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Zo all whom it may concerw:
Be it known that I, Toyas £ MORRIN, a

citizen of the United States, and a resident of

Jersey City, Hudson county,

invented certain Improvem
erators,
tion.

My invention relates to that class of steam-

New Jersey, Lave
_ ents in Steam-QJen-
of which the following is a speecifica-

generators wherein the steam is generated in

10 tubes which
ber or shel]
the fire-bed,
pass upward among the

The object of my invention is to provide a
steam-generator of the classabove named with
ar ecxtended heating-surface and free and
¢bundant circulation in
and to provide perfectly dry and superheated
My construction also enables me to

obtain a very large extent of heating-surface

broject from the generator cham-

L5

20

in a generator of compact form, thereby adapt-

ing the generator to Steam-yachts and other
vessels having limited boiler-room.
My invention will be fully described here-
25 inafter, and its novel features carefully defined
in the claims.

In the drawings, which serve to illustrate
my invention, Figure 1 is a sectional side ele-
vation of my improved generator, the plane of
the section taken sgbstantially on line 1 1 in
Fig. 2. Fig. 2 is a sectional  front elevation,
the left half being substantially in front eleva-

30

tion and the right half being mainlyin seetion

online 22in Fig. 1. Fig. 31s asectional plan,
the plane of the sectipn being indicated by line
3 3 in Figs.-1 and 2, Figs. 4 and 5 illustrate
amodified form of the headerfor thegenerating-
tubes. Fig.4 is a sectional yiew of the header
and tubes on line 44 in Fig. 5, and Fig. 5 is a
front view of the header with the cap removed.
Fig. 6 is a sectional elevation of the back part
of the generator only, (similar to Fig. 1,) whih
illustrates some minor variations of construe-
tion. i |

Referring first to Figs. 1, 2, and 3, A repre-
sents the front plates of the generator, and A’
A’ the side plates of the same. These plates,
together with the geunerator-chamber, desig-

4o
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nated as a whole by B, inclosethe rectangular.
5@ combustion - chamber, fire-box, and ash-box.-|

- This shell is surmounted by a chimney or up-
take, C.

into the combustion-chamber over
and the flames and heated gases.
sald generating-tubes.

the generating-tubes

e —

D is the furnace-door; E, the ash-box; F,
the ash-box door; G, the grate-bars, and H
the refractoryliniug of the fire-box at the front 55
and sides of the same. '

I will now describe the generator:chamber
B, which forms the back wall of the fire- box
and combustion - chamber opposite to the
charging-doors. 'This chamber is in the form 6o
of an oblong rectangle, as seen in plan, Fig. 3,
and 18 made of boiler-plate and stayed in the
usual manner,so as to stand the internal press-
ure. I prefer to make the top and bottom
plates, ¢ and b, of the semicirecular or convex
formseen in Fig. 1. This generator-chamber
18 divided by a transversely-arranged vertical
partition, e, into two chambers, B and B’ the
former of which T call the ‘‘water-chamber,?’’
and the latterthe ‘‘steam-chamber,’” although 70
both will contain water. The water-chamber
B’ is provided with a feed-water inlet, d, and
both chambers may be previded with sedi-
ment-blow-off pipes and suitable hand-holes
for access in cleaning ouv. |

I will now deseribe the construction and ar-
rangement of the generating-tubes and the
means whereby the propercirculation is main-
tained therein.

I I are straight generating-tubes, which ex-
tend entirely through the combustion and gen-
erator chambers from front to rear, the front
ends being supported in the front plate, A,
and the rear ends being expanded in and sup-
ported by the front and back plates of the gen-
erator-chamber B, These tubes are provided

65

80

‘with suitable screw caps or headers, ¢ e, where-

by they may be inspected internally and
cleaned out.- At the front the projecting ends
of the tubes are protected by a housing, 7, pro-

_ 9o
vided with large doors g, whereby they may

be inspected conveniently,and yet be protected

]

|

agalnst currents of cold air. 'Where the tubes
I cross-the steam-chamber B? they are pro-
vided with apertures or slots k for the escape
of steam therefrom into the chamber, and
where they cross the- water-chamber B’ they
are provided with similar apertures or slots,
', for the admission of water thereto.

In each generating -tube I is arranged a
smaller tube, ¢, on which is fitted a sleeve, 7,

95

I1QQ

(see Fig. 4,) which fits snugly in the tube I be-
| tween slots 2 and 7/, at the point where tube I

passes through partitions ¢. The tube ¢ doer
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not extend ba.ck bc ond slot R, and it does not
‘extend forward qmte to-the end of tube I. At
- its-forward end I usually support the inner
~ tube, 4, on a stud or ‘‘chaplet,”’. so as to keep
5 it substa.ntlall in the axis of tupe T; but this
is not absolubely essential. ‘This. cxtrelmby

of -tube ¢ might be ‘allowed torest on thc bot-

tom of tube I at this point.

. Thelinexindicates about the pmpcscd water-
1o level inthe generator-chamber B—thatis, the |
water should cover the upper series or tier of |

tubes, I-—when the said tubes will stand nor-
mally full of water. The products of combus-

- tion, heated. gases, and flames pass upward
15 among ‘the generating-tubes, and the water

~ therein js set in motion and steam generated.

The colder water enters the tube I at slots or

apertures % -from chamber B’ and passes

20 flows from the front end of tube¢into the tube

I, and passes back-along the annular space in

tube I ,(exterior to tube?,) and escapes at slots
or apcrbures I into chamber B%.  In its rear-
ward flow it is exposed in the form of an an-

25 nular film or sheet to the intense heat, and is
" in part converted into steam, which rises in

the ‘“steam-chamber’’ B’ carrymg with it con-
siderable watery vapor. As itrisesabove the
~_ water-level it encounters a deflecting-plate, £,
30
~ chamber B, extends across the same from side
to side, and back through an aperture, J, here
formed in partition e.
~ free edge of plate k& the steam discharges its
35 load of watery vapor into chamber B/, and:
then rises and enters the supcrhcatcr, whlch I
will now deseribe. '-
At the up

| '40 more tiers—extending

. chamber, and in each tube J is arranged a
- 5o smaller tube, n, which extends forward therein
nearly to the front end of same,

g5 into the steam dome or reéceiver K. _Thus the

- satura.ted steam from thé Steam-spacein cham-

‘ber Bis compelled to. AoW out through the an-

nular space in the tube J, across the combus- |

- tlon-chamber toward the frcnt and then back

| - 60. through the inner tube, .2, to thc steam-dome.

- During its passage thrcngh tubes J and n it
18 thoroughlv dried and to some extent su-
~ perheated. ' As the aperture in the partition

c practlcally throws the two chambers B’ and.
65 B’ into one above. the water-level, the exten-

- sion of the tubes J across the chamber B and
- theextension of the partition cup to the crown-

| tion' and ‘operation. |
‘stopped at the inner plate of chamber B and e
“expanded therein; but- when allowed to extend =
through, as. shown, they serve as stays to the
chamber B and afford better access for ¢lean-
T prefer, also, to extend =~
the partition ¢ Up to thc €erown -shect as 75

-thrOUgh the inner tube, ¢, toward the front, |

which is secured to the fromnt- plate of t.he-

In passing around the

per parb ot the generabor are ar-
mnged the superheating-tubes J J—one or
like the tubes I from
~ front to rear and supported in the front plate,
- A, and the plates of the generator-chamber }
B, They may have removable caps ¢ at one
- end only, as seen in Fig. 1, or at both ends. as'|
45 in the case of tubes I.
- REaeh tube J is open to thc chambcr B |
| -through the medium of slots or apertures m m
in the tubes, where they pass through said

_ At their rear | ture..
ends the ends of tubec n are’ ‘bent or turned
upward, pass out through the aperture m, and’

up through the crown-sheet o of chamber B

‘trated in Figs. .
I represents the gcncratmg tube, and 4 'the =
inner tube,before described.. P representsthe

ﬂhcet 0 ure mamly fcr ccnvemence of constmc
“The pipes J might bc

ing from-the back.

showi.
- In order no mrt.her ﬂu‘perheat the. stea.m |

prefer to arrange the steam- -supply pipe, a8
‘shown. |
“and is then carried down into the combustlon- 8¢
~chamber, where it connects with orformseoils

This pipe L taps the steam-dome K,

I/ in the ccmbustwn-chambcr below the tubes

J, passing oub at theé termination of said coil :

‘through the wall or shell of the combastion- =
chamber, as clearly shown in Figs. 2 and 3. 8
In order to further utilize the heat of the fur-

nace and provide for the thorotgh circulation '-

of the waterin the generator, I provide head- o

“ers M, arranged in the ash-box E, one near

each mdc wall thereof and cxtcndlng from 9:)

front to rear, and I also nrowde two' similar -
headers, M, arranged at the sides of the com-
“bustion- chambcr and above the Wa.ter-lmc x

of the generator These headers are in: the

‘nature of pipes or tubes and connect at their. 95
| back or inner ends with the chamber B, the
lower pair tapping said chamber below the fire-
bed, asshown. '
the upper and lower headerson each side—are
connected by numerous vertically-arranged reo
tabes N N, which; of course, stand full of wa- -
~ter ncrma.ll o
‘The tier or seh of vertical tubes N maybear-.
ranged very close together, and they serveto -+
‘bustion-chamber from the intense heat, which = -~
‘will be in the main abscrbcd by thc water m;; RN
‘the tubes. - A

The front plate cf cha.mbcr B’ bctwccmthcﬁ Do
lower tier of the tubes Iand the gratc G, is ex- K
posed directly to the heat of the furnace and -
| in order that the heat may be transmitted back~

to the waterin the generator-chamber B, I pre- =~ . =
fer to provide the stays  of this portmu of said = .
‘chamber with projecting studs +/, which pro-

These headers—that is tosay,

and serve as creneratmtr l;ubes

protect.the lining or side plates of the com-

be prowded with the usual blow-off, as’ before

‘Where the tubes I are made of sufﬁclcntlyj'

.f:'I [D

ject out into the furnace, as shown in Fig. 1, =
“where they will be hca.ted to a high tempera-
Thelower part of chamber B, belowthe -
grate, serves a8 a sediment- chamber and may =
120
stated. The two tiers of tubes J are merely
duplicates, -and only as many of said tubes.
need be employed as will be required to earry -
off the steam as fast as it is generated..
125
‘thick metal to bear a screw- -thread, the head-
ers or caps e (seenin Figs. 1and 3) will serve, -

but in case quite thin metal is employed I. =

prefer to use a header similar to that illus-

header, thh is of the charact,er of a shallow

5 and 6, which I will describe X3

130

trlangular box with three ftpent.urm to receive s
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‘holes, and they will be
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the ends of the three tubes I I, and in which
they are secured by expanding them. The re-
eess in the box-like header is divided by par-
titions s s and a serew, £, which passes through

the cap I, receives a securing-nut, , on its

outer end, which serves

to clamp the cover
down firmly.

tubes I, but to sep

arate them and prevent the
water from

passing from one to the other at

the header.

Instead of constructing the header to em-
brace three tubes, it may as well be made to
eémbrace two or four. |

In order that a jet-of steam may be conven-

lently employed for cleaning soot and other
substances which collect thereon from the ex-
terior surfaces of tubes I, I provide holes v v
in the front plate or fire-front A of the gen-

erator for the insertion of a nozzle or jet-tube,

There may be any desired number of these
| provided with plugsor
Stoppers when not in use. |

I will now deseribe the construction illus-
trated in Fig. 6, merely indicating the points
which differ from the construction already de-
seribed.

In lieu of the stays » with projecting heads
;a8 seen in Fig. 1, employ large tubular
Stays 2%,which are expanded.in the plates and
In the partition ¢. These project through the
back plate and are stopped by plugs 7°. These
plugs are provided each with a groove along
1ts- side to admit a little air to the furnace.

The partition ¢ only extends up about to the

water-line, and the deflector % extends entirely

across the chamber and has an aperture in- it

for the passage of steam. There are horizon-
tal partitions v’ v’ across the chamber between
the several tiers of drying-tubes J, and these
latter are provided with plugs w w, in which
the inner tubes, n, find bearings or sockets.
Erom the bore in each plug w there is a lat-

eral passage, ', .at the upper side, and a short

tabe, #, is here cornected with the bore in the
plug and extends.out through theshell of tube
J and up into the chamber above, the npper
one opening inte domg K. -This construction
compels the steam o flow through-each tier
of tubes in sucecession before it reaches the

~dome K. |

55

G5

~—

Having thus described my invention, I
claim—

1. In a steam - generator, the generator-
chamber constructed with plane front and
back plates and with a tight partition, ¢, ex-
tending up to the water-line with communi-
cation above between the two parts of. said
chamber, and the compound generating-tubes

‘pmounted in the plates and partition of said
chamber and extending across the combus-
tion-chamber over the fire-bed, substantially

as set torth.
2. In a steam-generator, the combination,
with the {ront plate and side plates of the com-

bustion-chamber, of the generator-chamber B,

With this construction the
header not only servesto close the ends of the

{ forth.

forming one wall of said ‘chamber, and the

compound generating-tubes mounted at their
one ends in the generator-chamber and at
their other ends in the opposite plate of the
combustion - chamber, said generating - tubes
having saitable apertures within the genera-
tor-chamber for the ingress and egress of wa-
ter, substantially as set forth. ,

3. Inasteam generator,the combination ofa
generator-chamber, B, of substantially the form
shown, and provided with a partition, ¢, of the
generating-tubes mounted therein and éom-
prising each an exterior tube, I,with openings
hand k', arranged on opposite sides of said par-
tiion in the chamber B,and the inner tube,
mounted in tube I, substantially as set forth,
whereby a proper cireulation is effected in said
tubes.

4. In a steam-generator, the combination,
with the generator-chamber, forming one wall
of ‘the combustion-chamber and fire-box, and
the plates A A’ A’, forming the other sides of
the same,of the header M,arranged below the
grate and connected at its one end with the
generator-chamber, thé header MM', arranged
above the water-levelin the combustion-cham-
ber and also connected with the generator-

chamber, and the tubes N N, conneecting said

headers, said tubes and headers being ar-
ranged near the wall of the combustion cham-
ber, substantially asset forth.

0. In a steam-generator, the combination,
with the generator-chamber B, having a par-
tition, ¢, which divides said chamber below
the water-line into chambers B’ and B and
having also a. deflecting-plate, %, over cham-

ber B? of the compound generating - tubes

mounted in said generating-chamber,substan-
tially as set forth, o

6. In a steam-generator, the combination,
with the generator-chamber B and the gen-
erating-tnbes mounted therein, of the com-

| pound superheating or drying tubes mounted

in said generator-chamber above said generat-
Ing-tubes, said superbeating-tubes compris-
Ing each an exterior tube, J, open to the
chamber B and extending across ‘the com-
bustion-chamber, and an inner tube, n, open-
ing into the steam-dome, substantially as set
forth. | |

7. The generator chamber B, provided with
a partition, ¢, and with tubular stays 7%, ex-

tending across said generator and opening

into the fire-box at their inner ends, said stays
being each provided at its outer end with a
grooved plug or stopper, »*, substantially as

| sef; forth.

8. The combination, with the generator-
chamber, of the partitions 2" v, across the
same below the steam-dome K,forming cham-
bers, the drying-tubes J, arranged in tiers
and secured in the walls of said generator-
¢ .amber, said tubes J provided with aper-
tures m m, the chambered stoppers w, and the
tubes n and

—— - *"_.. e e e e

#, arranged substantially as set:
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9. The header P for the generatlng -tubes, | In mt.nese whereof 1 have hereunte elgned o
‘tonstructed in the form of a shallow box, pro- | my name in the presence of two eubserlbmfr; .
vided with holes to receive two or more of | witnesses. |
said tubes,with partitions s s, separating each | - - THOMAS F. MORRIN. ;

5 of said tubes from the othere and with a cap | Wltnesses' - |
. anélfserle]w fastenin g th erefor, eubstantlall y as - HENRY CON'NETT,
8ev fort - o

'J. Q. CAPLINGER.
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