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lo all whom it may concern:

Beit known that I, FREDERICK SMALLWOOD
SMITH, & citizen of the United States, residing

at South Bend, in the county of St. Joseph

10

and State of Indlana, have invented new and

useful Improvements in Steam-Generators,
-of which the following is a specification.

My invention relates to improvements in
steam - generators, and more pdrbleularly to
that type wherein is involved the instanta-

neous vaporlza,tlon of the water, whereby the

- latter is im medlately flashed into steam; and

20

the object is to improve and simplify the con-

struction and to render the generator more

certain and efficient in operation than exist-
ing or prior steam- bmlere and more durable |

in use.
- Another purpose is to premde a ﬂ'enera,tor.

the parts of which. may be rea,dlly dismen-
bered to clean or repair the same and which
economizes in space and fuel with an in-

- creased heating area and rapid generation,

25

30

whereby the generating capacity of the gen-
erator ﬂ'erlerally i enha,need and wherein the
use of safety-valves, governors, water- gafres,
and the like is obwahed |

The invention embodies a plur allty of disk

members interposed between a plurality of

spacer members and provided with cham-

:

bers between each disk and the contiguous ]

faces of the spacer members and each disk
having means formed thereon for admitting
the water into one of said chambers in the

~ form of jets or fine sprays, whereby the vol-
ume of water introduced is such as . to bel

35

40

readily and instantaneously eenverted into

‘steam, which is caused to take a cirenitous

paeeewe before escaping from the generator,
and thereby becomes thoroughly heated. A
distinguishing and improved feature of the

~Invention is to assoclate with these cham bers

formed by the disks and spacer members con-

tinuous channels, which .extend the entire

length of the generator and are in communi-
-'ca,mon with each chamber, and, finally, the
- object of the invention is to conetruct com-~

-~ bine, and aggroup the parts in a novel man-

50

ner, whe1 eby theabove objects are carried out.
For a full undersmndmg of the merits and

advantagee of my invention reference is to |

be had to the. following deserlptmn and the
i accompanying drawings, wherein—

. Figuare 1 is a longitudinal vertical section
of the generator embodymg all the features
of my invention. Hig. 2 is an end elevation
of thesame. Fig. 3is aplan view of oneside
of one of the dlsks of which the generator is
constructed. Fig. 4 is a plan of the other
side of the disk shown in Fig. 3. Fig. 5 is a

vertical section on the line 2z« of Fig. 3 look-
ing to the left, as indicated by the aArrow.
Fig. 6 is a vertical section of one of the spac-

ing members or plates, and Fig. 7 is a verti-
ca,l section of one of the end plates and its
standard.

Referrmg to the drawings, wherein similar
leterenee notations mdlea,te corresponding
parts appearing in the several illustrations

i and reference being made thereto, 1 desig-

nates one of the end plates and its standa,rd

the standard having a base 3, which rests |

npon the floor or other suitable support and

from which rises the upright 3, the upper edge
of which is semicircular to prowde a seat fm |

a casing 4, which extends from end to end of
the generator and envelops the same with its
ends in engagement with the inner faces of
the end plates 5, each of which is separated
from the uprlghb portion 3 of the standard to
reduce the degree of radiation to a minimum.

Formed integral with the standard and end
plate is a spacer-disk 6, and through the hub

55
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or center of these three integral membere is

formed a bore 8 and segmenta,l ports 9 and 10,

which are arranged concentric to the bore g
| and the purpose of which will be deseribed

hereinafter. Hollow bosses 11 are spaced
apartat uniform distances around the periph-

~ery of the spacer-disk, standard, and end

plate and connect the three elemente, so that a
substantial connection is provided, and when
rods or bolts are passed through the bosses

and secured at their ends by nuts 12 the cas-

ing 418 securely held between the end plates
and the members constituting the generating-
surfaces are held in intimate contact, as w111
be more fully .described heremafter

burners or other source of heat- supplying
means may be arranged in the bottom of the
caemg bebween the uprights of Lhe standards

"The
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but as they form no part of the présent in-

vention they are not shown in the drawings.

The generator-surfaces consist of a plu-
rality of spacer rings or members 13 and a
plurality of disk members 14, the latter being
interposed between the spacer members, as
shown in Fig. 1 of the drawings.

Each of the spacing-rings consists of two
disks arranged parallel to each other and hav-
ing a centml boss or hub 15, provided with a
central bore 16 and segmental concentrically-
arranged water-inlets 17 and segmental con-
centrically-arranged steam-outlets 18, each
of which alines with the bore 8 and segmental
ports 9 and 10 of the end plates when the
parts are assembled, as shown in FFig. 1. The
space between the disks of the spacer mem-
bers provides a plurality of flues for the prod-
ucts of combustion and the peripheral hollow
bosses 19 serve the dual function of a con-
nection and bearing for the connecting-rods
20 and obstructions for the products of com-
bustion,whereby the latter are caused to take
a circuitous passage around the spacer mem-
bers and insure an increased heating-surface
for the generator.

spacers between the parallel disks, escape to
a flue throuwh the opening 21 in the top of the
casing 4.

Interposed between the outer faces of each
disk of the spacing members is a disk 14.
(Bettershownin Figs. 3, 4,and5.) Each disk
has a peripheral ring 23 with flat faces and a
hub or central boss 24, the opposite faces of
which are likewise flat and in the same ver-
tical plane with the faces of the peripheral
rim, whereby a close 1it is eiffected between
the outer faces of the spacer members when
the parts are assembled. The central boss
24 is provided with a central bore 25, which
is in alinement with the bores 8 and 16 of the

spacer members and end plates and through |

which bores the central tie-rod 26 passes to
secure the parts together. In the boss 24
are concentrically-arranged ports 26 and 27,
the former serving as a water-inlet and ar-
ranged on a different radius with relation to
the bore 25 than the port 27, which serves as
a steam-outlet port, and is for this purpose
preferably made wider than the water-inlet,

and when the disks are assembled between

the spacer members and the tie-rods 26 and
20 secured in place the ports 26 and 27 are
in alinement with the ports 9 and 10 and 17
and 18 of the end plates and spacer member,
respectively, whereby continuous seﬂ*mentdl
passages are formed throughout the lenﬂ‘th of
the generator, as is clear]y shown in Flg 1.
Referring to Fig. 3 of the drawings, it will
be noted that the central boss 24 on one side
of the disk is substantially circular in shape,
except that its periphery near-the upper edge
is broken by the port 26, while the lower por-
tion or annular rib 28 below the port 27 lies
flush with the outer surface of the spacer

The products of combus-
tion, aftercirculating around and through the

il
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member and prevents the steam escaping
from that side of the disk below the steam-
outlet. This side of the disk around the boss
is formed with a spreader 29, the inclination
of which tends to spread the water outwardly
away from the disk and against the contigu-
ous face of one of the disks of the spacer
member.
riphery of the spreader and the face of the
spacer-disk being so narrow as to cause the
water to spray in a fine jet or stream against
the heated contiguous surface of the dlsk the

water is thereby immediately vaporized, -and |

this instantaneous vaporization greatly in-
creases the generating (,a,pa,mtv of the genera-
tor. The waterin passing from the spreader
after being converted into steam is confined

| within the annular channel portion 30 of the

disk, such channel portion being on oppo-

| site faces of the disks and providing cham-

bers for the steam. At the margin of the
channel portions 30 there is formed a plural-
ity of apertures 31, through which the steam
escapes to the onposwe suile of the disk and
into the chamber 30* on the other side and
circulates therearound and into contact with
the heated surface of the spacer-disk on the
opposite side, so that the steamis thoroughly

heated before escaping from the ports 27 and.
| 18.

From the peripheral rim on each side
of the disk are 1nward1y-extended sewmicircu-
lar portions 32, having openings 33, through
which the tie-r ods 20 pass. Referrmg to K'ig.

4, wherein is shown the opposite side of the |

The space between the outer pe-
75

30
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dlsk member, it will be noted that the cen-

tral boss 24 surrounds the borders of the wa-
ter-inlet 26, while the lower edge of the steam-
port 27 18 flash with the chdnnel portion form-
ing the chamber 30%, and its upper edge is
ﬂush with the boss, whereby the steam after
passing through the apertures 31 onto this
side of the disk is caused to circulate around
the boss 24 to escape through the steam-out-
let 27, ag is indicated by the arrows. 'The
outer circle of dotted lines in FKig. 4 repre-
sents the shoulder formed by the outer pe-
riphery of the spreader, and the inner circle
(shown in dotted lines) iudicates the boss 24
on the opposite side of the disk.

At one end of the generator is a plate 33,
which is secured to the end plate 5 by bolts
or screws 34 and has a hole 35 tapped there-
in to receive the end of a water-supply pipe
36, the hole being arranged to communicate
with the port 9 in the end plate. A similar
plate is secured to the other end of the gen-
erator and has a similar hole tapped therein
to receive the end of a steam-pipe 37, the
hole being in communication with the steam-

| port 10 of the end plate, as shown in Fig. 1,

and when the central tie-bolt 26 is passing
through the spacer members and disks and
nuts 38, secured on its ends, the parts are
held in intimate contact with the several

ports in alinement.
It being premised that water is being intro-
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dueed throun'h the plpe 36 and tha.t the oxte-
rior surfeees of the spacer-disks are heated,

~ the water will pass through the continuous

channel formed by the. ports 9, 17, and 26,
and some of the water will pass throuﬂ*h theé
space between the inner face of one of the .

~ disks of thespacer members and the spreader

~and be sprayed in fine jets against the heat- |
~ ed surface of the spacer-disks.

IO

15

20

will pass through the apertures 31 into the

chamber 30* on the opposite side of the disk

and circulate therein, becoming highly heat-
ed and finally escape into the port 18 of
the adjacent spacer member and will then

pass through the continuous channel formed
by the ports 18 and 27 and will finally enter |
~ the pipe 37, where it may be conveyed elther
~ to a super heater or to an engine-cylinder di- |

rect or may be utilized for any purpose.

By this construction and arrangement of

parts I provide an instantaneous steam-gen-

~ erator with an increased. _heatmg-emfaee and

30

one capable of generating a great amount of
steam with the least pos&uble amount of fuel,

and I alsoobviate the use of safety-valves,gov-
ernors, and other expensive parts, the labil-
1ty of explosion being reduced to a minimum,
sinee the steam is net confined within any.
. and the parts may be réadily

single casing
dlsmembered so that the expense and trouble
of cleaning are greatly reduced.

The best possible results are aecompllshed
by successively or intermittently admitting

- the water into the generetor 80 that the sue-

35

cessive Jetsorspraysinjected by thespreaders
29 are permitted to expand or explodedirectly

~ and instantaneously in the generating-cham-
- bers before the injection of the neéxt jet or
spray. Itwillbenotedthatthespreaderbeing

40

annular and extending entirely around the

" hubofeachdisk member causes the water to be

45

- struction by which the water is admitted at

o

equally distributed throughout the chamber

in the disk, the jets bemg directed radially | -

and outwardly against the countiguous disk

portion of the adjacent spacer member, and
thus the entire hefumg surface is utilized a.nd

instantaneous vaporization insured.
While I have shown and deseribed a con-

one end of the generator, it is obvious that
the water may be more even]y distributed
throughout the generator by having it enter
at both ends into the water-channel, or it may

. enter through the hub of any or ell of the

55

spacer members and each entrance commu-
nicate with the port 17. It may alsobefound
advisable to provide the outer walls in the

- 8pace between the disk portions of thespacer

- 65

. members with corrugations or protuberances
60

to increase the heating area. These, with
many other changes in the form, proportions,

and minor details of construenon may be re-
sorted towithout departing from the prineci-

ple of my invention or sacrificing eny ot the
advantages thereof. « |
Hevuw thus described my 1nvent1en whet

The steam -

—euilf ’

oy wii el —
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I claim, ‘and desire to seenre by Letters Pat- '

| ent, is—
1. A steam-generator comprlsmﬂ' a plural-

{ ity of disk members arranged in alinement,
‘separated from each other and having ehem-—
bers separated from but in commumeatmn

with each other. |
2. A eteem-ﬂ'eneretor comprlsmg a plural-

ity of disk members separated from each

other and having chambers separated from
but in communication with each: other.

3. A steam-generator comprising a plural-
ity of spacer membels between: which the
products of combustion circulate, and a plu-
rality of chambered disks inter posed between
said spacer members and in communleatlon
with each other. o -

4, A steam-generator cemprlsmg a plural-
ity of spacer members having parallel disk
portions spaced apart, and chambered disks

1nterposed between the contiguous faces of

the disk portions of the spacer members.

'7C
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30

- 5. A stealn-generator comprising a plural-

1ty of spacer members having parallel disk
portions spaced -apart, the disk- members

‘being connected at their ecentral portion, and
‘a plurality of disks interposed between the
contigunons faces of the disk portions of the

spacer members and having chambers formed
in opposite sides thereof, and means to hold
the spacer members a,nd dleks in mtlmate
contact. | |

- 6. A steam-generator compuemg a plaral-

1ty of spacer members having parallel disk

&

100

portions and a ceuntral integral hub, a plural-

ity of disks interposed bebween the contigu-
ous-faces of the disk portions of the spacer
members and having chambers formed in op-
posite sides thereof, continuous ¢hannels for

the water and Steem extending through the

hubs of the spacer members and eommwmcat—

ing with the chambers in the dlka |
7. A steam-generator comprising a plaral-

ity of spacer members each having disk por-
‘tions spaced apart and a central hub connect-

ing the disk portions, water and steam ports

formed in the hub of each spacer member,
digsksinterposed between the contiguous faces
of the disk portions of the spacer meinbers

thereof in communication with the water and

steam ports of the Spacer members respec-
tively, and means piercing the hub of each

spacer-bar and the center of the disks for
holding the parts in intimate contact.

105

II10O

_ 15
and having chambers formed in opposite sides

120

8. A steam-generator comprising a plaral- -

ity of spacer. lnembers each having parallel

disk portions and a channeled hub, integral - |

bosses spaced apart and eonneoting the disk

members near their peripheries, a plarality

125

of disks interposed between the disks of the .

"

spacer members and having chambers formed -
in opposite sides thereof, ports in the disks
in alinement with the channele of the spacer -

members, whereby continuous channels are
formed in the generator, said channels being

130
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in communication with the chambers in the

disks, tie-bolts passing through the bosses of
the spacer members and through the disks,
and a central tie-bolt piercing the hubs of the
spacer members and centers of the disks, sub-
stantially as specified.

9. In a steam-generator, the combination
with a plurality of spacer members, of a plu-
rality of disks interposed between the con-
ticuous faces of the spacer members, each
disk having chambered portions on opposite

sides thereof, and water and steam ports ex-

tending throngh the disks.

10. In a steam-generator, the combination
with a plurality of spacer members having wa-
ter and steam ports extending therethrough,
of a plurality of disks interposed between the

~contigaous faces of the spacer members and

20
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having chambers formed in opposite sides
thereof, and water and steam ports in the

disks and arranged in alinement with the

ports in the spacer members, whereby con-

tinnous channels extend throughout the gen-

erator. _
11. In a steam-generator, the combination

with aplarality of spacer members having wa-

ter and steam ports extending ther ethrough
of disks interposed between the contiguous
faces of thespacer membersand having cham-
bers formed in opposite sides thereof, and wa-
ter and steam ports extending through the
disks and arranged in alinement with the
ports in the spacer members, and an inclined
spraying-surface formed on one side of the
disk around the ports, whereby the water 1s
admitted to the chamberin fine sprays or jets.

12. In a steam-generator, the combination
with a plurality of spacer members having wa-
ter and steam ports extending therethrough,
of disks interposed between the contiguous
facesof thespacer members and having cham-

bers formed 1n opposite sides thereof, a cen-

tral boss on each side of the disk, a water-in-
let extending through both bosses, a steam-
port extending through the boss on one side
of the disk only and havingits lower edgein
communication with thechamber on the other
side of the disk, and a spraying-surface merg-

“ing from the boss on one side of the disk to

5¢
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admit the water to the chamber in small jets
or sprays, and means to hold the spacer mein-
bers and disks in intimate contact with their
respective ports in alinement.

13. A steam-generator comprising stand-
ards having uprights and end plates integral
therewith butspaced therefrom, a casing seat-

ed upon the uprights and in engagement with

the end plates and surrounding the generator,
and steam-generating means supported by
and confined between the standards.

14. In a steam-generator, the combination
of standards having end plates and spacer-
disksintegral therewith, a plurality of spacer
members, each composed of parallel disk por-
tions and a central hub, 1nten'ral bosses con-

|
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necting the disk portions near the peripheries
thereof, water and steam ports extending
through the hub, a plurality of disks inter-
posed between the disk portions of the spacer
members and having chambers formed in op-
posite sides thereof in communication with
the water and steam ports of the spacer mem-
bers, tie-rods extending through the bossesof
the spacer members, the disks and the end
plates, a central tie-rod extending through
the hubs of the spacer members and the cen-
ters of the disks, and plates secured to the
end plates and having water-inlet and steam-
outlet connections, substantially as specified.
- 15. In a steam-generator, the combination
with a plurality of spacer members having
segmental water and steam ports extending
therethrough, of disksinterposed between the
contiguous faces of the spacer members and
havmn' chambers formed in opposite sides
thereof said chambers being closed by the con-
tiguous faces of the spacer members, bosses
extendmutrom the center on each Slde of the

disk and having segmental water and steam

ports extending therethrough and arranged
in alinement with the ports of the spacer

members, and an inelined gradually-decreas-

ing steam-spraying surface arranged concen-
tric to the ports on one side of the disk, ap-

ertures formed in the disk at the margin of

the chambers, whereby the chambers are in
communication with each other, and means
for holding the parts in intimate contact.

16. A steam-generator comprisinga plural-
ity of chambered disks spaced apart, and
means for admitting the water into the cham-
bers of said disks in successive jets or sprays.

17. Asteam-generator comprising a plural-
ity of chambered disks separated from each
other, and means formed in said disks for
spraying the water radially into the cham-
bers thereof.,

18. Inasteam-generator, aplumhty of gen-
erating chambered disks spaced apart and
each pmvided with an annular spreader
adapted to spray the water radially in fine
jets throughout the chamber.

19. Asteam-generator comprising a plural-

ity of spacer members, a plarality of cham-

bered disks interposed between the said
spacer members, ports in thespacer members,
portsin the disks in alinement with the ports
of the spacer members, a spreader formed on
each disk to inject the water radially into
the chambers of the disks in intermittent
jots or sprays, whereby the successive jets
or Sprays are instantaneously expanded or
flashed 1nfo steam.

20. A steam-generator composed of & plu-
rality of disk members,eachof whichis formed
with a channeled portion to provide-a steam-
generating chamber, and a spreader formed
on the disk for 1n,]ectmg the water into said
chamber.

21. A steam-generator composed of a plu-
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mhty of dlSk members,each disk hamnn'ehan- | name to this specification in the presence of

neled portions on opposite sides thereof to | two subseribing witnesses.
provide steam - generating eha,mbers, and

‘means formed on the disk for injecting wa- . FRED KRICK SMALLWO0D SMI,TH' o
5 ter into one of said chambers in ﬁne jets or | Witnesses: ' ,
sprays. EDWIN PERCY MOORE,
In tebtlmony Wheleof I have sagnad my | J. D. CASEY.
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