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taining four thousand cubic inches,
the contents of both cylinders ten thousand |

UNITED STATES PATENT ()FFICE

ROSS WINA\TS OI‘ B&LTIMORD

MARYLA\TD

LOCOMOTIVE STEAM ENGINES ADAPTED TO UI\TDULATING AND GURVED ROADS

-*l- l—ll— l-

Speclﬁca,tmn of Lettels Pe.tent No 311 de,ted July 29' 1837’

To all whom it mm/ CONCETrN ! -
Be it known thet I, Ross \VNANS of the

city of Baltimore, 1n the State of Maryland
have invented new and useful Improve-
ments In Locomotive-Engines and  other
Steam-Engines, which produce a locomo-
tive-engine better adapted to curved and un-
duhtmﬂ' roads than those in present and
erdmmry use, of which improvements the
following is a true specification. :

The ob ects of this 1mprovement are—

first ——-—the adaptation, in, a more perfect

manner than heretofore, of. locomotive en-
gines to curved and undulatlnﬂ roads, or to
10ads where conﬂderable variation 1n the
power of an engine is required, enabling
also the same engine to be used either for
the tnneportdtlon of heavy loads at slow
speed, or of light loads at fast speed, and

varying the speed and power of the engine
as occasion may require, with more f"LGlllty
and to a greater extent and advantage than
can be done n the loeomotwe engines Now
in use; second a saving in fuel. To accom-
plish these objects, 1 connect the moving

power with all wheels of the engine for the-

purpese of obtaining the adhesion of its en-
tire weight. This connection of the power
with all the wheels may be accomplished
by ALy of the modes now 1n common use
for the purpose. Together with four or
more connected and propelling wheels, I use
cylinders, of from thirty to fifty per cent.
more m]melty, in proportion to the weight
of the engine, than the cylinders now used

1n the Umted Stetes or elsewhere.

sand pound& I use two cylinders, each con-
making

cubic inches. An engine, 1n which this pro-
portion between the size of the cylinders

‘and the weight of the engine is preserved
and where the progr essive motion upon the |
rails does not exceed nine or ten feet
during a single stroke of the piston, will,

at the erdlmry pressure of steam 1n the
boiler (say 60 pounds to the square inch)

of the entire weight,—that is to say—it will
move forward with any load, that can be
taken without the wheels Shpme‘ round

on the rails, 1n any

have the ability to work up to the adhesion

state of the rails or of

the weather; in other words—if such an en- |
gine is made fast to an 1*11m0veb1e object,

TFor in- |
‘stance; for an engine weighing twenty thou-

k

T the length of the cylinder.
invented by me may be so. constructed and -
shaped as to cut off the steam at each eighth,’

‘or any other
2 and full stroke that may be deSIred as will

its pewer will be- suﬂielent to overcome the -
adhesion upon the rails produced by its

welght, and 1t will turn its wheels round,
notwﬁhstfmdmﬂ' that 1t cannot
With the emmeetmn of the power to four or

more wheels, and the use of such cylinders

advance .-

60

* —

as above. eesellbed 1 combine, the cutting

valve at different portions of the stroke of

the piston, as occasion may qumre say. at

three elghths, five elghths and seven eighths

of the Swolre at pleasure, and while the en-

gine 1s in motion on the road. By the fore-

going arrangement and combination, an en-
oine 1s predueed which, when supphed with
a, good boiler,

off of the steam, 01 closing the induction -

65
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18 cepeble of exerting a "
-Greater horizontal draft 1n proportion to

it weight, and overcoming steeper grades

with eﬁ’ect than any that heve heretofore
been .built, while the

same engine may be .

75

used with facility qndedv‘mmﬂe in the ~

undulating and curved roads where the

power tha,t 1s necessary for the work to be 80

done, and the speed to be attained, varies at
different points. SR
For the purpose of cutting off the steam
at different portions of the stroke, I have 1n-
vented a cam, to give motion to the slide valves,

transportation of light loads at the highest
speed, thus making 1t peculiarly adapted to

80
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which opermtee to produce the required =

effect. The cam invented by me is three
times the breadth of the ordinary cam—say
six inches. One third of the breadth is so
shaped as to open the valve at the proper

time at the end and commencement of the

90

stroke, and to close it when the piston has -

pqesed through 2 the length of the cylinder.
The next thlrd ef the brea,dth of the cam

is so shaped as to open the valve at the

proper time, as before, and close it eoem,
when the piston has peseed through § the
length of the cylinder. The other third. por-

tion of the cam 1s so shaped, as to open the |
| valve at the proper time, and to close it

95

agaln when the piston has passed through -

portion of the stroke, between

be more Tully explained by reference to the
eceompqnymtr drawings. '

- The slide valves end Velve_.feees must b_e
.s0- arranged, that the former, in moving

Or, the cam
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 this direction the engineer would in all
probability place the several cams as the

20
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ﬁpon the latter, shall leave the exhaust. "P,_

or eduction passages, open about one fifth of
the full opening after cutting off the steam
or the closing of the induction passage, Just
as when the common and single cam is used.

From what is here said it will at once be

perceived that my invention- consists of a
multiplication of common cams upon the |
same shaft, and ‘the general and sufficient
direction to an engineer to enable him to
construct my invention, would be to tell him |
t6 place as many cams as he wanted. cut-ofis, .

side by side, and then give the cam yokes
sufficient lateral motion: to permit their he-

. ing applied to any one of the cams at the

pleasure of the engineman. In following

eccentrics or cams for forward and reversed

motion are now placed in locomotive en-

oines—with the thickness of the cam yoke

between them to enable a change to be made |

froin one cam to another, which could not

be done otherwise, for the two cams to-

gether might present a longer line or diam-

eter than the yokes were made to receive.

- Such a construction would certainly an-

30

swer the purpose, and if adopted would in

my opinion be an infraction of my patent.

Such a construction, however, 1s not the one
that I prefer or use, because of the width
laterally that it would occupy, and the

- wide play that would have to be given to

35

40

the cam yokes. A cam thus constructed

o would be ten inches in breadth, or there-
play of the cam yokes lat- |

abouts, and the
erally would, including the reverse motion,

be about twelve inches. In the treble cam,
however, that I use, as above described, 1

+n have no intervals between the separate cams,

but place them all close together in the
space of six inches, which makes the entire

play of the cam yokes including the re-

~ verse motion but eight inches. In the shape

45

4§ that I give to the separate parts of the cam
used by me, I vary in one respect irom the |
ordinary- cams that would produce eff

corresponding to such parts respectively.

both sides of the yoke are constantly in

contact with the periphery of the cam, as

- will the side against which the cam 1s

80

pushing as that which it 1s drawing after it.
... In giving shape to my cam, 1 preserve only |
55

those projecting points, which, by pushing
against the yoke, give it motion, and main-

tain the longest diameter only opposite to
the projections which produce the full, or |
~ half, or other stroke, so that it is only when
the yoke is pushed to the extent necessary |

to produce the full, or half, or other stroke,

 that both sides of it are momentarily in con-

. ':6 5!

tact with the cam, which prevents the yoke
at these points being impelled beyond  its

required and precise position; and I make !

— '

811

the pushing pa.rt_s_ (so to speak) of the cams

- all correspond at the point immediately in

contact with the yoke at the instant the
steain 1s let into the cylinders at the crank;

‘passing the dead point; so that, whichever

cam is working the slide valve, the steam
is'let on at the same period of the rev-

olution at the time, or before, the crank

is on the dead cénter. In this way, as will

| be seen by reference to the accompanying
drawing, I avoid the necessity of intervals
between the cams, and am enabled to unite

them side by side into one cam, with three

| different projections on one side of 1t, or

more projections, if it is desired to have
more than three cut-offs, and in this way
am I enabled to move the yoke from cam
to cam which would be impossible, were 1 to

place three or more ordinary cams side by

side, without intervals between them. The

cam: yokes, or forms which embrace the
cams and communicate motion to the slide

valves are of the same description as those
used with the common and single cutofi
cam—the two yokes belonging to the two
cylinders being hung to a shaft or shafts
placed across the carriage of the engine,

and parallel to the axle or cam shaft, in

such manner as to permit their lateral move-
ment to such extent that they may be ap-
plied to the different parts of the cams.

| Both the yokes are of course applied to the
same shaft so as to move from one part of

the cams to the other simultaneously and
apply to corresponding parts on each cam:.
- With a view to the most perfect explana-
tion, and employing dimensions to facilitate
illustration rather than to limit the modes
of construction, I will proceed to describe

a cam for working the slide valves of loco-

&)

- the steam

motive engines, and cutting o

at different portions of the stroke of the

piston, varying the time of cutting off from

ects |

the engine is in motion.

Referring to the drawings, F ig‘ure 1, rep-
resents the back of the treble cam; Kig. 2,

‘the front of the same; Fig. 3, a section

In the common cams the shape is such, that | through the line ¢, 6 of Fig. 2; Kig. 9, an

edge view looking on the cam at %, {; Fig.

4, the steam chest of slide valve correspond-
ing with the cam in Fig. 2; Fig. 5, the front

of three cams with intervals between them;

Ifig. 6, section through ¢, %, of I'ig. 5; Ifig.

7, the front of a cam with eight cut-ofis;
Fig. 8, the slide valve and openings to suit

Fio. 1. o . .
The first thing to be determined 1s the
breadth of the openings in the valve seat,
the space between them, and the length of
the opening in the slide valve to correspond
therewith. In Fig. 4, the induction pas-

sages B and C are each 1§ inches wide, the
‘eduction passage a, 2% 1nches, the space be-

‘tween these openings 2 of an inch, the
_ g ES 4 Cl, |
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- will be determined by
~on which the cam is to be placed and the

811

opening v, in the slide valve 3% inches, and |

the entire movement of the shde Valve 3%

inches.
g 4 represents the induction paseaﬂ'e B

open a,nd in communication with the boiler,

while the other induction passage C is in
communication with the open air through

the eduction passage @, so that while steam |
is entering at one end of the cylinder it is

escaping at the other. A movement of the
slide valve 14 inches to the left will close
the induction passage B, and prevent the
steam from flowing into the cylinder, at
the same tlme that the eduction, passage 1s

lett open % of an inch, which is necessary

for the free exit of anV steam which is left

“in the exhausted end of the cylinder at the

latter part of the stroke. A second move-
ment of the valve, in the same direction of

2 1nches, will glve full opening to the in-

duction passage to the other end of the cyl-

- 1inder, and a movement of 11 inches to the
o rlﬂht will close 1t again, and leave the in-

duction from the other end of the cylinder
open as before, and so on alternately. The
cam represented m KFigs. 1 and 2 will pro-
duce the movements here described. The

mode of determining the dimensions and | p
. r/ Zf}' k! '?72) Flg

shape of this partlelﬁar cam 1s as follows:

The dimensions of the circle m, g, w, Fig. 1,
the size of the sha,ft

 required strength of the cam at its thinnest

30

- 9 1nches

40
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part m. In this case, the diameter of the
circle 1s 5% 1nches and the whole movement
of the valve being 3% inches, the distance
between w and % will be the same, thus
making the entire distance from m, to £,
The cam therefore should h&ve
no one diameter greater than 9 inches.
Now, 1n order to make a cam that will cut
off the steam at one half the stroke of the
piston, or thereabouts, describe from the

center ¢z If1g. 1, the arc n, o, with a radius
of 4} inches which is 14 inches oreater than
" the radius of the arc m, ¢, because the first

or cut off movement of the valve 1s 1%
inches; then with the radius 6% inches de-
scribe from the center 7 the arc %, [, the
radius of which i1s two inches greater than the
radius of n, o, because the second movement
of the Valve which opens the mduction pas-
sage C 1s 2 1nches, and because this with the
movenl_ent of 13 inches Just described makes
the entire movement of 33 inches. Then,

with a radius of 4% inches, from the center <,

describe the arc o, ¢, which will make the
distance from = to ¢, equal to 9 inches.
Then, since the dimension of the cam from
m to J is 9 inches, with that radius de-
scribe the arc ¢, from the center n, the arc
m, p, from the center %, the arc m n from
the center [, and the arc o, %2, from the cen-
ter 2, which completes the outline of the
cam, and which outline corresponds to sec-

L

‘the outline of the middle
the letters d and 2 only, the arc g, h, being

tion 7, ¥, &', n’, Fig. 8. Thus far the de-

scription of the cam, valve valve seat, open- -

ings, &c., 1 the same as 1n the case of an

ordinary cam for cutting off the steam at a

portion of the stroke. But as the cam in-

vented by me is intended to vary the time -

of cutting off the steam, and to change it

from one portion of the stroke to another

t pleasure while the engine is in motion, .

the following additions are made to it.
1s 1n this mstance, when 1t 1s intended to cut
off steam at three different portions of the

stroke, three times the usual thlekness, say .
3, which is some-

80

SIX 1nches as shown in Fig.
thing more than three tnnes the thlckness

of the cam yoke.
In Fig. 3 the middle

is indicated by the. 1etters »7 e, kB, U,

and has its outline represented by p, e, 70 7,
the effect of which outline pressmg_
against the cam yokes would be to cut off .
the steam_ or close the induction passage at

KFig. 2,

about 1+ of the stroke of the piston. The
only difference between this and the last
described outline is between m and e, Fig.

9, the arc d, e, being described with a radins

of O 1nehes frem the center ¢. The third
art of the cam indicated by the letters

1n Fig. 2 by p, I, &, m, which differs from
portion between

described from the center C with a radus
or 5% 1inches.
valve at about § of the stroke of the piston
and produces what is usually termed the full

stroke cam, the entire movement of the valve

being eff ected at one motion, instead of two
motlons as in the cam 1a,st descmbed From
the section exhibited in Fig. 8 it will be
seen,
cam _yoke being changed

3, has 1its ontllne shown

that there is nothin% to prevent the
rom one cam-to .

16 75

ortmn of the cam

85

Q‘Oj |

95

This last outline closes the
100

105

another, and the time of cutting off the

steam varied accordingly. It will also be
seen that the pushing parts of all the three
cams shown 1 Kig. 2 correspond at %, which

is the point, at the time of whose pressure
against the cam yoke the steam is let into
the cylinders; so that, whichever cam is

working the shde Valve the steam 1s let on.

at the same period of the revolution, at the

‘time, or before, the crank 1s on the dead

center.

110

115

Another mode of accompllshmg the object

effected by the cam above described, is that
already mentloned of having separate cams
with intervals between them upon the same

shait as represented in the drawing, where
Fig. 5 represents the front of three cams
with intervals between them, showing the

outline of each, and Fig. 6 represents a sSec-

t1on thmngh the three cams along the line. =
¢ u, F1g. 5. But although cams thus con- '
st1 ucted, and various other shapes and ar-
130

rangements may be used to a,ccomphsh the

125
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‘object in view, }?et the triple cam represent- |

ed in Figs. 2 and 3 is preferred on account
of its simplicity and compactness, and on
account of the greater facility with which
the cam yoke may be shifted from one cam

to another, and more especlally on account

of the much greater despatch and certainty

with which the motion of the locomotive en--
~oine may be reversed in case of sudden

emergency. When the engine is in motion,
the movement is reversed by throwing the

‘cam voke in the direction from A to B, and

~upon a common eccentric or cam placed at

15
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sive privilege 15—

B for the purpose, and it will be perceived

that the triple cam Fig. 8 presents no in-

equalities that can impede the free and

rapid movement of the yoke in the direction
from A to B, which is not the case where the

cams shown in Fig. 6, are used. -
- What I claim as new in the foregoing
specification, and for which I ask an exclu-
1. The connect:
more wheels and the use of much larger cyl-
inders than wusual in proportion to the
weight of the engine, expressly with a view
to, and in combination with, the cutting off
the steam at different portions of the stroke

of the piston, by means of which arrange-

ment and combination the object, betore
stated, of adapting locomotive engines more

perfectly to undulating and curved roads, to -

heavy and light loads, and to slow and rast
speed, than heretofore has been effected.
9. The use of two or more cams operating
on the slide valves, admitting the steam 1m-
mediately to the cylinders for the purpose ot
cutting off the steam at different portions
of the stroke of the piston, as before de-
scribed, thereby economizing the steam, and
consequently the fuel and better adapting
the engine to the duty it may have to per-
form with different loads and on varying
orades of the road. ' ' -
The use of several cams or of one cam so
constructed as to perform the office of sev-

‘eral, as hereinbefore described, I believe to

on of the power to four or

311

be new in itself, separate and apart from

the combination herein claimed, and apph-
cable to every specles of locomotive engine
with advantage, and as such I claim a pat-

ent for it. The cutting off the steam at a
portion of the stroke by a cam operating

on the slide valve has been long known and
used on locomotive and other engines; but
the change 1n the time of cutting off the

50
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steam as described herein, and thus being

able to work the engine at full, half, or
other stroke, at pleasure, while the engine 1s
in motion, has not before been done by a cam
or cams operating on the same valve. An
arrangement has been used for cutting oif
the steam at some one portion of the stroke

and changing from that to full stroke at

pleasure while the engine was i1n motion,

| 60

steamboats of the present day, by having a

throttle or separate valve moved by a cam or

eccentric or crank, and so arranged as to

cut off the steam at a portion of the stroke
when desired. This however does not inter-
fere with either of my claims; inasmuch as
my second claim is for a mode of effecting

the cut off by means of the same valve that

admits the steam to the cylinder and not a

separate valve; neither does it interfere with

70

75

my first claim inasmuch as the cutting off

with the arrangement of connected wheels
and large cylinders as herein described, and

the steam and working at full stroke at
pleasure has not been done in combination
80

which arrangement in combination with the

cutting off the steam as here described 1s of

the utmose importance in effecting the ob-
ject of my invention, to wit—the adaptation
of the locomotive engine to undulating and
curved roads more perfectly than hereto-
fore, or to roads where considerable varia-
tion in the power of the engine 1s required.

- ROSS WINANS.
Witnesses: o |

Twaos. P. Jongs,
- CremeNT T. Foote.
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_ 65
similar to that practised in most of the
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