk in 1ts move-
ment to and from the center of the tube. -
YWhen a plug 19 is screwed up tightly, the
outer edge of the tube will be seated in the
groove 21 in the plug in a steam-tight and
water-tight manner.
plugs 19may beremoved quickly and conven-
iently, and therefore that access may be
galuned to each tube from end to end. Suit-
able steam-outlets 26 are provided at the up-
per portion of the front head A of the boiler.
The above construction of boiler renders it
simple and rigid, and the openings in the
tubes permit an uninterrupted circulation
that is perfect. The tubes are strengthened

and the heads are likewise strengthened by
reason of the tubes being expanded in both |
platesorsheetsof the heads A and B,and there
can be no possibleleakage at any point where |

The construction of the plug is com-

It is obvious that the

687,043

from.

| atube passes into a head or passes out there- 50

Having thus deseribed my invention, I

claim as new and desire to secure by Letters
Patent—-

1. A boiler having the lower portion of its
water-legs inclined rearwardly, inclined wa-
tﬁl—tﬂb&‘i passing through both walls of the
legs and expanded thelem the tubes being
slotted between the walls of the legs, nuts
within the tubes and of less dlametm than
the tubes, said nuts being provided with op-
positely - arranged lugs extending into the
slots of the tubes, and plugs havmﬂ' annular
ogrooves in their inner faces to receive the
ends of thetubes and provided with threaded

stems extending into the tubes and engaging

the nuts, snbstantia,lly as herein shown and

described. |
2. In boiler construction, the head and 1its

Water leg, a water-tube extendmn‘ through the
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water leﬂ‘ and provided with slots at pmntss |

within the water-leg, a plug having an annu-
lar V-groove ada,pted 10 receive the outer
edge of the tube and a threaded stem which
pro,]ects within the tube, and a nut for the
same, of less diameter than the inner diame-
ter of the tube, said nut being located with-
in sald tube and provided with oppositely-
projecting lugs extending into the slots in

said tube, sald lags havmn‘ outwardly-extend-
ing lips, as Spemﬁed

3. In a boiler, the combination Wlth the
water-legs ha,vinfg' oppositely-arranged open-
ings in the walls thereof, at the upper por-
tion, of a steam-drum extending from one
leg to the other and having its ends expand-
ed in the openings in the inner walls of the
legs, caps over the openings of the outer wall,
and a bolt extending through the drum and
connecting the caps and holding them in po-
sition, as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. |
ALBERT H. MACARTILY.

Witnesses: | |

J. FRED. ACKER,
ADAM RENZ.
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