(No Model.) " - | | 7 Sheets—Sheet 1.
g B | L. . DANIELS S
- - . HEATER.
- No. 551,628, 7 . Patented Dec, 17, 1895.

wiTNEsSES - INVENTOR

TR ATTORNEYS




(No 0 jel)- - o 7 Sheets—Sheet 2.
(No M dEL.'.)" 1 g DA.NIELS . .

S - HEATER. _
No.551,628.  Patented Dec. 17, 1896,

7

m
|

———X

Ry 3

Fag 2.

77’2177/33363 -' o ]}@venimﬂv




7 Sheets—Sheet 3.

(No Mt;d'e_l.) |

L. §. DANIELS.

HEATER.

No. 551,528.

Patented Dec, 17, 1895,

w
2
[

o by

k:
g

W L . W e W e WL, i, o, T L T A, o i, M Yo, e o e A
!

= e T

\‘-t:t‘-g.'ui:ihu\.tumi1..1‘.1-.%-'i':l'-.iiitxiﬁiuitt‘iiiiiiiiiiiﬁ_

.

’ T e, L T O T T, L Y T T Y Y L T Y n‘u“ﬂﬂﬁ ﬁ" ‘

I
L

D \-h--h; >
i gy,

i

_ 4 )
R i el S S A S A S S S S A AT IOE TE S S SN it e - A, \\

. . o

7 R
{ ¢
! ’
! “
i s i
f ¢
f : £
“ “_I__._I..I_l._l. " - . .“
| a ) 7 ‘
_ 4 ! +i 1 f
i /! /A __“
A | ] Dpprerx :
' - /

'
>

IR} SN
>,

|

g o ._!”.I;I.._-I....It\ -

i1

W,

__

m

»

\D/

=
4 -
Ez'yeza

LY,

”

Q/’

' 77“&'253333;;3

 Lrgentor,
?9@%&

- - -
m




Sheet 4.

7 Sheets

‘L. 8. DANIELS.

(No Model.)

"HEATER,.

| 5

Te
-
O
promerd
.
p—
&>
_ﬁu
—
=3 nnu —
e !
e ..!l...__.r,.._rJ \l.l.lt_,i..._. “m._. ‘.J
= b m
L “ 0 w
= m I
S “ R m
| P Jr..r.i L 2T Iﬂ,.r...._i.i..r Ay
.ﬂ |
ww
g —
Ky |
| }m L1
0/
.\\J%
N
Xop 2
Yo |
= |
= .
-~V

-
\

? I:?-zfr:z/ el 07

T W W " TR W A e T W '

T |
B v e o il

¥
)
e

i#rjr.";j
““‘11\1

[ ]
| . [A
Tk H‘ﬁ“ﬁi‘i“g
|
R
-t L

_"..-:-'"""
T N i, o, ol R, Tl S Tk .

*““. T -

&

3
:

-

2
%

T I
A . .I.....E.!W N, gy, . .ili..\ e ” Do | | % ﬂ
_ _ o _ MW

ANDREW B GRAHAM. PHOTO-LITHO. WASHINGTON.D.C.




(No Model.) ' | 7 Sheets—Sheet 5.
L. §. DANIELS.
 HEATER. '

No. 551,528, ~ Patented Dec. 17, 1895

q L]
- l._ A
s il

— -
S
————
i
(e ]
/ Ny A
it

]
T gy

ety

- 4
*

By 3.3
% 1
L} 1
] - -i'r
e g,

/3

;5 272«65963 ! | . 1 7Jeve Zz/z’ar:
f' oS D é ' 7\%;#%%@#

iz

AHDREW .EHAHAH.FHEIE-MTHD.WASHHGTD{LIJ.Q




(No _.Mb'del.) 7 Sheets—Sheet 6.

L. 8. DANIELS.

+ B HEATER. S _

No. 551,628, ~ Patented Dec. 17, 1895,
T e . "

.

b——
ki il Sepe] gyl wh—
. :

>
L o T L

<eresses: _ -ﬂ _ Ayventor;
Ranastints - \,ﬁééég;ﬁfééf

ANDREW B.GRAHAM. PHOTO-LITRG. WASHINGTON.D.C.




{No Mndél.) 7 Sheets—Sheet 7.

L. 8. DANIEL®S.
. - HEATER. - -
No. 551,628, ~ Patented Deo. 17, 1895.

{OL
Q. AN *':Q"a.,'

; = ==
.";g__ |
N\ %
' /
Ay
A

- S
E=p=sV= SN
=y
= e = o

ANOREW B.GRARAM PHOTO-UTHO. WASHINSTON.DC.




UNITED STATES

PATENT

LEWIS S. DANTELS, OF UTICA, NEW YORK, ASSIGNOR TO RUSSEL WHEELER
& SON, OF SAME PLACE.

HEATER.

SPECIFICATION forming part of Letters Patent No. 551,528, dated December 17, 18835,
' '  Application filed June 24, 1895, Serial No,563,843, (No model.) '

To all whom it may concermn: -
Be it known that I, LEWIS S. DANIELS, of
Utica, in the county of Oneida and State of

New York,haveinvented certain new and use-

z ful Improvements in Heaters; and I do hereby
declare that the following is a full, clear,
and exact deseription of the invention, which
will enable othersskilled in the art to which it

- appertains to make and use the same, refer-

1o ence being had to the accompanying draw-
ings, and to the letters and figures of refer-

ence marked thereon, which form part of this

specification. |
My invention relates to improvements in
15 heaters. -
In the drawings which accompany and form
a part of this specification, and in which simi-
lar letters and numerals of reference refer
to corresponding parts in the several views,
20 Iigure 1shows a vertical broken sectionof the
heater in perspective. Ifig. 2 shows the {ront

elevation with the doors on one side of the-

front omitted. Fig. 3 showsthefront section
of the heater. Fig. 4 showsthe back from the
2z outside. Fig. 5 shows one of the regular or
intermediate sectionsin vertical section. Fig.
6 shows a vertical longitudinal section of the
heater, taken on line A B of Fig. 5. Fig. 7
shows a partial vertical section taken on line
30 CD of Fig. 8. Fig. 8showsa horizontal sec-
tion taken online E¥ of Fig. 6. Iig. Ushows
one of the regular or intermediate sections.
Fig. 10 shows the rear section. Ifig. 11 shows
the front section of a modified form of con-
3¢ struction from the outer side oi the section.
Fig. 12 shows a vertical section of the heater
of the modified form of construction in which
the section of Fie. 11 is employed. Fig. 15
- shows a horizontal section of the modilied
40 form of construction, taken online & H of Iig.
12. Fig. 14 shows a horizontal section of the
modified form of construction, taken on line

K H of Fig. 12
The heater, as shown in Figs. 1 to 10, melu-
45 sive, consists of a water-front A" and a water-
back B’ with aspecial front section C'and any
desired number of regular intermediate sec-
tions E'. The front section is provided with

a feed-door opening 1 elosed by a door 2, and
ro a base-opening 3 closed by an ash-pit front 4,
and suitable clean-out openingsdand G closed |

| by doors or covers 7 and 8 respectively. The
back B’ is provided with a pair of openings 9

and 10, which furnish passage-ways into the
smolke-bhox 11 secured on the outer side of the
back B’. Theintermediate sections K are pro-
vided with a series of upper openings &' ¢° ¢° &*
and a series of lower openings ', %, «” and
«*, which when the sections are arranged in
the heater side by side form a series of flues
extending from front to rear of the heater. In
order to furnish sufficient area of flues and
provide for the circulation of the water, the
upper portions of the sections are extended
fransversely, so that they overhang at the

sides, as shown at mn, the vertical water-legs

n n of the regularsections. Thisalso aidsin

keeping the height of the heater as a whole

down to the minimum, and the heater may e
extended or overhung at the sides to a much

oreater extent than shown in the drawings if

desired. | _
The front section C' of the heater 1s pro-
vided upon either side with a large opening

¢, which corresponds in position to the flues

or openings ¢’ ¢, &e., of the regular sections
of the heater, and the space between the
water-legs of the front section is extended
above the tubes which form the lower face
of the crown of the regular heater-sections,
thereby affording a space in which the pro-
duects of combustion are enabled to turn when
acising from the fire and enter the flues o' o,
&e., of the regular or intermediate sections.
The front section C' is also provided with a
short curved tube ¢?, which spans the ¢orner
between the water-leg of the seetion and the
crown of the same, forming a circulation in
the water-leg and inereasing the area of heat-
ing-surface. The water-legs and body of the
front section correspond in outside outline
with that of the intermediate. sections and
overhang the water-legs at the upper end in

the same manner. The rearsection D’ (shown

in gide elevation in IFig. 10) is made of the
same width and depth corresponding to that
of the regular sections; but it is provided
with openings d" and d* in lleu of the open-
ings of the regular sections. The openings
d? correspond in position to the openings

o 2% b, b, €8, and ¢ of the regular section

and the opening d’ corresponds in position
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~with the openings ¢’ and ¢* of the regular
~LThe arm portions d* of the open- |

section.
ings ¢/? of the rear section cor respond also in

-'-po_smlon with-the openings 10 in the water-

IO

back through into the smoke-box 11, and the
openings (' correspond in position with the
“openings

9 through the w&ter ba-ek;: .into'ithe
smolke- box 11.

&e.
'-&?C. :

of openings ¢* ¢~
y 3 LY, IR i'lr I.-""i:g- a
openings x a~,

- made 1nclined; as shown, 1o correspond with
~the crown-tube vy, and is marde comparatively

o 2. The s

- 20

wide on its face sides, as shown, so that when |
several sections are mounted towther pack-
1ng can be inserted between the tubes 1 of
o ‘the several sections and prevent the products:

~ of combustion passing or crossing the tubes-
same pr ovision is also ma,de 1n-the
-vertical tubes i, while the other tubes, as 7%,
whieh separate some of the flues, have

- edges, as shown, which may perhaps allow a

| .additional heating-surface..

Yy, and y* are made oval-in cross-section, as |.
readily appears from the horizontal sections,

Snmll .pmtwn. of gases to pass between the

flues, this not being detrimental to the effi--

cacy of the heater.  These tubes only form

: -pm*tlculmly KFig. 8.

cand dividing the base portion of the sections
into a combustion- chamber, por L10n I, andl'

. an ash-pit base portion K'. :

| -Cludmo the 111termedl.:11e and front and rear-
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grate-bms mounted in the front and back

The water-legs of the several QeCEIOHS 111-

E:thIOHS as well as the water-front and water-
back, are connected by short nipples, as 12,
with the manifolds 13 extending along eltller
side of the heater at the ]mse. The, top of
each section and water-front and water-back
are provided on the center of the section with
a semicircular or oval enlargement 14, which
provides for a side opening in which engages
anipple 15, which connects each section and
the front and back with the steam drum or
header 16, from which the distributing-pipes
extend to the several portions of the building
to be heated. The enlargement 14 provides
for the ready separation of the steam from
the water when used as a steam-heater, and
tacilitates the circulation of the water When
used as a hot-water heater.

By the arrangement of the side connection
from the enlargement 14 on the top of the
sections of the heater the height of the heater,
including the drum or header, is reduced
without interfering with the circulation in
the sections and heater as a whole.

The crown-sheet flues ¢y of the intermedi-
ate and rear sections are provided with a V-

‘shaped (on cross-section) lower surface which

drops into the combustion-chamber, affording
a greater area of heating-surface and pI'OVld-

ing for expansion and contraction of the

tubes, and the arms of the V are preferably
curved, as shown in Iig. 6.

, from the series of |
is . preferably doubly:

e-sharp |

~All the tubes 7,

The grate G preferab] 5 eonslsts Of mehmﬂ--- ward-the front of the heater through the i

formed by the openings ¢ and et of the inter-
~the tfront section, where they pass from the
| outer side of the. heater toward the center and
~back through the fluesformed by the openings
¢ and e* in the intermediate sections and
“through the opening marked d' in the rear sec-

There is shown at 17 a damper, which is
mounted on a horizontal shaft or spindle 18

extending transversely across the smoke-box
11, whleh damper is adapted to close open— |
'-;1119.,5 10 through the water-back B. |
The opermlon of the heateris subsmntmlb ;
A fire being located on the grate
5 | Gy the produets of COmbustion arising there-
T'he cross-tube Y, W hlch dl'\'ld%% thu series

as follows:

75

from circulate in and oceupy the combustion-

chamber H, where they are commingled with
~a fresh supply of air admitted through the
~door 2 above the grate G, and passing to the
front and through the opening X, formed in

SO

the front Sectlon into the lower: 5{}13 of the

horizontal flues formed by the openings @
a*, &e., to the rear section of the heater.
case the. damper 17 1s open in the position
‘shown in dotted lines in Fig. 6, the products
of combustion pass directly into the smoke-

In

box 11l andthence outthe draft-flueconnected

to the smoke-box-at 19.

starting a fresh fire in the heater.

This 1s what I term
my *°dirvect draft” and is preferably used in
~When
the heater is in full operation, itis preferably
used, however,-with the damper 17 closed in

o

the position shown in full lines in Fig. 6, in

which case when the products of combustion

reach the opening d?in the rearsection D' they.

shift to the side and upwaxrd into and pass to- -

mediate sections intothe opening marked ¢

tion, and through the opening marked 9in the
water-back 1mto the smoke-box 11, and out,
which makes the full circulation of the pro-
ducts of combustion through the heater. The
return-pipes (marked 20) of the radiator circu-
lating system are connected to the manifolds
13, preferably an equalnumberupon eachside
of the heater. The hot water or steam is dis-
tributed from the drum 16, and the arrange-
ment of the tubes of thesections is such as to
tend to work the hottest water toward the
drum 16, while the colder portion of thewater
in the several sections of the heater is allowed
to work back and have a second application
to the heated surfaces of the heater before
passing on their course through the radiating
system connected with the heater.

In the modified form of construction shown
1 Iigs. 11 to 14, inclusive, the water back
and front are dispensed with and the front
and rear sections are so constructed as to in-
ciude the essential elements of the water front
ancd back of the construction, as heretofore
described. T'othis endthe front section O of
the modified form of construction is provided
with a series of substantially semicircular
Qrooves or passage-ways, as indicated at o',
which affords a passage-way from the front
enc of the fire-box chamber into the lower
set of flues of the regular sections, and the

ues
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section O is also provided with large openings
o? in the upper portion of the body of the sec-
tion, which affords a transverse passage-way
between the outer two and the inner two flues
of the regular sections of the heater. "These
openings 0°® are covered by doors or COVers,
as is usual with a furnace or heater front, and
there is also provided a series of openings 07,
extending from the front side of the front
section through the curved passage-ways o',

to afford a clean-out for the lower series of |

the flues in the regularsections. The upper
flue may be cleaned through the opening 0~
The special rear section P isprovided with an
| -shaped pocket or recess p’, substantially
conforming in shape to the opening d- in the
rear section D' of the regular construction, as
shown in Fig. 10, and which affords a passage-
way between all the lower sets of flues Into

the outer two of the upper set of flues, per-

forming the same office as the opening d* of
the rearsection D’ of the regular construction.
This rear section is also provided with two
openings passing through into the smoke-box
arranged substantiallyin the same manner as
the openings 9 and 11 in the water-back. 'I'he
flues of each half are separated by a vertical
water-partition p?* and the circulation of the
products of combustion in the modified form
of construction are essentially the same as
those of the regular construction, the main

difference being as before stated that the

water front and back are combined with the
front section and back section respectively of
the main construction.

In the fire-box portion of the construction
of the modified form, and particularly as
shown in Fig. 12, the back wall of the fire-

ox is inclined or let in to the inner side of
the rear section P, as shown at p°, reducing
the water-space of this section and increasing
tlie combustion-space.

What I claim as new, and desire to secure
by Letters Patent, is— |

1. The combination in a heater of the sec-

tions E', having a crowning body, having up-
per flue openings ¢, €%, ¢° and ¢', and lower
flue openings o/, %, «* and at, the two legs
spanning the fire chamber, a front end sec-
tion having transverse openings forming a
passage between the flue openings, a passage

| from the fire chamber into the lower flues,

and a rear section having an opening form-

ing a passage from all the lower flues to the

outer side upper
forth.

9 The combination in a heater of a series
of sections each having water legs spanning
the fire chamber and a crowning body with

flues, substantially as set

an upper and lower series of openings, form-

ing longitudinal flues in the beater, a passage
from the front of the fire chamber into the
lower set of flues, apassage from the rear end

of the lower set of flues into the outer flues

only of the upperset and a transverse passage
atthe front of the heater from the outer fines
to the inner flues of the upper set, substan-
tially as set forth.

3. The combination in a sectional heater ot
a water front having feed door and clean out
openings, a front section having openings
forming transverse passages, a series of Inter-

mediate sections each having a series of open-

ings forming a series of longitudinal flues, a
water back having openings forming trans-

| verse passage-ways between part of the longi-

tudinal flues and having a smoke exit passage

connecting with other of thelongitudinal fiues

and a smoke box inclosing the smoke passage

in the back, substantially as set forth.

4. The combination in a heater of a series
of sections each having a protuberance at 1ts
top with a largeinternal area andaside open-
ing of smaller area, a drum lying beside the
protuberances of the several sections and
connections between the drum and the pro-
tuberances of the several sections at the side
openings thereof, substantially as set forth.

5. The combination in a sectional heater of
a front section having openings affording
transverse passages, a series of intermediate
sections having a series of openings affording
a series of longitudinal flues, a back section
having openings affording transverse pas-
sages and asmoke exit passage, substantially
as set forth.

In witness whereof I have affixed my signa-

ture in presence of two witnesses.
" LEWIS S. DANIELS.

Witnesses:
- P. A. TANNER,
H. C. DANIELS.
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