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UNITED STATES

PaTENT OFFICE.

GEORGE E. WHITNEY, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE

WHITNEY MOTOR WAGON. COMPANY, OF KITTERY

, MAINE.

ENGINE.

SPECIFICATION forming part of Letters ?atent No. 601,218, dated March 22, 1898.

Applicé{tion filed March 18,1897,

To all whom it may concern:

Be it known that I, GEORGE E. WHITNEY,
of Boston, county of Suffolk State of Massa-
chusetts, have inverted an Improvement in

Envmes of which the following description,,

in eonnection with the accom’panying draw-
ings, is a specification, like letters and figures
on the drawings representing like parts.
This invention has forits object the produe-
tion of anovel engine of great power,economy,
strength, and simplicity, compact and of light

~*Welo'ht and particularly adapted for useasa

motor for vehicles. .
I have herein shown my 1nvenL10n as pro-

vided with means whereby the speed maybe

varied, the engine reversed, the supply of wa-
ter regulated automatically, the sound of the
exhaust deadened, and the exhaust-steam
dried, so as to become invisible before it is
discharged into the atmosphere.

It is essential in the production of a prac-

tical horseless vehicle propelled by steam,
which for many reasons I consider the most-

economical and easily controllable motive
power, that the motive mechanism- should
possess the greatest possible economy of fuel
and water, which has to be carried in the ve-
hicle, and the greatest possible lightness and
compactness consistent with strength and du-
rability. In this connection I deem of great
importance the arrangement of one or more
cylinders and valve-chests within a jacket
connected with the boiler-shell at one side,
for thereby it becomes possible, by connect-
ing the jacket with the interior of the boiler,
to cause the hot water and steam when at
boiler temperature to surround the cylinder
and valve-chest, thus acting to prevent con-
densation and to dry the steam in the cylin-
der, so that the exhaust-steam contains less
moisture and thereby decreases the waste of
water as well asaidsinrendering the exhaust-
steam invisible when further treated, as here-
inafter described.

The use of an upright boiler is considered

“by me essential in steam-propelled road-ve-

hicles, as thereby considerable variation of
watber-level cansed by passing over inequali-
ties in'the road is of no consequence, and the

-arrangement of the engine on the side of the

Serial No. 628,169, (No model)

boiler affords at once lightness, strength, du-
rability, and compactness.

Figure 1 is a front elevation, partly in
section, of an engine embodying my inven-
tion. Fig. 2 is a partial top or.plan view
thereof broken out and with the bonnet re-
moved. TFig. 3, in side elevation and partial
vertical section, represents the engine shown
in Fig. 1. Fig. 4 is an_enlarged detail view,
partly in section, of the reversing mechanism.
Fig. 5, in elevation and partially in section,
represents the boiler with the feed-water-con-
trolling device. Fig. 6,in side elevation, rep-
resents a throttle-actuating device whereby
a very slight movement of the throttle is ef-
fected. Fig. 7 shows the throttle in vertical
section enlarded Fig. 8 is a section of the
valve enlar, O”ed and detached Fig. 9 is an
enlarged sectional view of the mufﬂer for the
exhaust-steam shown in elevation in Fig. 1.
Fig. 10 is a modified form of construction of

'the expansion member of the b011er tobe re-

ferred to.

1 have herein shown the boiler of my engine
as of the upright tubular type and compris-
ing a preferably cylindrical steel shell A and
water-leg 3, surrounding the fire box or cham-
ber B/, the water -leg fOI‘mlIlf" the sides of the
fire- chamber

The water-leg is composed of concentric
steel shellsbd’, mveted together at their lower
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ends, as at 5, and strengthened and stiffened.

in usual manner by stay-bolts 6, a lower tube--

head b* being riveted at 7 to the upper end of
the inner shell b' and forming the top of the
fire-chamber. A series of very thin long cop-
per fire-tubes b* are secured at their Tower
ends in the head b*and at their upper endsin
the upper or top head &% (see Fig. 3,) the lat-
ter being riveted, as at 8 to the boiler-shell
A, a bonnet D surmoun’olncr and closing the
top of the boilerand connected with the down-
turned flue D for the escape of the products
of combustion. .

It iswell known that the copper-hasa much

greater rate of expansion thansteel, and great"

trouble has been experienced in using copper
tubes of any length in firmly and rigidly se-
curing them to the heads. In fact it is im-

possible to maintain copper tubes tight in
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boilers as now constructed, aud consequently
steel tubing is used, which is not only muech
more expensive than copper, but owing to the
liability of steel to corrode if made very thin
thie steel tubes must be made much thicker
thanisnecessary with copper. The increased
thickness of steel tubes decreases the heating
effect of eacli tube and the boiler makes steam
much moreslowly. Thethinnercopper tubes
possess mot only the non-corrosive and
quicker licating qualities, but the further
manifest advantage that a greater number of
such tubes of a &tated mterlor diameter can
be inserted in a given boiler, thereby greatly
increasing the he'mlw sulfdce

I have de\ ised novel means Wheleby the
copper tubes may be used without leakage,
and owing to the thinness of the copper a
boiler made in accordance with my invention
will steam very quickly and economically.

Between the lower end of the shell A and
the upper end of the outer shell b of the wa-
ter-leg I have herein shown a thin resilient
ring 0¥ preferably of steel, riveted to the
two parts at 9 10, respectively, said resilient
expansion-ring being substantially \_-shaped
in cross-section, or two parallel flanges con-
nected by a reverse-curved web, as clearly
shown in Fig. 3.

The walls 0 V' of the water-leg B are not
connected at their upper ends, and as the
tube-liead 02 forms a rigid part of the water-
leg, while the upper head U2 forms a rigid part
of the boiler-shell A, the latter being sup-
ported by the expansion-ring bV, the latter
permits the longitudinal expansion of the
tubes 0% and tales up the contraction, com-
pletely preventing disruption or any leakage
at the points \\'1101’6 the tubes are secured to
the licads.

It is obvious that the longitudinal expan-
sion of the tubes may be provided for by mak-
ing an integral portion of the boiler-shell
serve as the expansion member—as, for in-
stanee, by making an annular bend in the
shell betweeu the portlions to which the tube-
heads are secured, one form of suel modifi-
cation being shown in Fig. 10.

A main erank-shaft C is supported in suit-
able bearings C*, secured by brackets 120 to
the water-leg, the preferably quartering-
cranks C' and C? being connected with the
piston-rods P’ P? by conuecting-rods ¢’ ¢,
cross-lhieads ¢® ¢t, rigidly secured to the pl%tOIl-
rods, sliding on vertical gunides ¢” ¢f, secured
by brackets 12 and 13 to the shell A’ and wa-
ter-leg, respectively.

Inasmuch as the expansion member of the
boileris located between the crank-shaft bear-
ings C%, to which the lower ends of the brace-
rods aare attached, and the vigid points of at-
tachment of their upper ends, the variation
in the distance between these points of at-
tachmentduetoaction of the expansion mem-
ber is provided for by the brackets 120, which
while rigid laterally are sufficiently flexible
in a vertical direction. The brackets 12 and
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13, which support the guide-rods ¢ and c% in
like manner yield sufficiently to prevent any
distortion-of the said guide-rods.

The two cylinders P P*are nounted in and
supported by a jacket K, preferably compr is-
ing flanged top and bottom members ¢ e', riv-
eted to the boiler-shell, as herein shown, and
a vertical side wall ¢%, riveted at top and bot-
tom to said members and at its ends to the
shell A, making a rigid and strong yet light
support.

Referring to Fig. 1, it will be seen that the
flanged ends of the eyhndels are screwed to
the membel‘s e and ¢, which have openings
thelein to receive the flanged cylinder-heads
pp', bolted in place. The vertical brace- rods
a a, passing through the jacket-bottom ¢’ and
secm'ed to the cylinders and to the crank-
shaft bearings C%, hold the crank- shnft inpo-
sition.

Referring to Fig. 3, openings 3 are shown
in the shell A, which communicate with the
interior of the jacket E, so that the hot wa-
ter and steam from the boiler will surround
the cylinders and their valve-chests, of ordi-
nary construection, thus preventing cooling
by radiation and condensation and maintain-
ing the eylinders at high temperature and
greatly increasing the economy of the appa-
ratus by drying the steam in the cylinders.

The brace-rods a are arranged in pairs, and
each pair has rigidly secured thereto out-
wardly -extended stands F, which provide
bearings for the valve-actuating shaft /=
(Shown separately in Fig. 4.) Thisshaft has
eranks f' f? for the connecting-rods f* f4
jointed in turn to the valve-stems «' ¢, work-
ing in the valve-chests V. The shaft f* is
elong wted at one end, as at 7, Ifig. 4, to re-
ceive asleeve f9longitudinally movablethere-
on and connected to and to rotate with the
shaft by akey f7, said sleeve having, as herein
shown, a eam-groove f¥in its ounter surface.
A sprocket-wheel f” hasan elongated hub 79,
which receives the sleeve f%, a lug or projee-
tion f1? on the hub entering the cam-groove
73, said sprocket being connected by a suit-
able sprocket-chain £ with a sprocket-wheel
¢* on the crank-shaft C. Rotation is thus
transmitted from the latter to the valve-ac-
tuating shaft %, which operates tle valves,
and by moving the sleeve f° by any suitable
means in or out on the valve-shaft the latter,
through the projection f1? andcam-groove 1%,
acts to reverse the direction of rotation of the
shaft and thereby change the valves to re-
verse the engine.

In motor- velucles particularly, passing as
they must over various kinds and varieties of
road-beds, it is evident that the boiler will be
subjected to more or less vibration or jarring,
whiceh has a tendency to cause foaming, and
should priming take place the water passing
over into the cylinder will usually terminate
in an accident to the mechanism. Instead,
therefore, of taking the boiler-steam from a
single point, I conneet the steam-pipe d, Figs.
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_ 2 and 3, with a plurahty of tubular branches

IO

5

daw, which enter the steam- -space at different
pomts and I thus almost entirely prevent the
outflow of the steam from taking water over
into the engine-cylinder, even should foam-
ingtake place, under ordinary circumstances.

To still further guard against the entrance of
water to the steam -pipe, I place a suitable
baffle-plate d* below the inner end of each of
the various branches d¥, and by the distribu-

tion of the steam-outlets over different por-.

tions of the steam-space of the boiler, assisted

by the baffle-plates, I am enabled to operate

the engine and boiler with entire safety and
w1thout fear of priming even should consid-

- erable foaming occur.

20

The steam—plpe d is provided w1th a throt-
tle-valve having a stem ¢, said pipe leading
from the top of the steam-space of the boiler
to the valve-chests, as described, and making
anindependentsteam connection between the

boiler and valve-chests.
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The jacket E is provided with a manhole
E’ and cover-plate E2 by which access may be
had to the interior of the jacket when neces-
sary.

By referring to Figs. 1and 2 it will be seen
that when the cover-plate E? is removed direct
access may then be had to the valve-chests to
examine the same or to adjust the valveseven
while steam is up and full pressure on in the
boiler, for the steam in the jacket is not ad-
mitted to the space between the valve-chests
thus left open by the removal of the cover.
So, too, if for any reason it is necessary to
have access to the c¢ylinders while the steam
is up, the cylinder-heads may be reinoved, as

there is no direct communication between the

jacket and the cylinders, the steam admitted
to the valve-chests and cylinders belnfr con-
trolled by the throttle..

The power is trangmitted from the crank-
shaft C in any suitable manner, and as herein
shown' by a sprocket-wheel (%, if it is desired
to apply the engine to a vehicle to drive the
same.

An upright 70 (see Fig. 6) is erected on the
upper end of the cylmder jacket, on which
is fulcrumed at 71 a lever 72, jointed at one
end to the throttle valve-stem £, the other end
of said lever being jointed at 73 to one arm 74
of a toggle, the other arm 75 being fulerumed
at 76 to a fixed upright 77,
ing or breaking the toggle the lever 72 will
be rocked to move the throttle, and when the
toggle isnearly straight very s]ight movement
will be imparted to the throttle-valve, so that
it may be regulated with great nicety, while
its movement is greater when the toggle is
bent more. A link 78 connects the joint of
the toggle with an arm 79 on a rock-shaft 80,
having a bearing in the npright 70,-and said
rock-shaft has attached to-it an arm £, op-
erated by a link %, whereby the rock-shaft
is turned by asuitable connection with a con-
trolling device. (Not herein shown.)

Fws 7 and 8 show detalls of the throttle. It

By straighten--

‘suitable point.

consists, essentially,of an outer case, (marked
d,) in which is mounted a valve-seat'’. The
valve-stem ¢ within this case has on its end a
valve composed of a flat-faced disk #8, hav-
ing on its side or edge guiding projections to
bear against the interior of the case. The
valve is closed tight by the contact of the flat,
seat and face and opened by separating them.
In order to be able to separate the flat seat
and face without a powerful rush of steam
entering through the throttle into the eylin-
der and thus making the vehicle start with
a jump when the engine is applied to a ve-
hicle to provide the motive power therefor, I
place on the center of the face of the valve a
conical prOJectlon ‘19, which when the valve
is closed stands in and substantially fills the
upper part of the opening in the valve-seat.
By the addition to the valve of the said pro-
jection it is possible when opening the valve
by separating the flat face and seat to leave
a much smaller passage for the steam than

' would otherwise be left, thus to insure the

very gradual and slow passing of the steam
through the seat to the cylinder, or, irr other
Words, theé said cone so fills the seat that the
steam can issue but slowly until after the flat
part of the valve has been moved for a con-
siderable distance from the said seat. By
the mechanism shown in said Fig. 6 the throt-
tle is under complete control; but to attain
greater refinement of movement of the said
thrott;le which is necessary in order to starti
a motor- vehlcle slowly or to move very slowly,
as may be necessary with such a vehicle, in
crowded streets, I also make use of the mech-
anism shown in Figs. 7 and 8.

In Fig. 1 the exhanst-pipe E* leads from
the valve-chests to the flue D on the exte-
rior of the boiler-shell.

Referring to Fig. 5, T have shown a pipe 40
opening into the top of the boiler, said pipe
atits other end opening into one end of a chest
or chamber 41, arranged horizontally and at
the normal water-level. The other end of the
chest is connected by a return-pipe 42 with
the lower portion of the water-leg B, so that
the water may freely find the same level in
the pipe 42, the chamber 41, and the lower
part of the pipe 40 that is maintained in the
boiler, and while freely finding such level (the
water in these pipes and in the chamber 41

-doesnot circulate otherwise than veryslowly)

it remainspractically dead and therefore at a
much lower temperature than the water and
steam in the boiler. The chest is provided
with a gland or stuffing-box 43, through which
passes an expansion- rod 44, secured at its in-
ner end, and at its free end attached toa valve
45 in the feed-water-supply pipe 46, which
connects the water-tank with the boiler at a
A supply-pump constantly in
operation is attached to the feed-water pipe
46 at a suitable point between the valve 45
and the boiler. Now when the wateris at the

proper. level and therefore standing in the
chest 41 the expansion-rod will maintain the
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valve 45 closed; but when the water-level
falls steam passes from the boiler into the
chest and Dby its greater temperature causes
rod 41 to expand and open the valve, admit-
ting an additional supply of feed-water to the
supply-pamp and boiler, the valve being au-

. tomatically shutwhen the water is raised high
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cuough to fill the chamber 41.

The expansion-rod may be made of alu-
minium, whieh Ifind will give highly satisfac-
tory results, or it may be madeof other metal
having the requisite degree of expansion.

By means of valves at 40* and 42* the au-
tomatic controller for the feed-water may be
shut off from the hoiler.

It is obvious that the feed-water regulator
herein described may be applied to any type
of steam-boiler wherein it is desired to auto-
matically maintain a substantially constant
water-level.

Iprefer to heat the boiler by naphtha, ker-
osene, or other suitable liquid fuel supplied
to the combustion echamber or furnace within
the water-leg B and provided with suitable
burners,(not shown,) and Thave herein shown
a feed-regulator for the fuel, (see Fig. 5,) the
same not being herein described in detail, as
it forms no part of this invention.

I prefer to mount the engine and boiler on
a road-vehicle insuell a mannerthat the same
will be partly within and partly bhelow the
body thereof. .

IFor the purposes of obtaining greater com-
fort to the occupants, compactness, improv-
ing the looks of tlie vehicle to which my pres-
ent invention may be applied and making it
less unlike ordinary vehicles, I construet the
flue DY, as in Fig. 1, with its discharge-open-
ing at the lower end of the boiler, so that the
slight gaseous products of combustion may
pass off beneath the vehicle out of the sight
and swmell of the occupants. In order to in-
duceadownwarddraft,Iinserta downwardly-
pointed steam -jet DY connected with the
boilerin the{lue D* at about the point shown
in I"ig. 1. Now in using a steam-motor for
such veliicles it must be bornein mind that a
clond of escaping steam from the exhaust,
especially if accompanied with the puffing
noise usual in the exhaust of high-pressure
engines, would be very objectionable, mainly
on the ground that it would be unsightly and
would frighten passing lhiorses. By the pre-
vention of priming in the manner described
and by exhausting the steam in a substan-
tially dry state from the cylinder, due to the
Jjacket described, there is very little moisture
to be condensed, and the exhaust is further
dried by its entry into the flue D, prefer-
ably at a point as near the top as possible,
where it is acted upon by the Lot gaseous
prodncts of combustion, so that there is prac-
tically nnder ordinary circumstances no visi-
ble exhaust issuing from the flue. The puft-
ingnoise, llowever, must be obviated by other
means, and for this puvpose I have devised
a muffler and pressure-equalizer interposed

in the exhaust-pipe E between the valve-
chiest and the flue DY, the mufiler serving to
completely deaden any sound frou the ex-
haust.

The muffler is shown in section in Fig. 9 as
a metal eylinder M, into the ends of which
the exhaust-pipe K is tapped, and the cylin-
der is filled with fibrous material %, prefer-
ably curled hair. An envelop M, of wire-
gauze, preferably surrounds the fibrous ma-
terial, maintaining it in placeinthe eylinder
and preventing its passage into the exhaust-
pipe E". In actunal practice the exhaust-
steam passes in successive puffs from the cyl-
inder to the mufiler, and the fibrous material
M* seems to so break up or disintegrate the
same that it issues therefrom into the flue DY
in a steady continuous stream without the
least noise. The passage of the steam from
the exhaust into the flue is thus continnous,
and thereby the liot gases of combustion com-
ing down the flue have time to dry and evap-
orate the exhaunst steant or particles of water
condensed therefrom, rendering it invisible.
This the hot gases would 1ot have so good an
opportunity of doingif the steam or particles
of water condensed therefrom were forced
into the flue in successive intermittent puffs.

My invention is not restricted to the pre-
cise construction and arrangement of the va-
rious parts hercinbefore set forth, as ob-
viously changes in the construction and re-
arrangement of parts may be made without
departing from the spivit and scope of my in-
vention.

ITaving fully described my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. A steam-boiler comprising a f{ire-cham-
ber, water-leg, and shell, the water-leg having
inner and outer walls joined at their lower
ends and forming the sides of the fire-cham-
ber, the outer wall heing a continuation of
said shell, a lower tube-head attached to the
inner wall of the water-leg and forming the
top of the fire-chamber, an upper tube-head
attached to the upper portion of said shell,
fire-tubes constituting a rigid connection be-
tween said headswithin the boiler-shell, and
communicating with the fire - chamber, the
tubes heing composed of a material having a
different rate of expansion from that of the
material of the sliell, and an expansion mem-
ber interposed between the parts of the boiler
which support the tube-heads, whereby the
difference of expaunsion between thie parts
joining the peripheries of the said lieads and
the tubes joining the interior portions of the
heads is permitted without injury.

2. In an apparatus of the class described,
an upright boiler, an engine mounted on the
shell thereof, a jacket surrounding fthe en-
gine-cylinder and secured to the boiler-shell,
said jacket communicating with the interior
of the hoiler, and anindependent steam-sup-
81y connection between the eylinder and the

oiler.
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3. A steam-boiler shell an external cham-
ber or jacket secured’ thereto the boiler-shell
forming the rear wall of the Jacket and hav-
ing openings thereinto, respectively above

}and below. the normal water- level, and a cyl-

inder within the jacket and detaehably se-
cured to theends thereof, and an independent
steam-supply eonneetwn between the cylin-
der and the boiler.

‘4. A boiler-shell, an exterior jacket, a cyl-
inder and valve-chest supported .by and in-
closed in said jacket, a steam-supply connec-
tion between said chest and boiler, and an in-
dependent connection between: the interiors
of the shell and jacket, whereby the hot water
and steam may circulate around the cylinder
and valve-chest:

5. In an apparatus of the class described, a
boiler, an engine mounted thereon whollyex-
terior thereto, a jacket secured to the boiler-
shell and communicating with the interior
thereof, the engine-cylinder being attached
to-the jacket ends, and cylinder-heads exter-
nally removable and adapted to be secured
to the cylinder ends. :

6. The boﬂer-qhell having attached jacket

" ends e and ¢, and the cylinder having its
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flanged heads and ends bolted to said jacket'

ends,aside wallinterposed between the jacket
ends and connected therewith and with the
boiler-shell,steam-tight,thusforming a jacket
inclosing said cylinder, the interior of the
jacket communicating with the boiler above
and below the normal water-level, whereby
hot waterand steam therefrom circulate about
and surround the cylinder, and an independ-
ent steam-supply connection between the cyl-

inder and boiler.

7. A tubular boiler comprising a shell, and
tube-lheads secured to the upper and lower
portions thereof, tubes rigidly attached to the
heads, and havmc_r a different rate of expan-
sion from the shell, an expansion member for
the shell, between the tube-heads, an engine

‘mounted exteriorly on the shell, and connec-

tions between said engine and shell, laterally
rigid and adapted to yield vertlcally to per-
mlt the operation of the expansion member
of the boiler.

8. Propelling meehamsm for road vehicles,
comprising an upright boiler, an engine
mounted externally on said boiler, its cylin-
der and main shaft, a jacket surrounding and
supporting the cylinder and secured to the
boiler, bearings for the main shaft a support
for said bearings laterally rigid and adapted
to yield vertically, and secured tothe boiler-

shell, and upright brace-rods rigidly connect- .

ing said bearings and cylinder.

9 In an uprlofht tubular steam-boiler, the

- throttle, and a plurality of tubular branches

65

in the upper part of ‘the boiler leading to a
single inlet to the throttle from different
points of the upper tube-head and communi-
cating with the steam-space, whereby passage

- of water to the throttle is prevented.
10. In anupright, tubular steam-boiler, the

throttle, a plurality of tubular branches lead-
ing to a single inlet thereto from different
points of the steam-space, the inner ends of
said branches being held in the upper tube-
head,and baffle-plates located below the tube-
head and the inner ends of the branches, to

- thereby prevent passage of water with the.

steam: to the throttle.
11. In a steam-engine, its throttle, a lever
connected therewith and having a fixed ful-

.erum, a toggle one arm of which is jointed to

said lever, the other arm having a fixed ful-
crum, and means connected with the joint of

the toggle, to straighten or break the latter

and thereby rock the throttle-actuating lever.

12. A steam boiler and engine having a
steam-drying apparatus consisting of a cyl-
inder and a valve-chest inclosed in a steam-

the interior of the boiler, whereby the steam
in. the cylinder and valve-chest is kept hot
and dry, a flue for the escape of the products
of combustion, a steam-exhaust pipe leading
from the cylinder and opening into said flue,
and a muffler and pressure-equalizer in said
pipe between the cylinder and the flue,where-
by the exhaust of the steam into the flue is
made continuous instead of intermittent, and
the steam, or particles of water condensed
therefrom is dried and made invisible.

13. An upright boiler, an external jacket or
chamber secured thereto, a cylinder within
the jacket, a throttle to control the steam-sup-
ply for the eylinder, means to draw steam
from a plurality of pointsin the boiler steam-
space for the throttle-supply, and to prevent
passage of water thereto, and a connection
between the jacket and boiler.

14. An upright boiler, an external jacket or
chamber secured thereto, a cylinder within
the jacket, a throttle to control the steam-sup-
ply for the cylinder, means to draw steam
from a plurality of pointsin the boiler steam-
space for the throttle-supply and to prevent
passage of water thereto, and eonnections be-
tween the jacket and boiler, respectively
above and below the water-le vel whereby hot
water and steam may surr ound the cylinder
and valve-chest.

15. An upright boiler, an engine mounted
exteriorly thereon, an external chamber or
jacket inclosing and supporting the cylinder
and valve-chest of thie engine and located
near the upper end of the boiler-shell, a crank-
shaft supported on the lower portion of said
boiler, a throttle for the cylinder, means to
draw steam from a plurality of points in the
boiler steam-space for the throttle-supply and
to prevent passage of waterthereto, and a con-
nection between the interior of the boiler and
the jacket.

16. A boiler-shell, an exterior jacket, a cyl-
inder and valve-chest supported upon and in-
closed in said jacket, a connection between

70

75

8o

85

‘jacket mounted upon and connecting with -

go

95

100

105

120

125

130 |

the interior of the shell and the jacket, a .

throttle to-control the supply of steam to the
valve-chest and cylinder, and means whereby
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acecess may be had to the valve-chest through
the side wall of the jacket.

17. A Dboiler, an engine mounted thereon
wholly exterior thereto, a jacket secured to
the boiler-sliell and communicating with the
interior thereof, the engine-cylinder being at-
tached to the jacket euds, cylinder-heads ex-
ternally removable and adapted to be secured
to the jacket endsand cylinder, a valve-chest
within the jacket, a removable cover for an
opening in the jacket adjacent the valve-
chest, and a throttle to control the entrance
of steam to the valve-chest and cylinder
whereby access may be had to either the valve-
chest or eylinder while the steaimn in the boiler
and in the jacket surrounding the cylinder
and valve-chiest is under pressure.

18. Aboiler-shell having an external jacket
or chamber attached to the side thereof and

comprising jacket ends flanged at their front,
side and rear edges, the rear flanges being at-
tached to the boiler-shell, and an interposed
wall between said jacket ends and connected
with the front and side flanges thereof, the
ends of said walls being flanged and attached
thereat to the boiler-shell, the whole forming
a steam-tight jacket, a cylinder supported
and ineclosed within said jacket, and a coni-
munication between the interiors of the boiler
and jacket.

In testimony wlereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

GEORGE LE. WIIITNLEY.
Witnesses:

GEO. W. GREGORY,
ADDIE F. DANIELS.
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