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(No model.}

To all whom it muar Y COTCETTL:

Be 1t known that I, IIENRY JAMES FISI—IER
engineer, of 102 Shooter’s Hill road, Black-
heath, London, Kngland, am in possession of
an invention for Improvements in Steam-Gen-
erators, of which the following is a specifica-

tion.

This invention relates to steam-generators
of that type known as‘““instantaneous”steam-
generators and used for motor-vehicles. The
difﬁeulty hitherto experienced with steam-
generators of this type 1s that the steam is
not produced-in sufficient volume, although
produced rapidly, but in a compemtwely
small volume, this diffieculty being further in-
creased by the necessarily small dimensions
of the generator used for motor-vehicles.

The object of this invention is to provide

a generator of small dimensions adapted to
generate a comparatively larger quantity of
steam in a given time than such generators
as hitherto constructed. To thisendI divide
up the tubes into groups, sections, or single
tubes with a water-jet to each tube, group,
or set of tubes. A suitable stop cock or valve

1s or may be provided on the steam connec-
tion between each tube or set of tubes, and
a suitable stop cock or valve is also provided
on the water connection on both sides of any
tube or set or group of tubes, so that such tube
or set can be qmekly and completely cut off —
say for cleaning or repairs—from the remain-
ing set, which can continue to be worked effi- |
clently for steam-generating purposes. Fur-
ther, the said Stea.m gener a,t,mfr tubes are in-
closed individually or in sets or groups or as a
whole by a protecting casing or casings or
tubes, the space between the said inclosing

tubes or casings and the tubes being ﬁlled |

with a 1ef1act01y material, if required. I
also provide in connection wmh the tubes of
said steam - generator an inner tube fitted

loosely or otherwise at or about the inlet and
serving to distribute the inflowing water, for i

which purpose the outer or outer and inner
surfaces of said tube may be grooved spirally
or be provided with spiral projections.

The accompanying drawings illustirate one

form of steam-generator made in accordance

with my invention.
Figure 1 is a vertical section.
planin section onlinel 2 of Fig. 1.

Fig. 2 is a
Fig. 3isa !

- e

| sectional elevation of a modified construction,

and I'ig. 4 is a plan of Fig. 3.

The steam generator shown in Figs. 1 and
2 has eight sets of tubes a’ to a?, d1eposed in
two concentric rings, four sets of four tubes
on the outside and four sets of four tubes on
the inside, each of the inside tubes being of
slightly smaller diameter than that of the
outside tubes. The said tubes surround a
central burner x, which is usually an oil-
burner, such as shown. a a are the tubes,
each set of four being connected separately
by union-joints b (see Fig. 2) to a box or
chamber ¢ at their lower end, and said set are
screwed directinto a similar box or chamber
d at their upper end. Both the inner and

outer sets of tnbes are provided with similar

connecting or grouping boxes or chambers ¢,
and these boxes at the lower end are each
connected at suitable points, as at f on the
outer ring and ¢ on the inner ring, to tubu-
lar rings or water-feeding pipes 2 1'.

to any usual or suitable feed-pump. The
chambers d at the upper ends of the tubes
are connected by suitable union joints and

‘pipes, such as & k, to a steam-chest /, dis-

posed centrally over the generator, although
it may project down thereinto between the
tubes, if desired. Shut-off cocksk'k*are pro-
vided in the connections x % or in the steam-
boxes d. In order to protect the tubes from
the great heat of the burner at certain points,
they may be provided with profecting-tubes
m m, which tubes m may be conveniently
formed as split tubes pressed over or around

the generator-tubes a, as shown in Fig. 2, or

they may inclose the tube entirely, as ‘shown
generally in that figure. The space between

‘the tubes o and the protecting-tubes m may

be filled with a refractory material, although
in most cases this will not be necessary. =
1s & small tube of suitable length adapted to
fit loosely within the steam-generator tubes
. The base n’ of this tube n is closed except

for a small central aperture n* and rests di-
| rectly over the inlet or nozzle o, where the
water passes into the tube, so that the said
inner tube acts as a means for spreading or
dividing up the water as it enters the tube a,
and to farther facilitate this operation the
outer faces of the tube n may, as shown at

These
Ppipes are in their turn connected by pipes 7 4
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n% Fig. 1, where a tube is shown in eleva-

‘tion, be grooved spiraliy or otherwise.. The

whole of the generator is inclosed in a suitable
casing P, in the upper part of which islocated
aflue p’. Justoutsidethe outer ring of tubes
is disposed a damper ¢ in the form of a cylin-
drical ecasing inclosing the tubes and mounted
so as to shde up and down and open and close
the exit ¢’ between its stop and the casing,

thereby regulating and adjusting the draft.

This da,mper may be con veniently operated by
a lever, such as ¢* pivoted to the casing P,
adapted tobelocked in the position tc which 1t
is moved, for which purpose it may be oper-
ated by a screw, as at ¢ 7 is the valve
through which the steam is drawn from the

generator to the engine. In order that the

feed-water may be efficiently heated, the tank
from which the supply is drawn is connected

to the feed-pump through a coil of heating-

tubes s, which can be conveniently placed 1in-
side the generator-casing, as shown. In op-

eration the tubes of generator are heated by

" the means provided and may even be heated

up to a dull-red. heat. Then by means of a
hand-pumpasmall quantityof wateris forced

_.into the tubular rings 2 &', from whence the

30

water passes by the connections f and ¢ into

the grouping-boxes ¢ and thence through the
connections into the bottom of each steam-
oenerating tube a. On entering the same the

- water encounters the base of the inner tube
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n and is spread out, thereby passing up be-
tween same and the inner walls of the steam-
generating tubes until it passes the end of
the inner tube, where, if not previously, it is
at once converted into steam by the heat of
the tubes and is conducted away through the
boxes or collecting-chambers d and connec-
tions /£ to the steam-chest /, from whence it
is drawn off by the stop-cock r to the engine,
as required, in the usual manner. ‘I'he hand-
pumping is continued until the required
pressure in the steam-chest is reached. The
steam-pressure in the generator is afterward
maintained by the engine driving a small
pump, as usual, and continuously pumping
water into the generator., A diaphragm-reg-
ulator may be use to release the check-valve
of the pump when the required pressure is
reached, so that when the required pressure
18 reached the pump drives water back into
the feed -tank.. When the pressure in the
generator falls, the diaphragm-regulator al-
lows the check-valve of the pump to close,

“and the pump drives water into generator.

60

The small hole »n’ in the base of the inner
tube n allows a certain amount of water to
pass to the inside of the tube n and displace
any air that may be contained therein. The

~damper ¢ is regulated as required by the

lever ¢* in the manner described. - Should
any of the tubes give out from any cause,
such as burning or otherwise, they can be
readily replaced by others by disconnecting
the union-joint at their lower ends and put-

- ting a new tube 1n its place, or, if required,

in order to enable the boiler to go on working
a set or sets of tubes may be cut off {rom the
water-supply and rendered inoperative by
closing the water-cocks in the connections f
or those in the connections ¢ and steam-

pletely isolating the damaged group of tubes.

Referring now to Fig. 3,which shows a modi-
fied construction, a g are the steam-generating
tubes arranged in foursets of two tubes each.
These tubes are connected at their upper
ends to chambers d in a similar manner to
the construection shown in Fig. 1, and each
chamber d is connected by separate pipes k'
12 Ic® It to a common discharge-pipe. (Not
shown.) Each of the branch pipes &’ k° k° k*
is provided with a separate stop-cock wu, so
that each set maybe disconnected as required.
In this construction “the generating-tubes ¢

aroe arranged somewhat in the form of a trun-

connected together at their lower ends by
means of a circular pipe or hollow ring v, into
which feed-water is admitted at one or more

tube, or,if required,for each pair of tubes,and
corresponding to the grouping at their upper
end. Each steam-generating tube a of a set

inner feed-tube 2, surrounded by and deliv-
ering into an outer steam-generating tube q.
The feed - water passes first into the inner

the outer tube, where the steam generated
therefrom passes off to the main steam-pipe.
The steam-generating tubes « may be sur-
rounded or inclosed by other tubes, such as
m, with or without the intervening spaces
being filled with refractory material or metal

which surround the steam-tube and the ma-
terial used in the intervening space will de-

furnace. In some casesinstead of each tube
being inclosed in a separate protecting-tube,
as described, they may be inclosed in a com-
mon outer ca,smg and suitably packed w1t11
refractory material. |

The operation of the construction shown
in Figs. 3 and 4 is similar to that described
with reference to Figs. 1 and 2, with the ex-
ception that in this case no damper is shown
and a stop-cock is provided between the wa-
ter-supply and each separate tube. It also
differs in that the water-supply passes up
within the inner tube instead of outside same.

What I claim, and desire to secure by Let-
ters Patent, 18—

1. The 1mprovementq in: instantaneous
steam-generators comprising the combination

recelving boxes at the upper ends of sald
tubes and connecting the same In groups, a

cocks &' or k? as the case may be, thus com-

tube and out thereof at its open end w' into

filings, &ec., said inclosing tubes prevent-
 ing overheating of the steam-tubes. (en-
erally the nature of the material of the tubes

pend on the kind of fuel employed in the
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cated Vert:leal cone or pyramid around a cen-
tral burner or furnace b, and the tubes are
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points v'. A stop-cock v-is provided for each
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may be constructed as asingle or acompound
tube, but is preferably constructed with an
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steam-chest, connections between said boxes | for heating said steam-generating tubes, a

and said steam-chesf, water-boxes at lower
ends of said tubes connecting the same 1n
groups corresponding to the upper boxes,
water-injecting nozzles on said water-boxes,

one nozzle to each tube, a tube within the

steam-generating tube and resting over the

.nozzle, a closed end to said inner tube with
a central perforation oversaid nozzle,a burner-

for heating sald steam -generating tube, a
feed - water pipe for connecting the water-
boxes to a pump, means for conveying away
the steam generated all substantially as and
for the purpose set forth.

2. The improvements in 1nstantaneous
steam-generators comprising thecombination
of anumberof steam-generating tubes, steam-
receiving boxesatthe upperendof said tubes
and eonnecbmn‘ the same in groups, a steam-
chest, connections between said boxes and
sald steam chest, water-boxes at the lower
ends of said tubes connecting the same in
groups corresponding to the upper boxes,
water-injecting nozzles on said water-boxes
one nozzle to each tube, a detachable union-
joint between the nozzle and tube, a tube
within the generating-tubes and resting over
the nozzle, a closed end to said inner tube
with a central perforation over the nozzle,
orooves on the external surface of said inner
tube, a burner for heating sald steam-gener-

ating tubes, a feed-water pipe for connecting

the water-boxes to a pump, means for con-
veying away the steam generated substan-
tially as and for the purpose set forth.

3. The improvements:- in instantaneous
steam-generators comprising thecombination
of anumberof steam-generating tubes, steam-
receiving Dboxes at the upper ends of said
tubes, and connecting the same in groups, a
steam-chest, connections between said boxes
and steam-chest, water-boxes at lower ends
of said tubes connectmg the same in groups
corresponding to the upper boxes, water-in-

jecting nozzles on said boxes, one nozzle to
each tube, a cylindrical damper around said

tubes, means for opening and closing the
damper, a burner for heating said steam-gen-
erating tubes, a feed-water pipe for connect-
ing the water-boxes to a pump, means for
conveying away the steam generated all sub-
stantially as and for the purpose set forth.
4., T'he 1Improvements in instantaneous
steam-generators comprising the combination
ofanumberofsteam-generating tubes, steam-
receiving boxes at the upper ends of said
tubes and connecting the same in groups,
water-boxes at lower ends of said tubes con-
necting the same in groups corresponding to
the npper steam-boxes, water-injecting noz-

zles on sald water-boxes, one nozzle to each

tube, a tube within- the steam -generating
tube and resting over the mnozzle, a closed
end to said inner tube with a central perfo-
ration over said nozzle, grooves on the exter-
nal surface of said inner tube, casings in-

feed - water pipe for connecting the water-
boxes to a pump, means for conveying away

3
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the steam generated, all substantially as and

for the purpose set forth.

5. The improvements in
steam-generators comprising the combination
ofanumberofsteam-generating tubes, steam-
receiving boxes at the upper ends of said
tubes and connecting the same in groups, a
steam-chest, connections between said boxes
and said steam-chest, water-boxes at lower
ends of said tubes eonnectmﬂ' the same 1n
agroups corresponding to the upper steam-
boxes, water-injeeting nozzles on said water-

boxes, one nozzle to each tube, a detachable
union-joint between the nozzle and tube, &

tube within the steam-generating tube and
resting over the nozzle, a closed end to said
inner tube with a central perforation over
said nozzle, grooves on the external surface
of said innertube, protecting-tubesinclosing
said steam - generating tubes, a burner for

heating said steam-generating tubes, a feed-

water pipe forconnecting the water-boxes to
a pump, means forconveying away the steam
generated, all substantially as and for the
purpose set forth.

6. The 1mprovements 1n 1nstantaneous
steam-generators comprising the combination
of anumberof steam-generating tubes,steam-
receiving boxes at the upper ends of said
tubes and connecting the same in groups,
water-boxes at lower ends of said tubes con-
necting the same in groups corresponding to

the upper boxes, water-injecting nozzles on

sald water-boxes, one nozzle to each tube, a
tube within the steam-generating tube and
resting over the nozzle, a closed end to said
inner tube with a central perforation over
sald nozzle, grooves on the external surface
of said inner tube, casings. inclosing said
steam-generating tubes, refractory material
between said casings and the tubes, a burner
for heating said steam-generating tunbes, a
feed - water pipe for
boxes to a pump, means for conveying away
the steam generated, all substanmally as and
for the purpose set forth.

7. The 1improvements in instantaneous
steam-generators comprising the combination
of a number of steam-generating tubes,steam-
recelving boxes at the upper ends of said

tubes and connecting the same in groups,
between said

a steam - chest, connections
boxes and said steam-chest, water-boxes at
lower ends of sald tubes connecting the same
in groups corresponding to the upper boxes,
water-injecting nozzles on sald water-boxes,
one nozzle to each tube, a detachable union
joint between the nozzle and tube, a tube
within the steam-generating tube and resting
over the nozzle, a closed end to said inner
tube with a central perforation over said noz-
zle, grooves on the external surface of said
inner tube, casings inclosing said steam-gen-

closing said steam-generating tubeq? &bm*ner | erating tubes, refmctm‘y matemal between

th

instantaneous

75

30

QO

95

‘100

105

110

connecting the water-

115

I20

125

130




said casings and the tubes, a burner for heat-

ing said steam-generating tubes, a feed-water

- pipe for connecting the water - boxes to a

10

pump, means for conveying away the steam
generated, all substantially as and for the
purpose set forth. |

8. The 1mprovements in 1nstantaneous

steam-generators comprising thecombination

of a furnace, groups of tubes inclosing said
furnace, asteam-receiving box foreach group
of tubes, a steam-receiver, a separate con-

necting-pipe between said steam-receiver and

each steam-receiving box, a stop-cock on each
separate connection, a water-feeding boxfor
each group of tubes at the lower ends there-
of, a separate water-injecting nozzle between
said water-box and each tube, a detachable

4. - A Y

union-joint between each nozzle and its tube,
I a water-feeding ring for a number of water-
boxes, a pipe connection between said water-
feeding ring and the water-boxes, a stop-cock
| in each such connection, a distributing-tube
| of suitable length within the steam-generat-
ing tube over the injecting-nozzle, a feed-wa-
ter pipe for connecting the water-boxes to a
pump, all substantially as and for the pur-
l pose set forth. ; |
In witness whereof I have hereunto signed

1

| witnesses. o
_, | | HENRY JAMES FISHER.
Witnesses: N
HENRY ALLEN PRYOR,

| ALFRED B. CAMPBELL.

my name in the presence of two subscribing
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