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UN ITED bTATES PATEN T OFFICE

ROSS WINANS, OF BALTIMORE '\/IARYLAND

USING EXHAUST-STEAM FOR INCREASING DRAFT IN -SMOKE-PIPES.; .

Spemﬁeatmn of Letters Petent Ne 5, 056 da.ted Aprﬂ 10 1847

To all whom, it mafy concern:
Be 1t known that I Ross WINANS of

the city of Baltimore, in the State of Mer

land, have nvented a new and useful Im-
prevement in Exhaust-Pipes of Locomotive-
Engines, and that the followmg 1s a full

‘and exact description of my said improve-

ment.

There are or dlnarlly two cylinders to a
locomotive engine, the piston rods of which
are connected to cranks operating at right

angles to each other. .As, in all the engines
known as high pressure engines, the steam
when it has driven the piston from one end
of the cylinder to the other, instead of being
condensed, 1s allowed to escape through a
pipe called an exhaust pipe, which in a Toco-
motive engine 1s led into the chimney, up

which the steam discharges itself, creating
as 1t does so, the draft on which the engine

depends for its efficiency; and to increase
the velocity of the discharged steam, there-
by increasing the draft, the orifice through

which 1t 1s discharged is contracted, so that
its area is less than the general sectional
area of the exhaust pipe. The motion of the

pistons in the two cylinders being regulated

by the cranks at right angles with each

other as aforesaid, the steam from the cyl-

inders 1s chscha,rged up the chimney in |

alternate jets—sometimes the two exhaust
plpes are brought into one pipe, which I
call, to avoid confusion of terms, the mouth
piece, the orifice of which 1s pr0per1y Con -
tracted and points up the center of the sec-
tional area of the chimney. The advantage
of this mode of construction is that the jet
of steam from each cylinder takes place
where 1t 1s most effective to produce a

draft—that is, at the center of the sectional |

area of the chlmney, but there is this dis-
advantage—that while the velocity of the
steam 1s Increased by being made to pass
through an orifice, the area of which 1s less

than the general sectlonal area of the ex-
haust pipe, the resistance which it there

meets with has a direct tendency to make
1t enter the exhaust pipe from the other
cylinder, or to impede the issue of steam
therefrom, causing a pressure upon the pis-
ton thereof subtracting from the power of

the steam then entermg that cylinder from

the boiler, and to that extent lessening the
efficient power of the engine. This is a well
known effect censequent upon the use of a

mouth plece common to the e:&hauet plpes of

the two cylmdels

To ebvmte 1t the ex-' )

haust pipes of the cylinders of some engines

instead of being made to discharge the.

steam 1into the chlmney through a mouth

0

piece common to both, are allowed to dis-

charge the steam separately into the chim- ' |

ney, the orifices of each being properly con-

tracted. In this way the reaction already

described is avoided, but the discharge does
not take place at the center of the sectional

area of the chimney, but on one side of such
center, which 1s objectionable, because the SR
effect of the discharge to produce draft is
less than 1t would be were the dlseharge
allowed to take place in the center.

In the accompanying drawings which are
made a part of this specification Figure 1,
represents one of these modes of construc-. -

t1011 and Fig. 2, the other.

s
In a patent heretofere obtained by me, I

have described a mode by which the orlﬁce_ "

‘of the exhaust pipe, whether the steam is o

dlscharcred separately from the exhaustf"“‘ L

pipe of eech cylinder, or {rom a mouth plece
common to both of them, is regulated at the-__-_'; |

pleasure of the engine-man while the engine

80

1s 1n motion. But my invention, then pat-
ented, did not. pretend to obmate the dlﬂicul-?

tles here mentioned.

- 85 .
My present mventmn consmts of a mode
by which a mouth piece common to both

exhaust pipes may be used and the orifice .

through which the steam is chscherged into

the chimney may be lessened without pro-if?ﬁ

ducing the reaction whose effect has already

been set forth. The advantages of both

modes of construction aforesaid are thus ob- . .
tained without thelr ettende,nt dlsedvan- SRR
9 -
By referring to Fig. 1, 1t Wﬂl be Seen tha,t"'?'-*? '__.._--5-:-
the orifice of the mouth plece at @, 1s less* .
than the sectional area of the two exha,ust R
pipes leading into it at 3, b, and it will be: -~

tages.

readily understood that a further lessening 100

of the orifice at ¢ must have a tendency to =~
force a portion of the steam discharged at
the time, from the cylinder connected with. -

the exhaust pipe, say ¢, into the exhaust.; “105 o

pipe D—or to retard the steam 1SsUINg

100

therefrom. But if while the orifice of the O
mouth piece at @ is lessened, I can, to. the -

same extent, lessen the sectlonal area of the

pipes C and D at b, b, this effect will be
avmded because the mcreese of the velocity

of the steam escaping from the pipe, say G

_ Wlll be given to it at &, before the steam en- '



~ ters the mouth piece,and'the- reaction _éon-_

en

 the other piston through the exhaust pipe
D. If the discharged steam passes & at a
oiven velocity, and the orifice at @ 1s of the

10

£ R 0,056

N

sequent upon the lessening of the orifice at

b, will be confined to the pipe C, and will |
not affect the pipe D, as it would do were |

the reaction to take place 1n consequence of

the lessening of the orifice at ¢ only, when |
~ the steam from C would necessarily, to some

extent, cause a reaction as already stated on

~ same area with the sectional area at 0, there

15

" ing the sectional area of the exhaust pipes,
at the same time and to the same extent that

20

28

can of course be no reaction down the op-

posite exhaust pipe. My invention there-

fore consists in increasing the velocity of

the steam from the exhaust pipe of the cyl-

inder, which is discharging at the moment,
before it enters the mouth piece, by lessen-

the orifice of the mouth piece is lessened,

~ at the pleasure of the engine-man; and the
contrivance or mode of construction used |

by me is as follows. =~ -
In the first place I make the orifice of the

mouth piece of the same area with the sec- |

~ tional area of each exhaust pipe, where they

30

33

are united with the mouth piece. All these

areas 1 make rectangular—though this_-is:-l

not absolutely essential. The sum of the

sectional areas of the two exhaust pipes
therefore, is double the area of the orifice of
the mouth piece, but the length of the sec-.
~ tional area of each exhaust pipe, lengthwise,
say of the engine, is twice as great as the
length, or width rather, of the orifice of the
mouth piece in the same direction. The ori-.

fice of the mouth piece is therefore a rec-

 tangle whose greatest length is: crosswise

40

~ pipe, whose greatest length is lengthwise of
the engine, where the two come together at

45

of which, where the exhaust pipes come to-

50

of the engine, of the same dimensions ex-
actly with the sectional area of each exhaust

the bottom of the mouth piece at b, b, Fig. 1.
- The mouth piece on the inside, therefore,
is a truncated wedge, the area of the base

gether, is just double the area or upper por-

tion or orifice from which the steam 1s dis-

charged into the chimney. = |
- In the drawings hereto annexed, Fig. 3,
represents a plan of the mouth piece ¢ b ¢ f

~ representing the base of the wedge shaped

b5

‘interior and g, %, ¢, %k, the top. Fig. 3" 1s

an isometrical representation of the same.

~ haust pipe C. .

64

65

¢, d, e, f, is the sectional area of the ex-

haust pipe D, ¢ d being the division between

the two pipes, where they enter the mouth
piece, and ¢, %, ¢, & is the area of the orifice.
~ of the mouth piece at a, Fig. 1, and a b.¢ &
and ¢ d e f are of the same area each as |

g ki k. Having premised thus much it will

a, b, ¢, d is the sectional area of the ex-

.

| mouth-piece «, b, and e ]c--bn.-ﬁﬂle plan fFig;fg
and e g A D and e 2 k& | on the isometrical

‘the drawings hereto annexed.

- of the exhaust pipes C, and D, and when

The chamber of the mouth piece & &, IF1g.

the area of the exhaust pipes C,and D, while
I contract the orifice of the mouth piece a.-

and the side e f to n, o, the exhaust pipe G,
is lessened to 7, ¢, d, m, and the exhaust pipe

D to Cy d:.ga Tt “Thlle the OI'lﬁCe()f the ':1”_[1_01;11311' |

piece 1s reduced to p, ¢, 7,5, Which 1s seen
on inspection is of the same area with the

projection Fig. 8%, inward, at the same time
toward the partition ¢ d, I will accomplish

| the object I have in view, for I will contract 70 '

Suppose the side @, b Fig. 3, moved to { m, -

75

lessened areas of the pipes C and D. The ;

pipe C, then reduced to I, m, ¢, d, discharges
1ts steam through the mouth piece reduced
to p, q, 7, s, into the chimney, through
openings of the same size, and of course
without more resistance at the top of the

mouth piece, than it encountered at the top

of the exhaust pipe, which was the object

‘to be accomplished.

The mechanical cont_fivgﬁcg'.ﬁﬁr11i¢h 1 em-..'
ploy will be best understood by retference to

Fig. 4 represents a vertical section of the

common pipe, or as I term it, the mouth-

‘piece, to which the two exhaust pipes are

30

85

90

connected at the openings C and D, and

which mouth piece is divided into two cham-

bers forming continuations of the exhaust

into the chimney is at X. The sides of the
chamber o, are formed by the movable

95

pipes by a partition ¢, ending at w, above '
which point is but one chamber v, whose
orifice from which the steam 1s discharged
100

plates W W, which are represented in the
drawing as brought together so as to con-

tract the orifice of the mouth piece. The
side view of these plates is shown in Fig. 5,
representing a side view of the mouth-piece,

105

by the dotted lines w, w, w’, w’. It will be

seen that the plates are attached to rods Y,

1Y, moving freely endwise in the sleeves z, 2,
‘which form a part of the outer case oi the
‘mouth piece. According to the description
‘already given the line u, u, representing the

110

top of the partition between the pipes C and
D Fig. 5 is twice the length of the line w, w,

4, is made so large that when the plates are
drawn fully back, the area of the full open
orifice at X is equal to the area of each

115

120

the plates are moved forward toward each

other, the area of the contracted opening of
the exhaust pipe, say D at the point u Fig.

exhaust pipes come together is equal to the
contracted area of the orifice of the mouth

piece at X as shown in Fig. 4. This neces-

4, or the line w v Fig. 5, at which the two
125

sarily results from the fact that the plates

move parallel to each other, while the width

be seen that if I can move the sides of the | of each plate at u is double the length of 130




It

10

- vent the escape steam from one cylinder

19

20

20

5,056

the top of it. Were the division ¢ continued
up to X instead of stopping at u, then the

opening at D" would be but half the area
~of the opening at u, but as the division of the

exhaust pipes ceases at w and the chamber

1s thereafter common to both, the area of
the opening at C” 1s to be added to the area
of the opening at D’ and this makes of

course the orifice of the mouth piece X ‘equal
to the sectional area of the exhaust pipe at |

the point %, and thus the object almed at 1s

accomphshed
The object to be obtained which 1is to pre-

causing a reaction on the piston of the other,

‘may perhaps be still better obtained by mak-
ing the orifice at X slightly longer than

the orifices of the exhaust pipes at w,
although I have found a correspondence in
the size of the orifices to answer well in
practice. The lessening of the orifices of the
exhaust pipes, as compared with that of the
mouth piece,

It will be seen, Fig. 4, that the corners of

 the lower inner edges of the plates are bev-

30

35

40

45

50

eled to facilitate the passage of the steam
and that the plates are steadied in their mo-
tion by the ease of the mouth pieceat e a, ¢ a.

Fig. 6, represents a horizontal section of

the mouth piece through the center of the

rod Y Y, and from the three Figs. 4, 5
and 6, drawn to the same scale the construc-
tion of the mouth plece is apparent.
of cast iron throughout except the rods Y Y,
which are of wrought iron.

It now only remains to describe the man-
ner in which I give to the engine-man the
power to regulate the draft by advancing or
drawing back the plates W, W, while “the
engine 1s in motion. For this purpose 1
attach to the mouth piece as represented in

the drawings If1g. 5, two boxes 1, 1, see also

If1o. 6, to contain a shatt 2, 2, pm]ectmo' be-

yond the rods Y Y, and the axis of which

I place above the axes of the rods Y Y,

though 1t may be placed on a line with or

below them. To this shaft I attach two
wheels or pulleys 38, 3, the peripheries of
which form the one turn of an endless screw,
and fit into notches 4, 4, in the rods Y Y
as represented 1n Flg 6. The pitch of the

- screw 1s regulated by the extent of motion

to be given by one revolution of the. wheels

is readily accomplished by
merely extendmg upward the division #.

It 1s |

engine man can turn the shaft by any of

the known means such as a small bevel cog

v a i
. .. i .
. .o .
. .
L) . s =
. ' r . ~
' e . : .
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'
- . . 1 .
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| to the lates W W, and the SCIeWS are one a 55:;:-;.'-1

right and the other a left hand one, so that
the plates W, W, to which they give motion
are made to move in ‘oppostte directions
when the shaft 2, is turned around. The =
60.

wheel placed at one end of it, which end is -

projected beyond the smoke box for the pur-

pose, into which bevel wheel meshes another

and similar wheel at the end of a rod reach-
ing back to within reach of the engine man. -
This mode of transmitting motion is well

understood by machinists and need not to be

represented or more particularly described. .
70

The drawings accompanying this speci-
fication are to a scale of three 1110hes to a

ing the principle of my invention.

What T claim as new and deswe to secure_' SRS

b Letters Patent is—

foot, and show what I have found in prac-
tice to be a, good proportion of parts, though |
this proportion may be varied without affect-

1 The diminution of each of the openmﬂ's :
of the exhaust pipes of a 1ocomotwe engine

with two cylinders while the engine 1s 1n

motion at the pleasure of the engine man, .
and where the exhaust pipes. dlscha,rge them- SR

selves through a mouth piece or pipe com- =~ =
‘mon to both, while the orifice of such com-
mon pipe or mouth piece, is at the same time 85 = -
diminished to the same or similar. extent for SR

the purpose above set forth.

2. 1 do not claim the dlmmutl(jil of the o
*orlﬁce of the pipe common to both exhaust =~
the exhaust pipes, where they dischargetheir .~ -
steam separately into the chlmney, for a
patent- for such an mventlon has been = -
already granted to me, but I do claim -
pipe or mouth piece Th combination with
the diminution at the same time of the open- =~
mgs of the two exhaust pipes before they L

pipes, or the diminution of the orifices of

the dlmmutwn of the orlﬁce of the common

are united 1n the common pipe.
3. I also claim as new the mode of domg

this by the use of the Wedge shaped plates
herembefore descrlbed actmg 1n the manner S
descrlbed - T

Wltnesses
-~ Jwo. H. B. LATROBD, -.

Pai. W. KevsEr.

80

100 ;f._::?-_' o
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