5 Sheets—Sheet 1.

D. A. DICKINSON,
STEAM AND HOT WATER GENERATOR.

(No Model.)

1894

10

Patented Apr.

No. 518,184,

v
<7 .
7
P! (@K i
= RN EE . B IR | EITR-A
V0 B4
b oy
a cs\ e <7
\ J ?M
»
N 1
Al d Tw
oA L € )
; —
1 __
i W o7
(14 14
M T
)
Y ETTRY
o
] ]
ks
b P

<

M

&

geditertiverteroreostth

N ————

4

T IHIEILESETIIIS IS

:t\
a

ESSSSSS
v

=

Witnesses.

e

THE NATIONAL LITHOGRAPHING COMPANY,

WASHINGTON, D. C.




(No Model.) ' | 5 Sheets—Sheet 2'.
D. A. DICKINSON, -
STEAMAND-HOTV WATER GENER»ATOR.

No. 518,184, } Patented Apr. 10, 1894,

m

2

a!

L &
N ¢

et

A\

\\\\\\\\\\\ IIII/II/

\
?

\\\\\\\\\\\\\\ /11/11///11

Z1%

\\
'
\\\\\\\
PRI IGIS.

/'////// f

l/

//////////////

PSS, SRR "/

e L IR R SRS L]

F\s\\\\\\\\\\‘ AN

o . gEL
SNOON NSNS N S NN N

)é%cdbui N&So.\mk “ ‘“’ \ME o‘.\‘

THE NATIONAL LITHOGRAPHING COMPANY.
WABHINGTON, D. €.




5 Sheets—=Sheet 3. -

(No Model,) oo
- D. A. DICKINSON.
STEAM AND HOT WATER GENERATOR.
Patented Apr. 10, 1894,

No. 518,184,

46"
£9

@\
E’

£3

i
C

e

W
v
N
Y
~ A
L
Cx
ey
f
v
-
AY. §
. N , o p
] \3\\\\\‘\\\\\\‘\“\“\\,\\\\‘\‘\\\\‘\“‘\‘;j - R .
, €9, -z}, = A2 B 34 M“‘W“‘f“‘\‘“‘\‘
' 3‘;\MWNGM .

THE NATIONAL LITHOGRAPHING COMPANY.
WASHINGTON, D. C.




(No Model.) 5 Sheets—Sheet 4.

~ D. A. DICKINSON.
- STEAM AND HOT WATEB, GENERATOR.

‘No. 518,184, Patented Apr. 10, 1894,

1 7
omn D ) B e - /
AAALILRLATII RS R ?IIIIIIIIIIIIII 4

7|
] n\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
g - 17 VLl liidy,
LS 7SS =5 V7 1.7’
i Guei 4:__ _5./’
| "////////////All/

~

NN N NN N NN N VN

N NN

S

,
/
%
/
/
/ .
/5 s
: R
/] " yllllllllllll/%
% il .
S s 27 Ppse 1 s IR | il
f\-\'\“\\‘“\“\\\“\\“\‘““\\\\“‘\“‘\\‘?7///////////////1;-;'\\‘\“““‘;?/lﬂ

' 1
V-
1
-
\ .
A

%
A

NN

13
X

' o TV

¢

THE NATIONAL (GTHOSRAPHING COMPANY,
. WABMINGTON, D. C.




(No Model.) ; O '5i Sheets—Sheet 5.
D. A. DICKINSON.

STEAM AND HOT WATER GENERATOR.
‘No. 518,184, : Patented Apr. 10, 1894,

o
&

ARTetma e

WATNESSES. R,
Lt | B¢ B Wordormnd. |
WW‘K/ . | A

YHE NATIONAL LITHOGRAPHING GOMPANY,
WASHINGTON, D. G.




10

15

%0

z5

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

DANIEL A. DICKINSON, OF ST. PAUL, MINNESOTA.

STEAM AND HOT-WATER GENERATOR.

SPECIFICATION forming part of Letters Patent No, 518,184, dated April 10,1894,
Application filed May 20,1893, SerialNo, 474,936, (No model.) '

To all whom it may concern: ,

Be it known that I, DANIEL A. DicKINSON,
a citizen of the United States, residing at St.
Paul, in the county of Ramsey and State of
Minnesota, have invented certain new and
useful Improvements in Steam and Hot-Wa-
ter Generators, of which the following is a
specification. :

This invention relates to steam and hot wa-
ter generators, and consists in the construe-
tion, combination, and arrangement of parts,
as hereinafter shown and described, and spe-
cifically pointed out in the elaims.

In the drawings,—Figure 1 is a sectional
front elevation. Fig. 2 is a longitudinal sec-
tional side elevation. Fig.3is a perspective
view of one of the front or fire door external
sections. Fig. 4 is a perspective view of one
of the intermediate external sections. Fig. 5
is a perspective view of the comibined back
section and internal section. Fig. 6 is a cross
sectional view of a portion of the front part
of the generator. All these views show the
apparatus when used as a hot water gener-
ator. Fig. 7 is a sectional front elevation,
showing the modifications necessary to adapt
the apparatus to the generation of steam.
Fig. 8 is a front elevation, showing the ar-
rangement of the feed doors, ash pit doors,
and the section cleaning doors. Figs. 9 and
10 are sectional views similar to Fig. 2, illus-
trating some modifications in the construc-
tion. Tig, 11 is a sectional front elevation,
similar to Fig. 1, illustrating another modifi-
cation in the construection.

The body of the generator is built up of a
series of external hollow sections A, and a
combined back section B’ and internal sec-
tion B. The external or side sections are
formed with straight outside wallsa’ and with
alternating recesses a® and projections a?,

whiletheinternal section B*is formed with cor--

responding recesses a*and projections o’ the
projections o’ of the internal section project-
ing into the recesses a® of the external sec-
tions; while the projections a? of theexternal
sections projectinginto the recesses aof inter-
nal seetions, as shown in Figs. 1 and 7. The
external or side sections are reduced in size at
their lower portions forming when a number
of the sections are set up together as shown
in Figs. 1, 2 and 7, a fire pot or chamber D.

When thus set up, two zig zag passages are
formed for the products of the combustion
between the external or side and internal sec-
tions, as shown by the arrows in Figs. 1 and
7. The sides a° of the external or side sec-
tions are provided with ribs a”adapted to in-
terlock, so as to provide spaces for asbestus
or other filling, to secure smoke and fire tight
joints between the sections. The ribs ¢ also

- serve another purpose, viz: torender the con-

tact between the joints perfect and complete,
even if the main side surfaces of the sections
are warped, or otherwise out of alignment, as
the narrow surfaces of the ribs can be read-
ily dressed down to atrue surface. The back
section is made to conform in shape with the
external or side sections when the latter are
set up, as shown in Figs. 1, 2 and 7, and with
its hollow portion d preferably of uniform
width to the distance across the projections
o’ the interior of the internal sections open-
ing into and formed integral witk the back
section, as shown in Fig. 2.

E’ represents the front plate conforming to
the shape of the external sections, as shown,
and provided with the feed door E? leading
to the fire place D, and with a series of doors
E? opening into the.spaces between the pro-
jections a® @’ to render the smoke and flame
passages accessible for the removal of aceu-
mulations of ashes and soot. The fire spaces
are thus accessible throughout their entire
extent for the purpose of cleaning. The ex-
ternal or side sections, the back section, and
the front plate E’/ are each provided with

‘lugs ¢’ so that they ean be bound together

with rods ¢% The united sections A B’ B2
and the front plate E’, are arranged to be
mounted upon a base F’ which also forms the
ash pit, and is provided with an ash pit door
F® The grate F*is also arranged in the top
of this base F’ beneath the fire pot D, as
shown. Theinlet pipes G’ at the bottom will
be connected together, as also will the out-
flow pipes G* at the top, thus connecting the
several water and steam chambers, and equal-
izing their action. There being no other.
union or connection between the independ-
ent water chambers or sections, all danger of
leakage from defective jointsisavoided. The
external or side sections A are set opposite
to each other, a short distance apart, as shown,
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and over the space between their upper ends
a plate H’ is'set and provided with an open-
ing to which the smoke flue H? is connected.

‘When used as asteam generator, all the see-
tions are extended upward, as shown in Fig.
7, to provide steam spaces in the upper part
of each of the sections. In this construction
also division walls K may be arranged in the
external sections, extending from above the
water line to a point a few inches above the
bottom line of the sections, to cause a more
rapid and positive circulation of the water
by providing for cooler outer portions g’ for
the descending cooler currents of the water,
as shown by the arrows, the currents flowing
downward outside the partitions to the bot-
toms and thence upward again in contact with
the heating surfaces in the projections a® o’
Each of the external or side sections is thus
entirely independent and self contained, and
in event of breakage can be removed and re-
placed by a new section without detriment to
the others. The generator may be readily in-
creased to any extent by adding pairs of ex-
ternal or side sections and increasing the
length of the internal sections B®%. The ex-
ternal sections next to the front E’ are each
formed with a wing 2’ (Figs. 3 and 2) formed
hollow and forming water chambers integral
with the interiors of the sections to which
they are attached, to form a water front to
the fire chamber D. If required the front
plate B’ may be formed with a hollow water
chamber similar to the back seection, and if
preferred with one half of the internal sec-
tion B? formed thereon, as shown in Fig. 9.
The external or side sections being each
tapped at their bottoms and tops for the inlet
and outlet pipes, will require no other ma-
chine work or fitting for the purposes of com-
bination, but will be simply placed in posi-
tion side by side and the intervening spaces
between the ribs ¢ filled with asbestus or
other suitable cement or filling, to exclude the
air and to prevent the escape of the smoke or
flame. The forming of the surfaces of the
sections which are exposed to the action of
the fire, to run alternately in and outin their
upward course, preferably in “ 8 ?” like form,
greatly increases the extent of the surface ex-
posed to the action of thefire,and presentsall
the heating surfaces in planes opposed to the
direction and upward tendency of the cur-
rents of heat. Theinnersides of the sections

preferably trend at all points slightly npward,
so as to facilitate the upward flow of the wa-
ter and heat in contact therewith.

‘While I have shown in Fig. 1 two sets of
the alternating recesses ¢? and projections a?
any required number may be employed to in-

crease the capaecity in that direction, as in-
dicated in Fig. 11. The outside walls of
these external or side sections A, instead of
being straight may be shaped like the inner
or recessed walls of the same, thus narrow-
ing the water space and compelling the water
flowing upward to follow the recessed heat-
ing surfaces through their entire extent asin-
dicated in Fig. 11.

Having thus deseribed my invention, what 7o
I claim as new is—

1. In a steam or hot water generator, a se-
ries of hollow external independent sections
having alternating projections and recesses,
a hollow back section, and a hollow internal
section connected into said back section and
formed with projections and recesses con-
forming to and alternating with the projec-
tions and recesses of said external sections,
substantially as and for the purpose set forth.

2. In a steam or hot water generator, a se-
rieg of hollow external independent sections
having alternating projections and recesses,
a hollow back section, and a hollow internal
section connected into said back section and
formed with projections and recesses con-
forming to and alternating with the projeec-
tions and recesses of said internal sections,
said independent external sections connected
at top and bottoms by piping G’ G* substan-
tially as and for the purpose set forth.

3. In a steam or hot water generator a se-
ries of hollow external independent sections
having alternating projections and recesses,
a hollow. back section and a hollow internal g3
section connected into said back section and
formed with projections and. recesses con-
forming to and alternating with the projec-
tions and recesses of said external sections,
the front pair of said external sections hav- 1cc
ing hollow wings integral therewith and form-
ing the water front to the fire chamber, sub-
stantially as and for the purpose set forth.

4. In a steam or hot water generator a se-
ries of hollow external independent sections 103
having alternating projections and recesses,
and a hollow internal section formed with
projections and recesses conforming to and
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‘alternating with the projections and recesses

of said external sections, and with partitions rro
K within said external sections to facilitate
the circulation of the water therein, substan-
tially as and for the purpose set forth.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing 115

witnesses. ‘
DANIEL A. DICKINSON.
Witnesses:
C. N. WOODWARD,
H. S. WEBSTER.




