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UNITED STATES

PaTENT OFFICE.

WILLIAM II BYRAM AND J OIIN REDMAN
| - YORK

OF FISHKILL LANDING, NEW

BOQILER.

SPECIFICATION forming part of Lefters Patent No. 406,624, da,ted J uly 0, 1889

| Apphca,tmn filed Maroh 14 1889 Semal Ho 303,238

(Nn mndel )

To azZZ w}’wm it may concerm:

Be it known that we, WILLIAM I. BYRAM
and JOHN REDMAN, of Fishkill Landing, in
the county of. Dutchess and dState of New

York, have invented a new and Improved

. Loﬂel for Heating Buildings, of which the

following is a full eleal, and exact descrip-

- tion.

10

30

35

10, prowded with fire-doors11 and a grate12.
fl‘]us section, as also the several hmlzontal

e

45

Our 111Ve11t1011 relates to boilers fm. heatmﬂ*
buildings, and has for its object to so improve
the constructlou of the boiler for which l.et-
ters Patent were granted to William H. Byram,
No. 344,609, and dated September 2,1884, that
a more effective circulation will be obtained,

and likewise an 111016::1%(—:- of heatmw—smfaee
for the tubes. -

The invention eomlsts in the novel con~

struction and combination of the several parts,
as will be hereinafter more fully set forth, and
pointed out in the claims.
Reference is to be had to the accompany-
1ing drawings, forming a part of this specifica-
L101:1 in Whleh similar letters and figures of ref-

erence 111(11(3&126 eouespondm pmts in all theh

Views.

Figure 1 is a vertical section thlounh a
boﬂer constructed in accordance with our im-
provement, taken on line  x of Fig. 2. Fig.
2 1s a similar section on line ¥y ¥ of Fig. 1.
Fig. 3 18 a horizontal section on line z 2z of
Fig. 2; and Fig. 4 is a similar section through

the next upper tube-section, 11111%’[1&1:111@ the

conrse of the water.
The construction of the boileris mamly the

same as shown in the patent above referred

to, consisting of a lower or fire-box section

tube-seetlons 13, mounted thereon,is made of

metal, and is prefelably square or parallelo-
The tube-sec-

or ammatic in general contour.
tions are held one upon the other and upon

the fire-box section in any approved manner,

but preferably so that a flush finish will be
imparted to the sides of the completed boiler.
The lower or fire-box section of the boiler is

preferably constructed in three sub-sections.

The bottom sub-section is purposed to con-
tain the fire-brick D, the other two sub-sec-

tions being tubulm, as ShOWH at D’ ELlld D?in
Figs. 1 a,nd 2. -
The water enters t111011011 plpes D?, pref-

elably projected into the lower tubulm base-

50

section at 0ppos1te sides, and the watel after
circulating in the sub-qeetlon D’ passes upat 55

the back 11'1‘[0 the next upper sub-base section

‘and from thence at one corner to the lower
tube-section 1. | | |
The sections 13 have each cast in or with

them a series of parallel horizontal water ducts 6o '

or tubes 14, of hollow bar-like construction, the
sides 15 Of which are made to taper down-
‘ward and inward, the bottom being concaved,

as best 111ua_t1a,ted at 16 in Fig. 1. By reason

of this concavity in the bottom of the tubes

or ducts the fire-contacting surface is in-
creased to a great extent, and consequently a
maximum of heating-surface is presented to
the water. . This feature constitutes one of

the improvements over the Byram boiler
‘heretofore referred to.

The tubes or ducts
14 are so located in the sections that when
the said sections are built up the tubes will
be arranged staggering in vertical relation to

each 0’011@1 whereby the ducts or tubes of
either one sectlon will be overthe flue or fire-

spaces 17 between the duets or tubes of the

7°

75

sections immediately above or belowit,there-

by establishing a series of tortuous Vertlcal

courses between and underand overthe ducts
or tubes for the heating gaseous products of
combustion from the fire-box to the offtake flue
18. The water ducts or tubes are preferably
of such depth only as to provide for the free
passage of the heated gases over and under

“as well as between them

In the Byram boiler the water is permit-

‘ted to circulate uninterruptedly through the

ducts or tubes of the several seetmn% from
the point of inlet to the outlet-point. This

uninterrupted circulation we seek to avoid,

and our second improved feature is to pro-

o)

vide a means whereby the water will be re-

tained a greater length of time in the ducts
or tubes th&n her etofme without interfering
with the perfect circulation of the water from
the bottom to the top of the boiler. This we

_ accompllsh by intr oduemﬂ ver tlcal partitions

05




19 1n the opposite return of each alternate
- duct or tube—for instance, as illustrated in

~Figs. 3 and 4—or in the opposite returns of

- tube-section are

1O

every two, three, and four tubes of each tube-
section, whereby the circulation will be sub-
stantmlly as follows: .

The preferred ar 1*anﬂement of Lhe pm i

tions is such that the pa,rmtwm in the lower

turn of each alternate duct or tube, and 1n

~the next tube-section above, at the inlet end,

~the first partition is placed opposite the inlet
| said horizontal tubes,substantially as shown

in the return of the second tube, as shown in

- Fig. 4.

e

20

~above..

tube-sections and KFig. 4 the section mnext
The water enterin g the tubes through
the inlet-pipe 20 passes up into one of the
vertical end tubes 21, Ifig. 3, each section be-
ng econnected by onesuchtube.

titions 19, is made to follow a circuitous

- course, (indieated by the arrows a,) until, find-

30

35

40

Ing an outlet through a second vertical tube

22, (shown in dotted lines in Fig. 3, and lo-

~cated 1n the inner corner of the lower section
diagonally opposite to the inlet-tube 91') the

heated water passes up through the pipe 22,
(illustrated in positive linesin Fig. 4 )w_here-
upon the partitions of the upper sections

- compel the water to pass to the diagonal op-
posite corner to the next seetion above in a:
water 1n
- the upper section being opposite to that in
the lower section, as indicated by the arrows
b. Thus the water is held in the ducts or
- tubes of each section aslong as possiblecon- !

Aow of the

circuitous course, the

sistent with the proper circulation until it
passes from the boiler through the upper otf-
take tube 23.

XVe desire it to be understood that, if in

placed 1n the opposite re-

Tet Fig. 3 represent thelower section of the

- Trom thence
the water, being deflected by the several par-

practice it is found desirable, each horizontal

tube-section may be divided into sub-sections

‘without depal‘tmn from the Spll‘lt of the in-
vention. | |
Imen thus deseubed our mventlon we
claim as new E:'Llld desire to secure by Letters
Patent— |

1. The combmamou Wlth a series of sec-
tions contalning pm‘allel horizontal tubes

and vertical tubes connecting the horizontal

tubes of said sections, of alternately-arranged -

partitions rigidly secured in the returns of

and described, whereby a circuitous course is

-1mparted to the water, as set forth.

55

The COmbllchtIOIl with a’ Semes of SeC-

-tIOIlS containing horlzon’[al parallel, hollow,
‘bar-like water-tubes having ‘a corcaved un-
der surface, and vertical tubes connecting
the horizontal water-tubes of said sections, ot
vertical alternately-arranged partitions lo-

6o

cated in the returns of the said horizontal

| 't‘abes substantially as shown and described.
In a Dboiler, the combination, with a se-

1*103 of 111de1:)e11dent sections arr anmed above

the fire-box, one above the other, horizontal
tubes ea,rried by said sections having taper-

ing sides and a concaved bettom surface, and

vertical tubes connecting the outer tubes of
‘each section at opposite diagonal corners, of
vertical partitions alternately arranged in
the opposite returns of the horizontal tubes
of each of the said sections, all combined for

operation substantially as shown and de-
sceribed, and for the purpose specified.

WILLIAM II. BYRAM.
JOXIN REDMAN.
Witnesses: |

J. . ACKER, Jr.,
C. SEDGWICK.
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