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To all wham Lt may concers

Beit known that I, EDWARD P. WAGGO\IER |

of Syracuse,in the conntyof Onondaga, in the
State of New York, have invented new and

useful Improvements in Generators, of which

the following, taken in eonneetlon with the

exact deseuptlen

- My invention relates to 1mp10vements in
generators, particularly applicable for heat-
ing dwellings and other buildings by steam,
end has for its object the production of a de-

vice, whichissimple in construction, economi-

cal in manufacture, produces a- pOSIt,We cir-
culation of the water within the same, 1S Ca-
pable of considerable expansion and contrac-
tion without liability of leakage, and is highly

- efficient and durablein operation; and to this
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~ parts, all as hereinafter more pertlcnlarly de-
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end it consists, essentially,in a series of hol-
low seetions of enﬂ'uler cross section arranged
~one above the ethe1 and connected ton'ether
one or more of said sections eonsmtmﬂ* of 0p-

posite connected divisions.

The invention also consists in weneretor,

sections provided with upright flues, the lower
section having cut-outs or- breneh flues ex-

tending leterally from said flues, downflow
passages having their opposite extremltles
connected to the chambers of the upper and.

lower sectionsand theirintermediate portions

unconnected with the chambers of the inter-.

posed sections, and inclosed bolt receiving
passages unconnected with the chambers of
the sections, seeuring. bolts passed through

said 1nelosed ehembers of ‘the sections, a,nd |
yielding washers prewded npon said bolts for

permitting expansion and contraction of the
generator without impairment of the connec-

tion between its sections and eonseqnent lia-

bility of leakage.

T'he invention fultheunme conslsts in the |

detail construction and arrangement-of the

seribed and pointed out in the claims.

In describing this invention, reference is
had to the accompanying dramnﬂs forming
a part of this specification, in which like let-_
ters indicate correspondln parts in a,ll the.

views.

| frent el'eva,tlon of the trenemter

longitudinal vertical sectional view, teken on
hne 3—3, Fig. 2. Figs. 4, 5, and 6 are hori-
zontal seetlonal views, taken respectively, on
lines 4—4, 5—5, and 6-—6 Fig. 2. Fig.71s a
detail vertical ‘sectional view, repreeentlnﬂ'

one of the securing bolts of my generator and

Fw 318 a -

the e,d,]acent portlone of the water-containing

sections and the outer-casing; and Fie. 8 is

an isometric perspective of a lower portion of
1 the bottom section of the generator.
A is a suitable base provided with an ash |

chamber @, and any desirable construction of

grate-a’, and B is an outer casing sn1teb1y Se-
eured to or mounted upon a ﬂenﬂe a* at the

upper extremity of the base A.

T'he outer casing I3, which may be promded '
with suitable eleenlntr doors, is preferably of

angular cress section as my improved gen-
erator is of similar form and the apper edﬂe
of thé casing is secured to the top section ot‘
the generator presently deseribed.

C D E F are the sections of my generator,
which are preferably arranged one above the

other, and are connected ton'el;hel by water-

ways g consisting, prefembly, of apertures
formed in corr espondm portions of adjacent
walls of said sections. For facilitating their

~handling and eseemblefre, the sections C DE

K prefereb 1y eonsist-of opposite divisions ¢ ¢,
-d d, e e, and f f, each provided with an inde-
pendent chamber, but it is evident that each

of said sections may nonsnst of a smﬂ'le eha,m-

: ber.,

.The seetlons C D E are eonstrueted in the

f_form of a hollow squere, and consequently the

70
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opposite extremities of their dw1e10ns c d e

are formed with similar hollow arias ¢’ 'd’ e

arranged with the outer faces of opposite arms
in close proximity to each other. The inner
faces of the sections C D are substantially

‘smooth and form the llpI'I ight walls of the com-

| bustion chamber.

Opposite sides of the section E are pro vided
with hollow heating chambers E’ of less thick-
ness than width, whleh project above the com-

I ‘bustion chember to substantially the central

portion:thereof, so that adjacent faces of op-
‘posite heating chambers K’ are in close prox-

- Figure 1 is an isometric view, pmtly in sec- 1mity toeach other. The produets of combus-
tion impinge against the lower walls of the

tion, of my Improved generator, Kig.21s a

90 _'
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he'atihg chambers £/, and then pass'readily
between the same. A great amount of heat-

ing surface is thus subjected to the action of

the produects of combustion, and the peculiar
construction and arrangement of the heating
chambers. B’ tend to effect a positive circu-
lation of the water within the generator.
The top section or dome I of the generator
consists of a substantially flat hollow plate or
body and the adjacent faces of its opposite

divisions are arranged in close proximity to |

each other. The corners of the top section F
are provided with depressed portions B rest-

portion of the lower face of said section F is
substantially flat and is considerably sepa-
rated from the top face of the section E. The
lower wall of the section It thus forms addi-
tional heating surface subjected to the action
of the products of combustion passed between

‘the heating chambers E’, and the space be-

.3(]

¢ c,and [,
~ gether by projecting

35

40

tween the adjacent faces of the sections E I

forms a flue or chamber for receiving the pro--
‘duets of combustion and econducting the same

to downwardly extending flues, presently de-
In order to equalize the passage of the re-

turn water to the opposite divisions of the

section C which inclose the upper chamber of
the generator and the pressure within the
divisions of the section I, which inclose the

lower chamber of the generator the divisions
of said sections are connected to-.
pipes C’ C’, F* F?, and
The pipes F? F? ex-

connecting pipes C* I
tend upwardly from the section I, and steam

pipes F* F* extend apwardly from the oppo-

site ends of the pipe F? and form continua-

tions of the pipes IF? I~ o
The sections C D E ¥ are formed with up-

right flues ¢* @2 ¢* f* alinged with each other,

‘and these flues are -preferably formed of
oreater width than thickness. Kach side of

~ the sections C D E is formed with two inde-

pendent flues, and each side of the section I

is formed with asingle flue of a width exceed-

 ing the combined width of the corresponding

" lower edge and laterally from the flues ¢ for.

flues in the former sections. 'T'he lower sec-
tion C is provided with a series of cut-outsor
branch flues ¢® extending upwardly from its

permitting the escape of the products of com-

" bustion therefrom to a heating chamber H

55
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interposed between the outer walls of the
sections C D E and the inner face of the cas-

ing B. The chamber H is provided with one .

or more baffle plates ik for directing the path
of the

from which extends a smoke or draft pipe B>

{

b

5 are covered by a cap F°

. - . . . {
ing upon the section E, and the remalning |

‘shoulders j 7/,

he products of combustion and the outer |
 casing B is formed with an outlet opening

It is thus apparent that the products of com-

bustion pass from the chamber or space in-

terposed between the sections K L down-
wardly through the flues c® d? €% outwardly

through the cut-outs or branch flues ¢’ into
the chamber H, and thence outwardly through
the pipe B> The flues

f* in the chamber F | d*e! f*

534,459

receive a portion of the products of combus-
tion, but are mainly used for the purpose of

facilitating the entrance of a cleaning brush 7o

or tool through the chamber I into the flues
in the underlying sections. It is also desir-

able to clean the adjacent faces of the sec-

tions ¢ D E and the casing I3, and conse-
quently the section F is formed with suitable
fines f° arranged at the outside of the flues
Eachof the flues 2 and the adjacent flue

Aspreviously stated, the peculiar construc-
tion and arrangement of the heating cham-
bers B’ tend to produce a circulation within

my improved generator, but 1 render this eir-
culation positive and effective by providing

the generator with one or more downflow pas-
sages I having their upper and lower extremi-

and lower sections of the generator and their
intermediate portions unconnected with the

interposed sections. These downflow passages.
are preferably arranged in the corners of the

sections of the generator at the outside . of

75

of sufficient width.

8o

ties connected to the chambers of the upper -

90

the water connections thereof, and consist, es-

sentially, of openings ¢ ¢’ in the upper and
lower walls of the sections C I, and passages
2 7% formed in the sections D E and aligned

with said openings. The passages 4 are,

as previously stated, unconnected with the

chambers. of the sections D E, and conse-

quently any water within the section I passes
positively and quickly down the downflow
passages and into the lower section C,thus
producing a positive and effective circulation
of the water within my improved generator.
This result is evidently auxiliarated by the
peculiar arrangement of the downflow pas-
sages at the corners of
angular cross section. | |
- The separate sections of my improved gen-
orator are secured together in any desired
manner, but I preferably secure the same by

05

100 |
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oenerator sections of

1IC

upright bolts J passed through said sections

and provided at opposite ends with suitable
one of which is adjustable to-
ward and away from the other. A yielding
washer j° is interposed between one of the

‘shoulders, and the adjacent face of the corre-

sponding section of the generator,and conse-
quently the generator is free to expand and
contract without impairment of the connec-
tion between its sections or undue straining
of the parts or liability of leakage, since the

'115 -

120

washer 72 yields to permit of expansion, and -

assumes its normal position when the parts
contract. - . _' R
1t is extremely desirable to protect the bolts

J from the eorrosion, which would inevitably

125

result were they passed directly through the

water-containing chambers of the sections oL
the generator, and consequently these sec-
tions are provided with passages or apertures
ct d* et ffunconnected with the chambers of
the sections and aligned one with the other
for receiving said bolts J. The chambers ¢*

uuuuuu

130

areinterposed between the correspond-
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‘and is highly e

ing water conneetlons g, and downﬂow pas-
sages H for facilitating the ready eonstruetlon
of the generator SthIOIlS

At Figs.1and 2 T haveshown my 1mpr0ved |
- ﬂ‘enerator as provided with a water glass ,

a steam gage k’, a pressure regulator 752 and

a safety valve k3 but these parts obwously_

form no part of my present invention, and it
IsSunnecessary tofurther 111ustrate or describe
the same.

The Opel'atlon of my invention will be read-

ily perceived from the foregoing deserlptlon
and upon reference to the drawmgb and it
will be particulariy noted that the same con-
sists of a series of parts,
manufactured, easily transported and read-
ily assembled, is simple in construetion, pro-

duees a positive and effective en*cula,tlon of
its contained water, presents a great amount
of advantageously located heatmn' surface, is
not liable to become unduly stralned or leak

when subjected to expansion and eontraetlon
ficient and durable in use.
"My improved generator may be used for

hot water heatlng, and the exact detail con-

struction and arrangement of its parts may
be considerably va,med without departing

from the spirit of my invention, and hence I

do not herein specifically limit myaelf to such
exact detaill construction and arrangement.

Having thus fully deseribed my invention,
what I ela,lm as new, and desne to secure by
Letters Patent, is— -

1. A wenerator of angular Cross seetlon conm--

prising a series of hollow sections of a,nﬂ*ular
cross sections arranged one above the other
and connected ton'ether one of sald sections
consisting of 0pD0=;1te divisions, subqtantlally

" as and for the purpose described.

2. A generatorof angular cross sectlon com-

pr ISIH'T a series of hollow sections of anﬂ*ular-

Cross sectlons arranged one above the other
and connected ton*ether one of said sections
consisting of opposate divisions formed with
pro;]ectmﬂ* hollow arms at their extremities,
forming portions of opposite sides of said sec-
tion substantlally as a,ud for the purpose
specified.

3. A generator of angular cross seetlon com-
prising a series of hollow sections of ann*ular

cross sections arranged one above the other__
ancd connected tOﬂ*eth er, thelower section con-
sisting of op p051te conneeted divisions and be-

ing provided with an upright flue, and a cut-
out or branch flue in its. lower edge extending

laterally from the filue through the admoent

portion of tne outer wall of sa,ld section, sub
stantlally as’and for the purpose set. forth.
4. A generator of angularcrosssection, com-
pI'lSlIlD‘ a series of hollow sections of a,ne'ular
¢ross sections arranged one above the OthEI.
and connected ton'ether one of said sections

. - being formed with mteﬂml upright heating

eh:::l.mbercl of less thlckness than width pro-

jecting from its inner face above the combus-
tion chamber and formed with substantially

parallel side Walls substantlally as seb forth.

which are cheaply

5. A generatorof angular cross section, com-

prising a series of hollow sections arranged

one above the other and connected together,

one of said sections consisting of opposite cor-

responding divisions and bemﬂ* formed with

70

upright heating chambers of less thickness
than width pI’OJGCtII]ﬂ‘ from opnomte inner -

walls of said divisions above the combustion
chamber and having their inner faces ar-
ranged com paratwel y close together, substa,n-
tmllv as specified. -
6. A generatorof anrrular eross sectmu com-
pmsmﬂ' a series of hollow sections arranﬂ'ed
one above the other and connected torrel:her
one of said sections consisting of opposite di-
visions formed with pm]eetmﬂ* hollow arms

i at their extremities and with heating cham-
-bers interposed between said arms and pro-
"Jeetmw from the inner wall of one of the di-
‘visions above the combustion chamber, sub-
qtantmlly as described. |

A generator comprising a series, of hol-

:low sections connected towether one of said

sections being formed with a substa,ntia;lly

flat lower heatmcr wall,;and consisting of op-
‘posite divisions havmw their adjacent faces
‘in close proximity, substantla,lly as and for'-

‘the purpose described.
- 3. A generator compmsmn* a series of hol-
low sections connected together, the lowersee-

75

30

9

95

tion consisting of opposite divisions formed

with projecting hollow arms at their extremi-
ties,and an upper section being formed with

a substantially flat lower hea,tm wall and -

consisting of oppomte divisions h&wnﬂ' their

IQO

adjacent faces in close proximity, substan-

tially as and for the purpose specified.

9. A generator comprising a series of hol-
lowsections conuected together, the lower sec-
tion congisting of opposite divisions formed
with projecting lower arms at their extremi-

ties, an upper section consisting of opposite

lelSlOHS and being formed wn;h heating

‘chambers of less thlckness than width pro-

jecting from the inner wall of one of the di-
visions above the combustion chamber, and
the second upper section -being formed w:tth

‘a substantially flat lower heating wall ar-

ranged above and separated from the upper

.faces of the heating chambers and consisting
of opposne lelSlOI]S having their adgacent |

faces in close pr'oxumty, Substfmtlally as a,ud

for the purpose desecribed.
10. In a generator,the combination of 2, se-

105

ITIO

I 1"5 _'

120

ries of hollow seetlons connected together, the

lower section consisting of opposwe leIblOI]S
formed with pro,]eutmu* hollow arms at their
extremities, an upper section being formed

25

with. a substantially flat lower 'heatinw wall

and consisting of opposite divisions havmcr

their admcent faces in close prommlty, and

connections between the opposite divisions of

the lower and uppﬁ-r sectlons substantially

as set forth.
11. In a ﬂ'enerator the eombma,twn of up-

-"per and lower cha,mbers, and interposed up-
rwht hea,tmﬂ* chambers pro,] jecting above the

I13Q
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combustion chamber and connected to the
former chambers for effecting an upward cir-
culation within the generator,and a downflow

water passage arranged at the outside of said |

heating chambers and connected at 1ts oppo-

site ends to the upper and lower chambers of

the generator for effecting a downflow circu-
lation within the same, substantially as de-
sceribed. | | |

12. In a generator, the combination of a se-
riesof upright heating ehambers of less thick-

ness than width projecting above the com-
bustion chamber from opposite sides of the
generator and having their adjacent faces1n

close proximity, and downflow passages ar-
ranged abt the outside of said chambers and
connected at their opposite ends to the water

space of the generator, substantially as speci-

filed. | | S |

13. In a generator, the combination of a
frame or body of angular cross section pro-
vided with upper and lower chambers and in-
ner heating chambers connected to the former
chambers for effecting an upward circulation
within the generator,and downflow passages
formed in corners of the frame or body and
having their opposite ends connected to the

“upper and lower chambers of the generator

B
35
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for effecting a downflow circulation within
the same, substantially as specified. _
14. In a generator, the combination of a
frame or body consisting of a series of hori-
zontal sections arranged one above the other,
said frame or body being provided with up-
per and lower chambers and heating cham-
bers projecting above the combustion cham-
ber and connected to the former chambers
for effecting an upward circulation within the

oenerator, water connections between the sec-

tions arranged at the outside of the heating
chambers, and downflow passages arranged

‘at the outside of the water connections for

said sections and connected at their opposite

ends to the upper and lower chambers for

effecting a downflow circulation within the

cenerator, substantially as and for the pur-
pose described. | - .

'15. In a generator,the combination of a se-
ries of sections of angular cross section con-
nected together and provided with inner heat-

ing surfaces, heating chambers projecting

from one of the sections above the combus-
tion chamber, and downflow passages formed

in corners of the sections and having thelr

opposite ends connected to the water space
of the generator, substantially as and for the
purpose specified. | | |

16. In a generator, the combination of a se-

], B E— i

ries of horizontal sections formed with up-*

flue in the upper section and

534,459

' right.paSSages therein unconnected with the

water spaces thereof and aligned with each
other, and bolts passed through said passages
for seecuring the sections together, substan-
tially as and for the purpose set forth.

17. In a generator, the combination of a se-

50

63

ries of horizontal sections formed with up- .

right passages therein unconnected with the

water spaces thereof and aligned with each

other, and water connections at the inside of
said passages, downflow passages formed 1n

70-

said sections at the outside of said passages

and connected at their opposite ends to the

water space of the generator,and bolts
through said upright passages for securing
the sections together, substantially as and for

the purpose described. |
18. In a generator, the combination of a se-

ries of horizontal sections formed with up-

right passages therein unconnected with the

| water spaces thereof and aligned with each

other, bolts passed through said passages for
securing the sections together, and a yielding
washer interposed between a face of one of
the sections and a shoulder of the bolt, sub-
stantially as and for the purpose seb forth.
19. In a generator, the combination of a se-
ries of horizontal sections formed with up-

passed

75

8o

right flues therein aligned with each other,

the upper section being formed with a single
upright flue aligned with the flues of the cor-
responding portionsof the lower sections, and
a cap supported upon the upper face of the
upper section forclosing the upper end of the
permitting ac-
cess thereto, substantially as described.

20. In a generator, the combination of a se-

ries of horizontal sections of angular crosssec-

tion formed with upright flues therein aligned
with each other and arranged at the sides of
the combustion chamber, the upper section
being formed with asingle up right flue in each
side aligned with the flues of the correspond-

ing sides of the lower sections, and a series of’
caps arranged at substantially right angles

with each other and removably secured upon

QO

100

105

the upper face of said upper section for clos-

ing the upper ends of the flues in the upper

section and permitting access thereto, sub-

stantially as and for the purpose set. forth.

" In testimony whereof I have hereunto
signed my name, in the presence of two at-
testing witnesses, at Syracuse, in the county
of Onondaga, in the State of New York, this

31st day of March, 1394, --
7 EDWARD P. WAGGONER.
- Witnesses: . B -

CLARK H. NORTON,
K. H. THEOBALD.
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