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N. PETERS, PROTOQ-LITHOGRAPHER, WASHINGTON, D. C.




s To a:ll ta fwhom these presents shell ceme R
Be it known that I JouN H. MILLS ef Besten, m“-
AR R -.i_the eeunty of Suffolk, end State of Massachusetts, have
ol as o made ansinvention. of certain new and useful i improve- |
om0 o ments, having reference to- Stea,m-Eugmery and- do-
o T ";i-,.;';ji"-"}_.j?*'hereby declare the following to be-a full, elea,r dnd ex-
o ract-deseription thereof, due reference bemg had tothe |
ey T _"E-;eeeompa,nylng drewmgs, m&kmg pa,rt ef thls speelﬁed,--"
S _;..”:tmn and. in-which— -~ | |

B - e ROVBMENT m STEAM GENERATORS e

SULEN E  The Schedule referred to in thess Letiers Patent and making part of the same.

Flgure 1 is a vertical a,nd trensverse seetmn

* Figure 2, a vertical and lengltudmel seetleu end |
T e Flgure3 a horizontal section of one: seetlen of a
S .;_:-'ea,et-lron steem-genemtor embedymg mv 1mpmve—
lI]GHtS o ¥, N

oot The mventmu eemprlsmg the sub,]ect-mettel ef thle"*
-.-_*'"'pa.tent ‘will- be: feund to ‘embrace several points of "
Sren e practical utlhty and vslue, its object being to pro- | -
st duce & steam-génerator, ‘which . shall* combine the
b o requisites of eheepuess, smphemy, dura,blllt}, eud [
e e eﬂ'eetweness - S

ot Thige mveutlen eenmsts in: the eeustruetleu endf
S .;:?a,rrengement of. the. steam- a,ud water—plpes eompesmg |
L0 ts structure, - whereb)' all sharp, angular, and .rigid
Lo - conneebionsare dvoided, and lleblllty to-fracture at an
“s o rpoint-undue ¢ expsnswn end contraction of metal com- |
i 2o posing it s obviated; the union of the different por- | tions; constituted as above described, they are to be™
| 1 pleeed face to face together in a perpendwuler

< oo tions or pipes of eeeh independent section being made
e if;"--i*,up of easy. curves, rather than by right- angles, the |
L ghole being as. heremefter explained ; the construetion
w7 0 Pyyhich obtaing this edventege also- prevenmng depeelt-z
AT '.';ef sedlment throughout 1ts entire area.:
o . Another point of novelty in my. mventmn consmts-
:111 prelengmg the water-legs or pipes composing the |-
Soinno o sides of the seetion of aboiler into a homogeneous pipe,:
2100 and extending it below; and so as to support the fire |
“oeie o whereby the grete-bars are - retained’ eemperamvely |
~uninjured for a great. length of time, and fuel econo-
“i . mized; in addition: to ‘which, more steam-generatin
A R ..;i'i-_-.ifsurfa,ee is predueed a.nd the eapeelty ef the generetor-
o oreatly increased.” -~
el o And this mventmn further eonmsts in the gra,te for
D RSN ---suppemng the fuel of a-fire; ‘integral with the prolon-
Lo ow= o pation of the. Weter—legs before referred to; extreme |
w0 o cheapness of manufacture being thereby secured ‘and
sien 0 other advantages gained, which will be duly ¥ efened to. |
Sl Still another novel feature in this invention will be
o geen in the devices for joining the different sections at
Ln o two points. only, by the: empleyment of tubuler rlght "
o .- 1. and left serew-plugs, as hereinafter explained.
s o T thie- drawings before mehtioned as eeeompenymg*
-‘__;fthle speelﬁeatlen and which illustrates my invention,
G Acdenotes one section of a cast-iron steam-generator,

= e  the general structure being composed of a number of |'admit of the passage of -a sufficient quantity of air to

these - sections properly. joined together in- numbe1

T iv&rymg with: the amount of ‘steam ‘to. be produced.
S This seetion, is eemposed of an outer enelosmg—p1pe |
T .B which completes the entire outline of the section;
-'--'f--'.'_.the general form: of ‘this - plpe B, bemg ebleng, w1th

e ::-' i L semleueuler or. erched ends, as shewn at ¢ c.

...........
|||||||||||||||||
.............
....................
------------

Extendmg &eross and between the twe upnght per-

pipe bemg disposed. at ebeut one-third the helght of

.such pipe B; a full chamber E, being thus created
between the breneh—plpe D a.nd the lewer pme or
| grete—ber Cc..

~The space mtervenmg between the aa'ehed pipe D

and the npper end of the outer etreumserlbmg-plpe D

| is’ occupied by a series of upright pipes, F G H, &e.y
_:jthe central one, F, of which is a perpendicular. exten- -
sion of the arched pipe D, the upper extremities of the

| ‘side-pipes G H, being Jemed to- and communicating

~with it, while the lower extremities are merged 1111;0

| _.,ithe sules or legs of thé outer pipe B. "

- The above-described arrangement of pipee is caet

1in one homogeneous piece of metal, and a generel
communication effected throughout the entire geries.
- I would call particular attention to the fact that the =
*pemts of junction of the different pipes are predueed.
‘from ecurves of easy and gradual inclination. =

.The upper extremities of the elreumeerlbmg-'plﬁe B

.a,re formed upon each side with a eteem—elreulatmg
‘orifice I, its lower extremity or

| vided i in llke manner mth weter—elreula,mng a,perﬁuree o
y '_'J J. ~

grate-bar being pro-

‘Ih mekmg up a steem—genereter ef a Beries of seé-

are. screwed into the said orifices.

Flg 2, of the accompanying dra,mngs, shows two R
sections' ofa generator united by means of the tubular =~
'-plugs, ‘which, while eﬂ“eetmg a rapid -and. perfeetly o
g | Secure union ‘of the sections, also admit of the passige
of steam and water, as the case may be, through their -
‘boxes; this union of the sections by means of the

-plugs, entirely preventing separation of the sections
.from contraction and expansion, NOw.common to gener- -

| tions or r sides. of the plpe B is a eurved plpe D sueh i

position,
with shallow intervening spaces, and united by tubular :

‘plugs K K, such plugs having: right and left serews - -
cut upon their extremities to screw into the orifices I -
| J, of the annular pipe B; the central portion of the -
'perlphery of such .plugs bemg square or polygonal, to
admit of the application -of a wrench by which- they R

ators, the sections of which are umted by bolts passing .

_13h1 011gh the whole series.

In fig. 3, of the aeeompeuylilg dra.wmgs, I h&ve T6p- i

_- _memtem the combustion of the fusl.

resented a.novel mode of constructing the grate-bar =~

of the furnace of the generator, which is accomplished -~
by forming upon ‘the - upper surface of the lower bound- -
| ary.or branch water-pipe of the annular pipe B, a. serles o
of laterally-projecting points or studs @ a, &e S
‘arranged that when two sections are united, as before D
- explained, the interstices created by such pembs shall . -

- This ermngement of the breneh wetef—plpe 0 eﬂd .

'}severa,l advantages: ﬁrst the Weter conbamed mthm_ -
~sueh’ pipe preserves it and the grate-bar at a compara~
| tivelylow temperature, by this means greatly enh&nemg' |

' _ the durebﬂlty of sueh perts The low tempereture of |




18 1n most cases lost.

- ‘Another advantage ra,sultmfrfrom casmng the gr&te-ﬁ
N ba,r homogeneous with : the: annular pipe B, is that a |
. sectionor auumber of secfions may be tmmpﬂrted with- |
. out the loss and leakage now attendant upon the car-:|
. riage of & campm&twely ]m ge number of mdependent

. gratembarb

0 The Tevel at whlch Water shmﬂd gtand in the QE.I]E‘I-;
~ ator above desm 1bed is ShGWIl a,t a a, in ﬁg 1 of the%

N dmmnﬂ'f:

Tt will be thus seen thads the upper pm tlom Of the: |
- the:
o interstices between the pipes, I, (3, and (H, formmff_ 1163
o aggregate- a large. heat—urcul&tmg area, whwh Whﬂe;
- . ¢bviating the necesswy of ‘a steam-drom: mdependent:
. of the -Tenerator aJls@ allowc; me tca pI caduce a Very dry;
o stmm : : - . o
~ One of the admutages Of the mnstruotmn and:
SRR .;u'lalnfrement of the betore-described generator, is that
SR | sfi'e@e- circulation .18 permitted: _thmugheuu its entire:
1 interior :area, -thus: permitting pressure :of  steam: to
. distodge any ‘sediment which would collect, were the.
.+ union of the different pipes e
.. the curved forin of the lower water-bar 2150 causing
. sediment to. c{}llect afc one: pmnt ﬁom whence 113 is: |
*'-m(,asﬂv removed, | SRR
me o to the. curved euthnee of the pipeb eomposmfr;

. sectlon becomes: a superheating-steam reservoir;

' the SLGUOI} they will yield and accommodate them-
selves to the. inevitable expansion and contraction of
the metal, and render fracture at any point not liable.

It may also be found advantageous under some con-

ditions to increase the depth of this water-pipe, and
to dispose within the enclosure formed by it and the

etfected by uﬂ'ht &nwles,é

b

. the water-pipe and. grate-bar, as explained, also pre- |
.- vents to a.great. extent the formation: of slags and
- clinkers, whichisnow of common occurrence. Theheat- | .
- radiating surface, and consequently the steam-pro-

. ducing capacity of the .generator is greatly increased )
by the adoption of the b anch water-pipe C, as much
 heat from the fire mbove it is utilized, Whmh :-]i presenti

89,786

| a,rched bar D, a series of ordln&ry mdependent wmte—: SRR
bars for supportmg the tuel. | -

- 'With regard also to the meuts of' ca,st sectional

| geuerators, sofar as they relate to safety, steam-gener-:
ating capacity, economy of fuel, &e., 1 have not de-
tailed upon such features, as *i’hey have already been: .
treated in previous patents whose general opez atmns
3 and merits are analogous to my own. . | e
‘Having: thus described :the nad;me apemtmn and

adxr&ntawes of my present invention, SRS
What I claim as novel and nrwmal With myself’
a,nd desire to secure by Letters Patenf; of thle U m‘ced

8 Q‘at&tes is as follows: | . -
L I claim as my 1mpmvement in the L&St sectmnal

‘nmler, the ‘construction of the sections whereby the -

lower arm or branch water-pipe of each :section shall
| form the gra,te-b&r &nd G{}ntam water, %ubstantially as:
before explained. -+

2. Ina stmm-frenemtﬁr cﬂmpesed of cast mulm-:

étubuia,r sections, 1 ‘claim the construction and arrange- i
ment of different pipes: thereof; having. gradual and. -+
fe&sy curves, as hereinbefore set forth and explained.: = -

8. T ¢elaim the construetion  of the: sections: of the:

:stmm-genemtor, whereby the union of'a series of sec-
tions is effected at two points only, the upper ser vmg
as the steam-circulating passage, and the lower one as

sﬂie water-passage, substmtmlly as explained. SR

4. T claim the arrangement, for -effecting the union .

-of two adjacent sections of the steam-generator, c}f RN
tubuiar plugs, having rlgh’o &nd Ieft mrews, subsmn- SESSERREERS
5t1&11y* as before explained. RN -

5. 1 claim the eonstruetwn &nd arr angement 0f bhe .

.fuel—chambtr and : furnace-grate, whereby the water- -+ -
legs of the outer pipe are prolonged, and theseriesof . 1 ¢

pmnts, essentmﬂv as herein shown and deseribed.
JOHN H. MILLS.
Wltnesses:
EpvMuNDp H. HEWINS,
- FreED. CURTIS.
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