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To all whowh z,ﬁ may éonoe*%'

Be it known that I, JosErPH. GIRO‘UX & 01t1--,-
- zen of the United States, residing at New _
York, in the county of New York, State of |
New York, have invented certain new and
useful Improvemeuts in Steam- -Generators, of
which the following is a SpECIﬁP&thH refers
~ence being had therem to the &ccompanymw

drawings.

This mventwn 1elates to a Steam -boiler or
steam-generating a,pparatus, and it has for
- one ob,]ect to produce steam in its most effect=
1ve form for the performance of work to pro-

ducewhatishereinafterter nied ““‘live” steam,

meaning not superheated or so-called “dry”f

steam, but as indicated, steam in its most

| nerfect or gaseous form.

Af urther object of thé invention is to re-

- tain the steam at its normal temperature of

20

30
- will be particularly pointed outin the claims.

Inthe drawings, Figure 1 isa substa,ntmlly-'
- central vertical bectwn of an apparatus em-

- Fig. 2'is a homzon{
Fig. 3
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generation, and consequently at the greatest’

den'ree of elastic force, by smtoundmﬂ* or in-
closmﬂ' the discharge for the steam by & Wa-
’rm—-space which prevents the temperature of

the steam from being raised above that of the
‘This construction also
prevents any condensamon from reductlon of

Sur roundmﬂ' water.

temperature.
Other objectsand advantaﬂ*es of the inven-

tion will hereinafter appear in the following

description, and the novel features uheleof

bodying my invention.
tal section on the line 2 2 of Fig. 1.
is a vertical longitudinal seetlon on a 1&1‘0‘61
scale, of one of the water-tubes, showmﬂ' the
manner of removably connecting them w1th

the fire sheet or sheets of the appamtus, and

Fig. 4 is an inverted plan of the grate.

Like letters of reference indicate like parts
thlouﬂ'hout the seveml ﬁgmes of the dmw-
‘ings. - -
| Upon any suitable ba,se or foundablon A,
which may or may not, as desired, form the"
-walls of the ash-pit A’ there is mounted a

shell B, which may be eylmducal or of any
other configuration.

 ranged the wall C of the heating-chamber,
50 which in this instance.conforms with the {mt-

line of the exterior shell, which is eylindrical, |

—ry

? ber Q.

shown.

Within this shell is ar- |

the outlines of the various elements’ of my

Within the annular wall or fire-sheet C

there is arranged a cylmdrlcal fire-sheet D,
and an annular ecrown-sheet Eis employed for
closing at the top the space betwéen the sheets
C and D, which space constitutes the heating
or combustion chamber F of the generator
‘proper of the apparatus.

Wlbhm the fire-
sheet D is arranged a cylinder G, forming a,

| chamber H, whwh may be termed the *‘steam

chamber or drum ” of the apparatus. A space

D’ is produced between the sheet D and the _
cylinder G, which space constitutes a central

annular water-leﬂ" Now, if desired, a pipe

or pipes D? may De employed t0 prowde a
connecting - passage from the inner to the
foutel wa,ter leg, thus facilitating the circula-

tion of water throughout the above mentioned
water spacesor legs Within the steam cylin-

der or chamber H'there is extended a live-

'50.4s to form an annular ma,tel leﬂ' or cham-
Of course if the outline of the shell
1is other than cylindrieal the outline of the
‘wall or fire-sheet Cwould conform therewith, 13
'50-as to produce a surrounding’ watér-leg.
‘The shell B is provided with a crown or. cap
;sheet B’, which although herein shown as be-
1ng flat may be dome-shaped or-conical or -
of any other superﬁclal outline desired, and 6a
invention may be varied to suit the-differ-
ent circumstances under which the invention

is used so long as the relative relation of
_-_the various . heatlnﬂ' ‘and steam -containing
;compdrtments emsts substa,ntlally as herem
S0, also, there may be added to the
-.,Sbructule hereln illustrated any usual form
_of stays, bracings, or stay- bolts, as desir ed. -

7o
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steam pipe, terminating at about the central

-portion of said chamber and of the fire-cham-
ber of the appamtus
‘be maintained in a central position by the
use of any stitable connectlons, including a.
‘| stuffing-box I' and a spider or spiders I*3
‘While the .pipe I may be alone employed,
still, if deésired, andther similar live-steam
iplpe J, connected in a similar manner, but

The steam-pipe I'may

passing out under the generator, may be em-

ployed either alone or in con;junctmn with
the pipe I, as desired. In the one case live
steam will be taken out of the generator at

90
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the top and in the other case out atb the bot-




"~ ratus.

tom but in. elthel case it W111 be taken frmn

- the eentral portwn of the fire-chamber, and
~ herein is an important feature of my inven- |
~ tion, because the steam is at the same tem-
-5 perature as the water which surrounds it at

~ the pmnt of its entrance into the discharge-

II ~ pipe.

~ centage of its elasticity is destroyed. Ne1theri"
o is it wet whereby the same ob,]ectwn toa cer-
10 tain extent exists; but the steam is in its most
. perfect or gaseous form,whereby it is enabled 1

- to perform its greatest amount of work. A

. ~ further advantage secured by taklno' the
~ steam from this point consists in the obVIa-'_-“
s tion of hammering resulting frem condensa-

~ tion in the supplv-plpe and in the cylinders
~of the engine.

. ‘prevents the. outgoing steam from lifting or
- carrying the water from the generator into
' the supply-pipe -and cylinder of the motor.
35 In other words, srphenlng the water from the |
 Doiler is prevented by this circuitous route.
. While steam will not condense in the cham- |
- ber H, still after shutting down and cooling |
. off the steam within the cyhnder at that tlme'
40 will condense, and therefore I provide a pet- |
- coek H' for drawmg off such water of conden-—'
. satlon o L
~ As thus far descrlbed an apparatns is pro-
T Vldedwhlchwﬂldelwerhvesteammalnest wewIprowde,ln """ a'd'diti'dﬁ """ tothe """" 0 rdlnary """ 110 C
-- .advantageous condition for use; but if it 'be |
.desired to increase the heatin ﬂ'-surface of the | ¢
- apparatus a series of. Water-tubes K may be
~ _employed, and -these may be of any desired
~ form and arrangement; but I pxefel touse a

form of tube 1lluetrated clearly in Fig. 3.

~ These tubes are screw-threaded into eockets.
K/, riveted or otherwise secured to the outer
| smfaee of the fire-sheet C, and these sockets

- have annular flanges K?, fornnng a seat for:
the packing K8, of an y deswed material which

_ Each of
- the tubes has an annular thlekened wall K¢

.. at its connecting end which is exteriorly

- screw-threaded to fit the threaded socket K'.
60 A portion of this thickened wall projects into
 the fire-space, forming a wrench-hold K5,

” will render the joint waterproof..

. which: facrhtates the remeval and. 1ntrodnc-
- tion of the tube.

It 18 not superheated whereby a per-.|

It will be noted that as the
- steam forms i in the upper part of the appa-
- ratus it gains access to the central Steam-

o chamber through the apertures G', formed in
. the wall G thel eof, and that any rnmsture in |
. . the steam as it entere the chamber H will |

.combustion possible.

'.thls art..

These tubes may be straight

¢ylinders; butI prefertotaper them,asshown, | may be simultaneously employed. To pro-

., - whereby the lesser body of water at and near |

in the tubes.

- "The lower pel ‘tion of the ﬁre chamber is
| j'-hned with fire-brick L and is provided with

a clinker-door L3, arranged below the stoke-

| hole B¥<, Within Lhe lower portion of the fire-
chamberis the grate M. This grate is annu~
-lar and has an opening M for the passage

therethrough of the central annular water-leg,

-steam- chamber and supply-pipes hereinbe-

fore described. The central portion of the

| grate is conical, as shown at M2, and at the o
base of the same merges into the horizontal * -
portion M3, which is provided at its under
| surfaee with ‘a series-of cogs or teeth M*and
a plane surface M?, (see B I‘w 4,) which serves,

‘in econnection with rollers ME’ tomovably sup-
port the grate, while a- pinion M7 and a crank

or other power-conveying device serve to ro-

tate the grate. = DBy this means it will be seen

that fuel may be deposn;ed upon any parb of

. ' the grate through a single stoke-hole or feed-
be gradually drlven therefrom as the steam |

- passes down toor below the eentral portion.
25 The expulsion of the moisture from the steam |
- is insured by the fact that it is constantly ad-
- ‘vancing toward the hottest part of the appa- |
Acraln ‘this circuitous route of the

- steam frorn the upper portion B? the ordi- |-
30 nary steam-dome of a boiler, down the cen- |
tral chamber G and up the pipe Ineeessarllyr |

opening and that any portmn of the grate

may be brought epnos1te the clinker door or

doors for the 1emeva1 of clinkers therefrom.

(represented at N.)

While it is. apparent thab the deor in the
,ash -pit A’ may serve as a means of furnish-

fed and thls sel res to malntaln a cucnlatlon -

:7.0 B
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| The fuel may be fed by hand-or by the use
‘of any well-known form ef meehanlcal stoker, -

95

ing draft for the consumption of fuel upon .

nected with the generator..

‘the grate, it is not the purpose of my inven-
“tion to utilize such draft alone to produce the
.:pelfect combustion which my invention has

I00

in view. To the extent {0 which I utilize the
‘draft from below the grate it may and will
‘be produced by any eu1tab1e connection to
any desired uptake dlreetly or. lndlrectly LOIl-_*' !
R 105
~As herelnbefore stated, one of the 1mp0r—- )
.tant features of my invention is the provi- -
|- sion of means for produclng the most perl“eet |
“With - this object in

under draft dev_lces, what I denominate an

1nﬂam mator

and these devices consist in -
‘means for dlrectlnﬂ' upon the surface of the
| fuel and, if deswed into the body of gases
| emanatlng therefrom a substance which will
‘supply oxygen to the fuel and to the gases
Whereby a more perfect combustion is 1)10-' o
duced. ' The substance or material supplied
by the 1nﬂammator may be- exhaust-steam,
‘air, or any of the hydrocarbons employedin
In this instance my inflammator

115

I20

consists of a supply- pipe O, having branches -

O’, with or without valves ()2 which branches
‘extend from the supply-plpe through thewa-
.| ter-leg, so as to conduct the materlal fur- 125
| nishing oxygen upon the fuel on the grate or -
‘into the combustion-chamber of the appara—)ﬁ
‘tus, and these branches are arranged and lo-

cated so.that if desired one or more of them

130

‘tect the grate from injury by excessive heat,
the closed end K6 becomes more 1ead11y heat— 1 I prevlde an atomlzer P havm g a controlhnﬂ'---:_ -

i
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valve P/, through which water or other cool-

- ing aﬂ‘ent may be conducted and delivered

at the under side of the grate elthEI in the

- form of a spray or solid stream as desired.

It will be noted that more than one atomizer

may be employed and also that by rotating
the grate a single atomizer may be sufﬁclent |

as all parts of the grate can be brought to a

' - point to be acted upon thereby.

10

20
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~ valve Q7 is connected with the bottom of the

ring to the drawings, Q represents

In my invention as thus far desembed any

suitable method and means of supplying water

tothe generator proper may be employed but

as the produetmn of live steam is greatly fa-
cilitated by the use of clean water at such a.

temperature as will not depress the tempera-
ture of the water within the generator I have

devised another feature, which may be termed
a ‘““tender” or a bmler ”? additional to and

formmﬂ' a partof the ﬂ'enera,tor heretofore de-
scrlbed_ This tender_ is not only adapted to

conform to the conditions above designated,

but is also adapted and arranged to utilize

the products of combustion as they passfrom

the generator proper to the uptake. Refer-
der, and Q represents the uptake. The ten-
der comprises in its make-up a water-space
Q*, a steam- -space Q°, and a mud-drum Q* at

its lower portion, the bottom wall Q° having

openings Q° for the passage of sediment mto
the mud-drum. The usual draw-off cock or

mud-drum. R, R/, and R® represent gage-

~ cocks which are provlded upon the tender as

35

- ter-glass R* may also be provided upon either

40

5¢

55

well ‘as upon the generator to answer their
well-known purposes and functions. A wa-

or both portions of the apparatus forits well-
known purposes. The capacity for water of
the tender may be at least about one-third
more than the capacity of the generator,
wherebya surplusis always maintained over
the requirements of the generator proper.
Through the tender there passes a fire-cham-
ber S, Wthh may or may not; as desired, be
prowded with water-tubes K, and at the dIS-

charge end of the fi re-chambel thereisa valve- |

opening S', which is-adapted to be closed,

opened, or partially opened by means of the |

which may be operated either by
system of levers A

damper S°,
hand or any suitable s

“heating-chamber T is arranged at the end of
the tender and fire- chamber S, so that the
- products of combustion passing therethmua‘h:
to the uptake Q' are utilized in heating water

within the tender. A 1]13,1111016 or other Suit-

‘ably-closed aperture T' is provided at the bot-

- tom of the heating-chamber for the removal

6o

- der

of ashes and emders "The tenderis atta,ched
to and connected mth the generator in the

following manner, althmwh any desired well--
known means of conneetwn may beemployed:
A bracket U may be employed to support the
tenderandapipe U’ is employed togive direct
connection between the steam-space B? of the
‘generator with the steam-space Q® of the ten-
‘The ﬁle chamber termmates in ﬂzm ges |

't!h@l t@n" |

| sheets of a

whioh ma,y be _bdlt.é'd_ 01‘ riveted or otherwise

connected with similar flanges projecting
from the generator, as shown at U%. As a

precautlon against injury by heat to the fire-
sheets of the ﬂ'enera,tor fire-brick, fire-clay, or
any other suita,ble heab-resisting material is
applied as shown at V, the entrance of the

fire-chamber S, and at V', the exit thereof.

W represents the water-supply tube, which

‘extends from the tender at a point W' below
its erown-sheet to the water-leg C’ of the gen-

erator. There may be one or more of thebe
water-supply pipes. Now it willbeseen that
by the connection U’ the pressure of steam

~upon the body of water in the tender and in

3

& 70

5
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the generatoris equalized, and it will also be

seen that the water from the tender is con-

veyed to the hottest part of the water within

the generator, so that no chilling effects fol- -

low. The valves W' serve to control the
water- feed, while a pipe X and valve X' serve
to supply water to the tender or Water suPply
heater.

invention are as follows. A quantity of coal,

B ele
The manner of useand the operatwn of my -

which, it will be found, will be much less tha,n*

-ordmarlly kept upon the grate, will be as-
| sumed to be ignited by the usual or natural
draft from below the grate, which coal under

ordinary circumstances would burn from be-

low—that is, from the grate upward.. Now
by supplying oxygen throu'ﬂh the inflamma-
‘tor upon the surface of the coal ignition takes
place, and by extending said supplyof oxygen

95

I0¢QC

to and within the combustion-chamber Fthe

oases evolved from the coal are rendered com-

busuble sothatthe coal and its gasesare both
burned: and the greatest number of heat units
‘possible under the circumstances is evolved:

105

from the fuel. The heat thus produced takes -

effect through the extended heating-surface

of the annular fire-chamber and heats the
water within the water-legs and body of
the water-chamber to the steam-producing-
temperature, which steam in its passage to
the supply-pipe I travels down the steam-.
chamber H to, or about to, the hottest point
in the ﬂ'enelator where it is deprived of any
1u01sture it contained when in the steam-
chamber B* of the apparatus, and in this
dried, though not superheated, condition it
passes to the motor possessingitsgreatest-de- -
gree of elasticity and effective workmﬂ* force.:

The tender or feed-water heater now re-.
ceives the products of combustion in its heat-
ing-chamber, and all of thefoaming and prim-
ing will take place in the steam- ehamber Q3
of the tender instead of in the steam-cham-:

- T’his of itself is an.
Further--

ber B* of the generator.
important featu reof my invention.

IIC
I15
120
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more, as the cold water supplied to the appa- |

ratus is first brought to the tender it eannot -
lower the temperatme of the water within-
the generator proper, and all of the separable

130

Vegetable and chemical ingredients which or--
dinarily act to obstruct and scale the_fire--

- steam-gener atmn' apparatus are
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~ in a cold state.

first sepa,ra,ted and preelpltated in the tender '

36 that such water becomes not only heated

to practically the same temperature as the
“water within the generator proper, but it is
also cleansed, whereby when it passesfromthe |
tenderinto the generator less heat is required
to maintain the steam-making function of
the generator tha,n where the Water isinjected

Now itis perfeetly apparent
to- any one skllled in the  construction of

steam- ﬂ'enera,tmn' apparatuses that the water-

;supply heating compartment which I have ."5fstea111 dehvery means pro;eeted therein to a

| point where the steam delivered is of sub-
‘stantially the same temperature as the water -
‘'within the generator,and a water-space sur-
‘rounding sald dehvery means substantmllv |
a8’ Speelﬁed

denominated a ‘‘tender,” may be arranged in

various relative pomtmns as rega,rds the gen- -

erator proper, so as to receive the products

of combustion as they pass to the uptake, and
such an arrangement of the principal ele-
ments of the apparatus may be adopted |
‘which shall adapt it for use in eonneetlon,-
‘with either stationary or locomotive engines. | combustion-chamber and surrounded by an

In fact, in the latter class of engines the pre- '-f:mterposed water—spaee, substantlellyas speel-
ferred dlmensmns of the water-heatmtr com- | S

partment as to its relative eapeelty can read- |
ily be secured without material variance from

established forms, so that my invention ‘is

~ fully adapted for use in said forms of steam-
- generating apparatus. _
"~ proper control of the demper S? it will readﬂy{ ;’.by superheatmn‘ of the etea,m 18 prevented

‘be seen that the approach to perfect combus-- ;_-substant1ally as specified.
tion and complete exhaustion of the heating |
B 'power of fuel ecan be mamtamed The idea |
18 to extract all or as manyas: posszlble of the
“heat units of a comparetwely small quantity
“of coal rather than to consume a great.quan-

tity of coal and allowing a large percentacre

In use and by a

- of its heat units to escape in an unconsumed | -
or unutilized condition.

o " of coal upon the grate ignited below, within,

and with the gases evolved therefrom Sup-

“and with the da,mper at the uptake closed or

a3

- nearly closed it is manifest that the largest |
possible percentage of the heat units of the
fuel will be utilized. Not only will said units

" be utilized in the combustmn chamber, but

~ the remnant thereof will be retained. to per-
form the additional duty of heating ‘and |
 cleansing the water-supply before they can |
-posmbly escape to the u ptake.
~~  IT'have not particularized in deteﬂ the or-
- f'__dmary features of steam-boiler construction |
. "norattempted to show the most advantageous
- form and outline of the various elements of
such an: apparatus, as these are well known
. to persons skilled in the art, and I do not |-
- therefore limit my mventlon in these par- |
-+ . ticulars to the exact f01m and detall 1llus-_
D trated and described. S
- 6o

- What I claim is— = o
1. Asteam-generating epparatus hawnglte

| }_hve steam d1seha,rge at a central portion of
its combustion-chamber ,and a water-space in-
'-”'closmfrsa,ld steam dlscharﬂ'e substantlally as |

-epeclﬁed

2.7A eteem freneratmcr apperatus ha.vmﬂ' a.

With a few inches |

' tral pm tion of its combustwn-chamber a wa’
ter - - 8pace surrounding said stea,m—ehamber

and ‘means for delwermn' etea,m therefrom,

: substentlally as epee:tﬁed

79

3. Asteam-generating apparatus h&v1n o 1ts .

-__steam-dehver ng means terminating at sub- '

stantially the hotteet portion of its combus-

‘tion-chamber and a water-space interposed
‘between said steam-delivery and combuetlon
-_ehember ; substantially as specified. -

75

M

4. Asteam-generating apparatus havmcr its -

5 A eteam frenemtmﬂ appe,ratus havmﬂ' a

; :__central steam- ehamber extendmv through its

fied. -
6. In a Stea,m freneratmn' appemtus mneans

for delivering the steam therefrom and a wa- |
ter-space for preventing the acquisition by
the steam of a temperature above that of the

| water from which the steam was made, where-

7. Inasteam-generating appamtus a stea m-

| ;.cham ber havmo' an extenswn projecting into
4 the combustlon—eha.mber and a circular wa-
terslegarranged within the combustion-cham-
‘berand surroundmﬂ' said extenswn substa,n-;
-tlally as specified. =

8. Ina eteam-weneratmfreppa.ratus,a steam-
‘chamber, a surrounding water-]eg arranged
. 1 within the combustion- chember and a steam-.
- and at the upper surfa,ee of the body of coal
. 407
~ plied from an exterior source with oxygen, |

{ supplying pipe projectinginto the sald steam-
{ chamber; substantially as specified. - |

9. A steam generating. apparatus eemprle-'
_--mﬂ'an outershell acentral cylindrical steam-
chamber surrounded bya water-chamber, an-
nular inner and outer fire- sheets, an. annuler |
crown-sheet connecting the same, and pipes
| connecting the mtermedlete spaces between
-_ '_-.the outer shell and ﬁre~sheets substantmlly_

as specified. -

10. In'a stea,m-ﬂ'enelator a centra,l etea,m‘ o
drum or chamber- dependlnﬂ' into the area of.
the combustion-chamber and having open-
ings communicating with the steam-ehamber |
of the apparatus, and a water-compartment
surrounding said ﬁteam-chamber, substan-;
.tlally as epemﬁed e

30
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11, In a steam- ﬂ'@ﬂ&latlnﬂ' apperatus com-f -

prising a eteam-ehamber surrounded by a
water-chamber and in combination with the
| wallof its combustion-chamber,an mterlerly-f

- | screw -threaded and flanged soeket in the
‘wall of said combustion- chember a water-
tube provided with an- exteuorly-threaded-_.
thickened wall tapered lengthwise and elosed-_

at its end; substantially as specified.

12. Tn a steam- -generating a.ppa.ratus com- o
prlemﬂ'a.combustlon chamber, a steam-cham-

125

130

» _;eteam-ehamber IOG‘tted ata substentlally cen-— | be1 proJ eeted mto the area of the combustmn-
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~ chamber and having apertures communicat- |
1ng with the steam-chamber proper, a steam-

supply pipe projected into the central steam-
- chamber and terminating at about the cen- |

5 tral portion of the combustlon -chamber, a
- water-heating compartment connected W1t.h.
the steam-chamber proper of thegeneratorat |

& point above its water-line and connected

from a point below 1tS Water-lme mth the wa-~ |

ot

ter-spaee of the wenerator* substanthy as 10

specified.
In testimony whereof I affix my swnatme
1n presence of two witnesses., = -

JOSEPH GIROUX

Wltnesses | o
~ ALFRED T. GAGE, o
- APPLETON P. CLARK.




	Drawings
	Front Page
	Specification
	Claims

