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U ITED STATES PATEN T OFFICE

ROSS WINA"\TS OI‘ BALTIMORE, \IARYLAND

LOCOMOTIVE STEAM ENGINES

Speciﬁcatign of'-Letters P_aten{c_ Ni.Q_- .3..08, d‘ate_d J ui.y_ -29, 1837.

To all awhom zt ma/z/ CONCErn .

Be it known that I Ross WINANS of the

OltY of Baltimore, in the State of Mary-

land, have invented & new. and TImproved

\{Gde of Constructing Locomotive Steam-

Engines; and I do hereby declare that the

following is a full a"ld exact descrlptmn

| thereof

The English locomotive steam eng,me in
ts prmclpal features, consists ordmarﬂy,
as 18- well known, of an herizontal tubular

 boiler, which supphes two cylinders at-

15

20

25

tached to it, either mediately or immedi-
~ately, and Whose axes are elther.
at a very small angle with the axis of the

parallel or

boiler, and -whose p:lston rods are conneeted

by pltmen or other contrivances, either with

cranks on the axle trees, or erank pins on
the spokes of one of the pairs of ‘wheels. -

The pair of wheels to -whlch the power is

thus apphed vary in diameter between four
and five feet. The other pair, or set of

wheels (except where the power 1s apphed :_
to all the wheels by means of side- or con-

necting rods, which is not often the case,

- but which reqmres all the wheels of the en—
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39

40
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oine to be of the same size,) are of much :
1ess diameter, and run ahead, which renders
the engine, when in motion, Tess apt to leave !

the tI'ELCK tlmn 1T the forward wheels were of

the large diameter of the driving wheels. :

Amono the advantages of the Lnﬂ‘hsh en--%:

oine, as Now armnﬂed are those arising
from the center of O'I‘aVItV being brought :

near the rails, and from the stml{e of the

piston being exactly, or very nearly in the |
direction of the motion of the engine, anc_l
at right angles, or nearly so, with the mo-

tion of the springs -that support the ma-_

chinery on the wheels, instead of corre-

sponding thereW:Lth both of which are 1m- |
portant requisites in obtaining a uniform,

steady and direct motion of the engine on

the rails, particularly at very high “veloci-
t1es.
in the ai‘rqnﬂement of the English engine,
there were fmmd to be dmwbacks to 1ts use
on a curved and undulating road growing
out of the size and distance apart of its:
wheels, its want of power in the generation

Alono' with these evident advafntfwes

of steam the destruction of the tubes 1n the

boiler, by the action of the fire, and the diffi-

I
|
r
:
§
1
;
vl

have Vertlca,l tubular

lish engine. They

‘boilers and vertical cylinders attached to
The piston
rods work ‘on lever beams, one end of each
of which is fastened to the top of the boiler,
and the other end cannected by pltmen to
the cranks, by which revolving meotion: is
how-

‘the front part of the boiler.

given to the wheels. These cranks
ever, and this has been a dlstmcrulshmg fea-
ture of these engines heretofore, instead of
being on the axle of one pair of 'the wheels,
or formed by crank pins on the wheels them-

axle, extending across and beyond ‘the side

by proper rods to sxmlla,r cranks on the pro-
jecting extremities of either one or both of

the axles of the bearing wheels of the ma-
| chine, which in this manner are made to re-

Vohre ' The four bearing wheels of the Bal-

narily geared, make two revolutlons for each
double stroke of the piston, the number of

number in thé pinion wheel.
urged by a fan wheel, propelled by the ex-

steam generated regulated thereby, as
ented by Fhineas Dams under date of July

29th 4in the year ewhteen hundred and
twenty-four.

pieces of the carriage, and furnished with
cranks at its extremities, that are connected

haust steam from the cylinders, by means g
of which a blast of more or less intensity is

produced at pleasure, and the gquantity of =
pat-

| Ohm Rmﬂmad Company, now ordlnarlly
‘known as the Baltifmore engine, were in-
‘tended to obviate the ob]ectmns te the Eng--

60

65

70
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N

selves, as in the En lish engine, are at the ~= '
ends of the aﬂe of a spur Wheel which
works into a pinion wheel on a shaft, or third

7D

timore engine are of the same size, and -
about three feet in chameter and as ordi-

teeth in the spur wheel being double the
The fire is o

n2
&

ey
OO

Among the pecuhar a,dvantmges of the"

laltlm@re engine may be enumerated its ca-
pacity to use a,nthramte coal as fuel with

perfect efficiency, the superior evaporating

power .of the boiler, and the greater dura-

bility of the tubes’ therein, all of which
qualities are attributable chleﬂ to the ver-
tical position of the boiler, WhlGh admits of
a larger fireplace than the English hori- 1

zontal boiler can conveniently ‘lﬁ()l"d as

culty of , ’}plymcr the power to all the wheels | dred fmd fifty Whﬂe the number in the Eng-

and yet retain such a dmmeter as to afford | Iish engine mrely exceeds one hundred and

the l‘eqmred speed. -
The englnes’ used by the Ba,ltlmore and

__twenty thus making it practicable to use
much larger cylmders and SO Increasing - the' |

well as a greater number of tubes, the Ba1t1-_ o
more engine having as many as four hun-

119
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B by enabling it to take a greater load in Pm"f

portion to 1ts weight.
of the boiler also produces a better and more

10

15

‘Baltimore engine is obtained by
the third axle or shaft, ranging with the
~axles of the recad Wheels and uransmlttmﬂf
the propelling power to them as before de- M
whereby the jar of the bearing
wheels bemo lost in the connecting rods, is
 prevented from affecting m‘ltemally the cyl—— _-

efficiency of the engine on undulating roadcs

The vertical position

rapid circulation of the water 1in 1t, and so
affords a better protection to the pm*ts most
exposed to injury from the heat, than has

“been obtained where the boiler- 13 horizon-
Another and peculiar advantage of the
the use of’

tal.

scribed,

1nders, pistons, gearing ‘and so forth, which,

2{

- 25

_ 1111pmctmable for the five feet wheels of
‘may be easily traveled:
Besides this, the adhesion of all the
wheels of the Baltimore engine being used
power to all, 1t becomes
to divide Lhe weight of ‘the engine"
equally upon the wheels, while in the Encr- :

30

. by applying the

35

upon.

easy

together with the shafts, are sustained on.
_ the springs of the engine.
engine the head of the piston rod 1s con-
,neded at once by a pitman with the crank
Again,

~In the an-hsh

on the axle of the bearing wheels.
the use of a large spur Wheel,_,and 3] sma,ll
pinion wheel, makes 1t practicable to em-

ploy small be*u ing wheels, without losing
~velocity, so that the Wheels being brouo'ht
- close towethel a curved road with radii not

exceedmﬂ fou]:' hundred feet, that would be

English engines,

lish engine, using the adhesmn of but one
pair of wheels,

- welght 1s made to rest on the driving pair

40

- 45
portant advantages above mentioned, as be-
longing to the. Enghsh engine.
of Drfw1ty, owing to the position of the
~boiler and the heavy parts of the engine, the
cylinders, working beams, and the attendant
' ﬁxtures slides and pltmen was, of course,

of Wheels to produce sufficient adhesion to
make effective the steam-power of the ma-
But the many different advantages.
thus enumerated as resulting from the use
of the ver thELl boiler, and the arrangement |
~of the engine comlected with it, have been

chine.

attended heretofow with a 1oss of the 1m-

- much hlghel than in the Lnghsh engine, at

“a sacrifice of steadiness of motion, that W‘L‘S?
- further sacrificed by the action of the pis- |
tons and other par ts of the machinery hav-
Ing a reciprocating motion at- right angles
with the movement of the engine, and in the

~ direction of the action of the springs, or

60

65

nearly so, whereby a vibration upon the
springs was produced that would cause the

Baltimore engine to become at very high ve-
~ locities ﬂlarmmﬂ*ly unsteady, so that indeed
1t would seem to bounce, ra,ther than roll, |

' al(mo the rails.
My mventmn con51sts of an armnﬂement

spur and

the greater part of the

The center

- 308

here described, while I get rid of the objec-
tions here endmerated as belonging to them
respectively, so as to produce a machine,
which, to the steadiness of the English en-
oine, proceedmcr from the lowness of 1its

by 'Wh'ich I cbmbiﬁe the prciminenf advan-
i tages and best qualities of both the engines

70

center of gravity and the horizontal action

of its pistons, unites the great power of the

Baltimore engine, the durablhty and capac-
ity to generate steam, of 1its boiler, 1its
aclaptation to undulatmﬂ roads, proceedmcr
from its power, and the “adhesion of all the

79

wheels, and to curved roads, proceeding from

the size of its bearing wheels —1ts ability to

use anthracite coal as a fuel and the free-

dom of the machinery from 'the jar of the

bearing wheels, owing to the use of the pin-

ion wheel and Sh‘Lft or thlrd axle, through

which the pmpellmg power 1s communi ca,ted

30

85

to the road wheels; the vertical boiler, the

pinion wheels the third ax]e, the
small Wheels and the blowmo* apparatus of

pistons moving para,llel to the direction of

the Baltimore engine, together with their -
peculiar advantages, I preserve; but T com-
{ bine with them, horizontal cylmders with

90

the engine on the rails; and, by my arrange-

ment for using honzonta,l cylmders and a
lower position “of the boiler, I put down the

center of gravity of the entire machine as
near the rails as 1n the horizontal KEnglish

engine herein before described. It is for this
combination, made by me for the first tlme,
that T claim a patent. -

- In the Baltimore engine, heretofore used
the necessity of dlsposmg of the welght, 50

100

as to rest equally upon the four bearmo' -

wheels, required, that the boiler and ash pan
should be pla,ced over one of the axles. This

elevated the center of gravity high above the

rails, the heaviest part of the machmery
being attached to the boiler. In my
provement the boiler is placed in the center
between the axles of the bearing wheels, as
will be seen by reference to the accompany-
ing drawings, parts of this specification, and

sets much lower than it has heretofore done
- The side pieces that sustain the
boiler upon the wheels, and to which the -

when used

oreater part of the machmery 1S attached,
( A, B, C, D,) are constructed in the 1]:1&1111@,1'

_descrlbed in the specification for “an im-

feml
-
ot

1m-

110

provement in the mode of constructing the

side pieces of locomotive engines” for which
I have, at the same time, that I file this

sp eclﬁcatlon made appllcatlon for Letters

Patent of the United States.
- The boiler is fastened to the side pieces by

‘strong 1ron knees, (m, m”, Figures 1 and 4.,)

that project on either side and rest upon the
upper and lower rails of each side piece, and
by knees, resting in like manner, (=, r, Fig.

,) on the braces of i iron, (2, p, I‘w 4,) con-

| nectmg the two 51de, pleces before a,nd be-

120
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ings,

hind the bmler.

framing, of a similar construction Wlth the

side pieces, as shown in the drawings Fig. 3.

The boiler ic further supported by a sheet
1ron floor,

Fig. 1

rails of the. ulde

cylinders. 1t will here be seen, that the
ﬂ‘mﬂ'es on the cylinders are so dlsposed as

to leave just so much of the cylinders pro- |

under the iron floor, (n, n,)

of the cross head.
S” - the piston rod.

tlcal enameq when used, been sustained by

a comphcated fastening ‘from the boiler, is
here extended so as to be supported by, and

revolve In boxes, fastened to the upright

of the side piece ’LL K, I¥'; and cranks at each
end, (V, V') at rlfrht angles with each
other are connected bV the pitman T with -
The spur wheel X mashes-
into the pinion wheel Y, on the shaft that

the plston rod.

is supported on a level Wlth the axles of the
bearing wheels, at K;

The side pleces are con-"
nected also, in front with strong, iron 1ated_

(n, ny Figs. 1, 5,) riveted fast to
the boﬂer, and eztendmg horizontally all
around, so as to rest on the side pleces and"
the fl"lmll’lﬂj joining them, and which floor,
besides aiding the iron knees to support the
boiler, resists any tendency in the side pieces
to lose thetr parallelism, and keeps them -
point for point, always exactly opposite tof
each other; <o that it one side piece, when
5 In motion, was st0pped or checked by strik-
- Ing aﬂ‘amst any thing, the weight of the.
other would not cause it to advance twining .
- the boiler, :1,5 1t did so. In the: annexed draw- |
represents a 51de view of the
engine hem described ; n, n, is the edge of .
the sheet 1ron floor, rmd m, m, the ends of
the knees resting upon the upper and lower
piece. At the end of the
side piece A, C, Fig. 1, there is
support or connection E which is net used -
at the end B, D. In the opemnﬂ* of the side
piece at B, D the cylinder O is placed hori-
- zontally, anJ ‘made fast by a flange g, Figs.
1, 2, that is cast on it, and which is bolted to |
the s&de piece on the upper and lower rail.
The absence of an upright connection be-
tween B and D, allows the head of the cylin-
der to be taken off for the purpose of pack-
g it.

Fw 2 18 the end view of the same engine,
and: repreﬂents a cross section through the!

a vertical

1 eighths, fi
stroke of the p

,i the right or left, as may .
' _.cennectmg rods from the cam yokes to the

slide valves in the steam chests pass between
the boiler and side pieces, as shown at . 6, 6,

The spur wheel shaft-

V., Fig. 1, which has heretofore in the ver-:| ratus,

and the cranks on
which, connectmo' Wlth the cranks -on the |

bearing wheels at L and, if the adhesion of"f
give

all fOU.I wheels is reqmred at M also,
motion to the engine on the rails. Were the

| cranks on the spur wheel shaft, and those
‘on the bearing wheel axles and pinion wheel
shaft in the same vertical plane, they would

73

interfere and strike in. their revolutmns -

They are therefore made to work in differ-
ent vertical planes; the axle V, and crank
'V V’, of the spur wheel shaft projecting »5
..:Lbout four inches from the side piece; and

the axles ¢, R, R, and cranks ¢, ¢/, R, R’,

the cranks of the spur wheel shaft as ‘will

be seen by inspection of Fig. 4, will perform-_.
jthelr revolutions without coming in contact
with the cranks of the pinion wheel shaft,
or the cranks of the bearing Wheel axles
The weight of the spur and pinion wheels
and thell respective shafts, in front of the
boiler, balances the wewh‘o of the cylinders
fbehmd it, and the Weloht of the entire ma-
chine is thus equahzed on the four wheels.

the cams g, Figs. 1, 4, by which the slide

valves In the Steanl chest are opened and =
closed for the entrance and exit of the steam o

from. the boiler, are placed upon the spur

‘wheel shaft, tofrether with the cam yokes,

| (8, 8).

These cams are.of the descrlptlon
of thoge for - which I have made application

of the pinion wheel shaft, and the bea,rmg' -
wheel axles, projecting nine inches, so that

80
85
19.0_ o

95 -'

for ILetters Patent of the United States,

and enable me to cut off the steam at three-
ve eighths, or seven eighths of the

‘The cam yokes are
hung in such a manner, that they can be
moved laterally by means of the lever 15,
| Figs. 1 and 8, and the treadles 17 Fi 0, 3'--
and 4, ovel any part of the cams; the arm
jecting outside of the side pieces, as to per- | 16, Figs. 1
mit the piston rod, and crank, to which
1t attaches, to play clear of them: and that .
the steam chest (4, Fig. 2) projects within
the side piece, and receives the steam from .
the boiler by a short pipe (5, Figs. 2, 4, 5,)
aforesaid. Im-'}_
mediately in front of the cylinder (O, Fig.
1,) are the slide rods Q, Q, attached to the -
.Slde pieces at 4, 4, 4, 4c and with a space
between them and the smle piece for the play
S 1s the cross head, fmd |

151:01’1

and 5, sliding the cam yokes to
‘be desired. The

Flo‘s 4 and 5. 'The arc 18, Fio. 3, ha,s

'__notches cut in it, as repreﬁented in the draw-
?J‘HQ
(thﬂt has a strong spring in 1t, for the pur-

pose,) in the p051t10n 1n. which 11; 1S reqmred o
to be placed, in regard to ‘the .cam, then in

which serve to retain - the lever 15,

use 1n- W@rkmo the .engine.

100
110

In connectlon -

with the engine, T use a blowing appa- .

mited States.
trivance (7, Figs. 1, 2, 4 and 5,) is

which the fireman Standf-:; and wmch 11111‘res
the Tlower parts of the two side pleces. '

1 have thus descrlbed the general arrange-

conneoted with - a contrwance for
j lmatmo the water, before it is pumped into
the bmler for whlch.a,ppmmtus I am now
'preparmﬂ to apply for Letters Patent of the
This apparatus and con-
placed =
between the cylmders under the ﬂoor on

120

126

ment of the engine, constructed by me, and

;propose now to describe the mode of its ac-

tlon, 1llustmtmﬂ also thereby Stlll further'
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20

29

the details of its conetruetloii'

tail in Fig. 5.
used, has been circular;
'1"epresented in the dr ewmos, while 1t 1s cir- |

| ;xlee of the wheels elese together,

ready sald, that the boiler used by me, 1s the

vertical tubular boiler, the external appear-
ance of which, is exhibited in the figures,

and its internal construction shown in de-
‘Hitherto thls boiler, when

but in the engl e, |

cular at tep, it 1s elliptical at bottom, as
though, a boiler, circular at top and bottom,
had been plessed at the bottom, so as to

flatten somewhat two of its opposite sides.

This will be seen at Fig. 4, where the dotted

‘ellipsis is the outline of the bottomn of the
boiler, which, it will be seen also is just clear.
of the bemmﬂ wheels at X, X. Were the

boiler not ﬂ‘tttened at the sudes it would

come in contact with the wheels, unless they

were either smaller, or fflrther apart than
repr esented in the accompanying drawings.
With a view therefore, to have the boiler of
the greatest capacity, "and also to have the
for the

facility of running on a very curved road,

ancl the wheels at the same time large —-Wlth_.

this view, it became necessary to flatten the
sides of the boiler at the bottom, by which

~the desired objects were Obt‘tllled In Fig.

30

lonmtudmaﬂy, s, 8,
sheet 1iron floor, on Wthh the fireman stands, |

35

modate the heater 16.
of double iron, as the drawing shows, to
- protect the step from the heat of the eoals .

4, the dotted line %, u. represents a part of
the circular outline ef the top of the boiler,

and x, a, the outline of the elliptical bottem |

In T Flﬂ' , which 1 1S a Sectlen of the engine

which is made with a step in it, to accem-
‘The upper step 1s

in drawing the fire from the fire door 1

40

495

The fire 1s “made on the grate 20 in the fur-
nace 8, and the heated air and flame pass

thr 011011 the tubes, in the direction of the .
darts ¢y, and escape by the chimney. The

water in the boiler surrounds the furnace
at @, o, and the tubes up to the water line

10, 10, "above which is the steam chamber,
pr otected above the heads of the tubes from |

~ the heat by the cylinder of sheet iron 21.

o{

. 85

- Hig. 3.)

- 60 4

09

The steam passes into the pipe 14 which 1s

formed by riveting a piece of iron to the
inner side of the outer shell of the boiler,

‘and from thence through the aperture, a
——>, Into the box 22, eentalnlng the throt—f
tle valve which is worked by a connecting
rod, attached to the crank 24, at the end of
the axle 24, 25, that is, in its turn, moved

by the enome man with the wheel ‘?a (see

passes through a tube of 1ron shown in ¥ 109;
and 5. When the throttle valve is open,

the steam passes through the semicircular
~ pipe 26 into the pipe 23 see Figs. 2 and 5,

thence into the pipes 5. a, see I‘lgs 2 and 5
and thence into the steam chest 4, and into

the cylinders O, O I-Iltherte the ‘dart with !

contains the steam-

%k, represents “the

| thereby
strikes the steam wheel. If the 1east amount

ure, to reﬂ’ulmte the fire 1n the

‘1s forced into the boiler.
sition of the pumps 1s seen at P which rep-
resents the barrel of the pump, the plunger

To shield this rod from the ﬁre 1t

308

T have al- ) the letter « has mdlceted the course of the

steam from the boiler to the cylinder; its
course, after leaving the cylinder, is indi-
cated by the dart with the letter b and we
see 1t pasemg from the eduction’ passage
12, Migs. 2, él: 5, into the blowing apparatus
[ Flcrs 1, 2, 4: and 5. This apparatus
eon31sts of two boxes,
’Wheel 13, 1n com-
munication with the eduction passage;
the other the fan wheel 27, mm com-

one oi which -

70

75

munwatmn with the open air, threuﬂ*h open-

ings underneath, and with the a,sh pan 9,
through the- 1:)assatre 15, Fig. 5. Both the

steam and fan wheels bemg on the same

80

axle, they both turn at the same time, so
that while the steam is driving the steam

the ash pa,n thercoy creating in the fur-

nace the necessary blast; it will be seen in
‘Fig. 4, that the box conta,mmcr the steam

Vheel 13 has around it a SeO'ment of a
circle, pert of which is ogﬂ'ed This seg-
ment. 13 like the box, of iron, and both are
turned and ﬁmshed so as to permit the
smooth sliding of one on the other. The
cog wheel 28 meshes into the segment; and,

“wheel 18, the fan wheel 27 is forcing air into

85

90

being turned by the lever 19 (Figs. 1, 2, 4,) '

causes the segment to shut or open the ap-

erture 29, throue*h which the steam operates

on the steam wheel 18. When it is desired
to increase the speed of the fan wheel, and

consequently heighten the blast in the fur-

nace, the handle 19 is moved to the right
which lessens the aperture 29, and increases
the force with whloh the steam

of blast is required, the lever 19 i1s moved to

‘the left, so as to open to its full extent the

aperture 29, thereby lessening the force,

with whmh the steam strlhes agalnst the

steam wheel; so that the lever 19 which 1s
close by the fi reman, enables hlIIl at pleas-
furnace.
Above the box centammcr the steam wheel,

is the heater 16 Figs. 2 and 53 throuﬂ'h the

tubes of which the steam from the steam
wheel passes into the opening 30, Fig. 2;
and thence by the pipes 31, into the open air,
The office of the steam, in passing through

the tubes 26, 1s to hemt the water, before 1t
In Fig. 1 the po-

of which 1s Worked from the €Cross head

at U. -
- The dmwmg I‘w* 6 represents the oper-
‘ltl{)ll oi the pumps, where will be seen in

95

100

105

110

115

120

No. 1, the cylinder O and the pump barrel

_P., the latter connected through the side
piece by the pipe 34, with the valve box

of the pump. No. 4, Tlg 6, represents a
section of the valve bex where Z is the ap-

rel WVhen the plunger 1s dmwn back, the
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erture communicating Wlth the pump bar-
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effect is, to raise the ball in the valve 35, and | are so simple and efficient, as to forbid the

admit the water from the tender at the open-
ing 388. 'The return stroke of the plunger
closes the valve 35, and raises the ball in the
valve 37, forcmg the water through the
opening 38 into the pipe 33, Figs. 4, 5 and
thence into the heater 16, Where commg n
contact with the pipes, heated by the steam,

~ as already mentioned, it acquires a portlon

10

1o

of the heat of the steam and consequently

passes hot through the pipe 39, into the

boiler. When 1t 1s desired to stop the sup-
ply of water, it i1s done by turning the small
crank handle 41, KFigs. 5 and 4 which turns
the screw 42, I‘1g 6, No. 4, down upon the
ball in valve 35, and stops the action of the
pump. This is better than the common

- mode of turning a cock on the tender, where

20
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the hose 1s attached. In order to work the
pump by hand, there 1s a separate barrel 43,
Ifigs. 4, 5, 6, the plunger of which is worked
by a lever 45 Fig. 6, No. 2, that has its
pivot 44, Fig. 6, No. 2, attached to the sheet
1ron f'oorn I‘lgs 1, 2, 5 6.

40, If1gs. 4 and 5 1S 4 va,lve Wthh being
screwed down Separates the pump 'valves

from the bmler so that, while the engine |
is In motion, they may be opened, by un-

screwing the tops, 46, 47, Kig. 6, No. 4, and
exammed should they be out of order, 'such
a.s oettlncr a chip or anything else from the
water into them. The dart marked ¢ repre-
sents the course of the air, used in the blast,
ancd the dart marked d, the course of the
water. The above description, 1n connection
with the drawings, will 1t is believed, enable
any one, acquamted with machmery, to un-
derstand and construct such an engine, as 1
claxm to have invented.

In the vertical engine with vertical cyl-

inders, the constant eﬂ’ort with every stroke
of the piston, to tear the parts of the engine

asunder, is so great, as to render 1t extremely
dlﬂicult to fasten the boiler, and to brace
1t suﬂiclently to resist the ten_dency, it has
under the circumstances, to spring, yield,
and finally get loose. Here on the contrary,
the stroke is in the direction of the fiber of

the wood, to which the cylinders are at-
tached, and where the iron casing affords
‘the strongest resistance; and the fastenmgs

conformity therewith.

idea of their being broken or injured by the
action of the machmery From the fore-

going in will be seen, that I have accom-
plished the end proposed combined the ad-
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vantages of the two engines first described,—

in one and the same engine, and arra,ncred_
parts of the machme in -

all the different

What I claim as new, and for Wthh I
ask an exclusive prlvllege 15—

1. The combination of the vertical boﬂel
herein described, with the horlzontal p051—

tion of the cylmders
9. The combination of the vertical boﬂer-

60
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and the horizontal position of the cylinders;

or the horizontal position of the oylmders '
| alone, with the spur and pinion wheel and

sh‘},ft or third axle, as above described.

70

3. The M’ranﬂ'ement of the machinery gen- o

erally and combmatlon of 1ts several parts, -

producing the engine above described.

I am perfectly aware, that the Vertlcal'

boiler is not my invention, neither is the
horizontal position of the Cylinders; but the

79

combination of the boiler herein described.

with the horizontal cylinder, so as to obtain
the respective advantages of each in the

same machine, I believe to be my invention

and new, and I therefore claim this combi-

vertical cylinders, but never in combination
with a vertical boiler and horizontal cyl-

to be my invention and new, and I also

80

‘nation. T am also aware, that the spur and -
pinion wheel shafts have been used before
in combination with a vertical boiler and

80

‘inders combined ; such combination I believe

claim it; as also the combination of the spur .

and- plmon wheel shafts with horizontal cyl-
inders, whether the boiler used, be vertical

or horuontal which combmatmn 1 believe

to be my 1IlV611t1011 and new. Engines may
be made of various proportions on “the above
plan. The dimensions, I at this time prefer,
are those, represented in the accompanying

.drawmgs which are drawn to a scale Oi

1 of an 111(311 to a foot.
- ROSS WINANS.

Witnesses: | | -

Tmos. P. JonEs,

- CLEMENT S, FOOTD
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