(Model.) 4 Shée,ts—Sheet 1.

C. A. CARLSON.
" VALVE FOR STEAM ENGINES.
' - Patented Sept. 15, 1885.

~
t | "
Yk hRHIE=
, I

® =V
: P
: b
| : '
' |
: :
r""""""‘tt )

| i
T | 21} if !
i
| =N
it
NN
| .
|T e
S LTI
WiTnESSES g
Chos. S. Gooding 5 7

A | ) x ‘ b
Oolrtr 4/4/'0 ' ' i O
| ' L e o = VA :

N. PETERS, Photo-Lithographer, Washirgton, D. C.

. .
I"H U1
H -
“
. L] -



(Model.) 4-Sh'eets-'-3heet 2.

0. A. CARLSON.
VALVE FOR STEAM ENGINES. _
- No. 326,398. | Patented Sept. 15, 1885.

..-:--. | - . - O

-

[

L r 8 X X .

skl
|
N

| o — e wmksh
;
i
|
i
]
!
y
-l
1
—

. _':r:
oz - 1l.
| L _Ki- i|1
C AN : l‘
_P ¢ ' - — | I
2~ NP W
* ' J * ' § , 7
-3 *1 Qﬂ '; .}‘:if
C . ..l"': Ii- _,‘1::“-— I
' " BNR Ne—--

~ | |

. _ 6" |

[ |

'

. !

7
N
—T7
Lo

W TNEBSES: - | VENTOR
| C/}M(LS..SJ- CY,Ootliﬂ‘g. . - @/MD)

N. PETERS. Phote-Lithograpner, Washington, D. C




4 Sheets—Sheet 3.

¢. A. CARLSON.
VALVE FOR STEAM ENGINES.

(Model.)

Patented Sept. 15, 1885.

No. 326,398.

\/\/ITN ESSES:

- Chaos S.Qooding

L -

O

Washington, D. C,

M. PETERS, Phote-Lithographar,



4 Sheets—Sheet 4_; |

‘Patented Sept. 15, 1885.

C. A. CARLSON.

o-l.idhographar, Washington, D. C.

HS. Phot

M. PETE

VALVE FOR STEAM ENGINES.”

N . __.rl i —

I - . | . | II_TI_

CANNY T E . A L

g VNN } _ N N 0|

: 't ' _

: “L 2N ¢ 1 ow m " ! ““ |

L Pl i | N7 .

.. : LA | . . B ...”,l ~

..... = Y ¥ IR

QY| =] = O] . 1 H B

4 L /e ! | L

No. 326,398.

(Model.)

N WY =g
] * AR N Sl e 0 uo
1 e g N IF \ ) | - -
A TR R N N i - ny m
| . ! ' Iy ! “ _ | .

1] mlu - P L4 |.|“"..I -1 __t.___..i“ _H_ w
e e dERl nd
B <3 \ | ) il _ﬂui e OJ
2% ) = _ I W \w NS

W..... DRSS



w

10

L3

206

25

35

40

45

50

UNITED STATES PATENT OFFICE.

CARL A. CARLSON OF BOSTON, MASSACHUSETTS,

VALVE FOR STEAM-ENGINES.

@PLCIPI@ATION forming part of Letters Patent I\To 326 393, dated Hepiember 15, 1885.

Application filed Mﬂrch "’8 1880.

{(Model.)

To all whom tt may concer: |

Be it known that I, CARL A. CARLSON, of
Boston, in the county of Suffolk and State of
Massachusetts haveinvented certain Improve-
ments in Valves for Steam-Kngines, of Wthh
the following is a specification.

This 1nvent10n relates to valves for steam-
engine cylinders, to a single valve supplying
steam to two cylinders, and to a peculiar com-
bination of devices for giving motion to such
valves.

My improved valveservesas a steam-chest—
that 1s, the steam passes lengthwise through
1t 1n passages formed for both the live steam
and the exhaust. A limited oscillating mo-
tion about its axis is given to the Valve S0 as
to open alternately the ports for the live and
the exhaust steam. A peculiarity of the valve-
motion 1s that it is derived from a crank and
eccentric connection with the connecting-rod
at a polnt intermediate between its ends,
which point moves in an ellipse, and the ar-
rangement 1s such that the steam-ports close
suddenly to cut off the steam at the desired
point in the stroke, provision being made for
adjustment in this respect. The valve is
thoroughly counterbalanced,so as to run with
very little friction.

My invention is illustrated as applied to an
upright double-cylinder engine, for which it
18 especially fitted, each cylinder receiving
steam at 1ts 0pp0s1te endsalternately, through
the valve common to both, which va,lve for
the purpose, is oscillated 11:1 a short are about
its axis. Itis, however, obvious that thecyl-
ders may equml]y well be horizontal, and that
my invention is applicable to 01'dina-ry single-
cylinder engines, and I have contemplated
working slide-valves by an attachment to the
connecmnﬂ* rod.

In the dlawmn*s Figure 11s. an elevation of
an upright engine prowded with my improve-
ment, the cylinders and valve-gear in vertical
section. IKig. 218 a vertical section through
one cy llndel and the valve, taken on the line
b, Fig. 5. Iig. 3 1s an elevation and three
transverse sections of the oscillating valve.
Fig. 4 is a plan of the cylinders and valve-
gear, the frame i1n section on line ¢, Fig. 1.
Fig. b 1s a horizontal section of the cylinders
and valve on line d, Fig. 2. Figs. 6 and 7are
details of suitable valve-gear. Figs. 8 to 12

| are sectional views showing the valve-chami-

1

ber and inclosed valve arranged crosswise of

| the cylinders, Figs. 8 and 10 representing the ss

steam-inlet as midway of the valve-chamber,
and an outlet at each end thereof.

A A represent the steam-cylinders, and B
the valve-chamber, the walls of which are cast

‘in one with those of thecylinders,asbestshown 60

1n Figs. 5 and 10.
C is the valve, externally ¢y lindrical to fit

| snugly within the chamber B, in which it is

arranged to haveaslight oscillsting or recipro*
cating rotary motion, sufficient to open and 65
close the ports and admit steam at the oppo-
site ends of the cylinders alternately.
- (is the valve-stem, a continuation of the
valve by means of whlch 15 18 osclliated.

The valve C is cast hollow, having within it 7o
a channel, S, for live steam, and one or more
passages, X for the exhaust- steam both formed
by coring in a manner well known, leaving
thin partitions P between them, and an exter-
nal shell, throngh which the pmts D E are 75
formed. The valve-channels are not of uni-

- form shape throughout.

Figs. 2, 3, and 5 show the positions of the
partitions at the several section-points 1, 2,
and 3. The steam enters the valve-chamber 8o
from the boiler, as indicated by the arrow in
Figs. 2 and 11, and passes into the valve
through the openings shown in the upper sec-
tion, 1. The live-steam channel S extends
thence in a crescent form around the interior 8s
of the valve, to bring the ports D D (formed
at the opposws ends of the crescent) into posi-
tion to supply steam from this one channel to
the upper end of each cylinder alternately as
the valveoscillates. Midway ofitslengththis go
live-steam channel changes from the margmal
crescent form ofsection 2 to the central straight
form of the lower section, 3, so that at the in-
stant steam 18 supplied from the crescent por-
tion of the channel to the upper end of one g3

‘eylinder it is supplied from the straight por-

tion of the same channel to the lower end of
the other cylinder, to cause their pistons to
reciprocate in opposite directions simulta-
neously. |
During the advance of each piston the valve
oscillates, bringing its ports into position to
admit live steam to the other end of each cyl-
inder, so as to force the pistons back again;
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and thesebscil]atmw movements also openthe
The

exhaust-ports I at the proper instant.
exhaust-passages X are shown in the sections
Figs. 2, 3, and 5 as varying in position to cor-

1‘esp0nd With those formed for the live steam.

Thus at the section 2 the exhaust-passage X 18

seen between the ports formed at the extrem-

it1es of the crescent-shaped live -steam space;
and at thelower section,3,the singlelive-steam
port D is between the two ports K, as the
steam-space S 18 between the two branches X
ofthe exhaust-passage. Thesechangesofshape

and position are to enable the single oscillat-

ing valve to supply live steam to the two cyl-
inders through two ports at one end and one
at the other end, and to receive the exhaust-
steam from both eylinders through one portat
one end and two ports at the other.

Figs. 8 and 10 show the same general con-
struction, except that the steam is admitted
midway of the valve, and, passing thence _to
right and left, enters the cylinders,
Figs.10and 12, ‘and the exhaust-steam emerges
from each end of the valve. These figures
1llustrate the application of my invention to
single-cylinder engines, either of the cylinders
showu in Figs. 8and 10 being supplied th rough
one-half of the valve.

The valve oscillates ﬁflth great ease, being

perfectly counterbalanced,so that no mequal

with its proper action. This is illustrated in
the sectional views,Figs. 3and 5. Thesteam-
ports D D, (section 2,) opening through the

ber. I however form an opening, F, of equal

area between the ports D D, so that pressure
against the walls is equ_aliz_ed. So at section 3

the single port D is counterbalanced by a like
opening, F, through the valve and against the
wall of its chambel

H is the connecting-rod through which the
reciprocating movemenb of the piston-rod I is

converted into the rotary motion of the shaft

J by means of the crank K. | -
At a point about midway of its length I se-

cure to the connecting-rod a device for actu-
ating the valve C, and toavoid weakening the
rod-by drilling through it, I prefer the novel

“construction 1ndlcated 1n Fws 1, 6, and 7, al-

though not limiting my frenera,l clalm thereto
A cla,mp, L, made in two parts, 18 bolted fast
to the rod H, and a wrist- pin, M, is fitted in

a recess formed between the parts of the clamp |

S0 as to revolve therein. This wrist-pin moves
in an ellipse, and by my devices this move-
ment gives rotationto a short shaft, N, carry-
ing an eccentric, O,which, by its strap Q and
rod R, oscillates the valve C through the pro-

longed valve-stem (. The short shaft N is |.

mounted for rotation in a suitable bracket or
standard, T, and has at its end a collar, U,
bearing a slotted plate, V, secured to the eol
lar by serew-bolts passing through the curved

slots, so that said plate is adjustable on the

as 111-

shell of the valve, would force the valve pow- |
erfully against the opposite walls of its cham-

326,398

collar about the axis of the shaft N to provide
for reversing the engine and adjusting the cut-
(See Flns 6 and 7.) This adjastable
plate has a hub W, from which an arm, Y,
projects, passing through and working freely
in the head ofthe wrist-pin M. The arm Y 18
therefore a erank for the rotary shaft N, and
the wrist-pin, (moving elliptically around the
axis of said shaft,) engages with the arm at a
constantly- varying point, the arm reciprocat-

ing through the head of the erst-pln in its

movemeuts

Instead of the cylindrical arm Y working in
a hole in the rotary wrist-pin,I sometimes em-
ploy a slotted arm with a solid pin working in
the slot to give thesliding connection desired.

The upper end of the valve-stem hasan arm,
Z, projecting from it at about a right angle
and connected at a similar angle to the eccen-
tric-rod R. (See Fig. 7.) This rod R is suit-
ably jointed to its strap and to the arm Z, so
as to permitit aswinging movement when the
rotation of the eccentric O oscillates the valve;
or, if preferred, the arm Z and rod R may
ha,ve a slot-and-pin connection.

In Figs. 8, 10, and 11 thevalveis osclllated

{"by an arm, A attached to the shortened stem

G of. the.valve and adapted to be actuated
from the connecting-rod or an eccentric on
the main shaft.

I do not claim as of my aneIltIOI] the gen-
eral design nor the delail features of the en-
gine proper herein shown; nor do I limit the
application of my 1nvent10n to engmes of this
type; but

"I claim as my invention—

1. The oscillating steam-valve C, havmg the
longitudinal partltlon P and steam- -passages S
X, and provided with the ports D E, substan-
tl_ally as set forth.

2. The oscillating valve C, having steam-
passages S X and ports D E, and provided
with the prolonged stem G, in combination
with the connecting-rod H and means for os-
cillating the valve and itsstem therefrom,sub-

1 stantially as set forth.

3. The combination of two steam-cylinders
having reciprocating pistons therein with asin-
gle oscillating valve, C, through which all the
steam passes longitudinally, said valve having
the lengthwise partition P, and at each end
the ports D E, adapted to supply steam to
both said cylinders simultaneously, substan-
tially as set forth.

4. The cylinders A Aand cylindrical. Valve-_

chamber B, cast integral with each other, in
combmatlon with the oscillating valveC, here-
in deseribed,actuated from the connectlng rod
to supply steam to both cylmders, substan-

tially as set forth.

5. The oscillating valve C, cast hollow,with
the partition P, separating its channels for live
steam and exhaust steam, as described, the
live- steam channel having two ports in its up-

per portion and one only in its lower part,and

the exhaust- passage having one port only in
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its upper part and two in its lower, Substan- |

tially as and for the purpose set forth.

6. The combination of asteam-cylinder with
a Steam-valve actuated from the connecting-
rod of the engine under an arrangement such
as described, whereby from the middle of said
rod a shait 18 rotated to actuate said valve,
substantially as set forth.

1

Intestimony whereof I have signed my name
tothis specification, inthe presence of twosub- 10
scribing witnesses, this 25th day of March, 1885.

CARL A. CARLSON.

Witnesses:
A. H. SPENCER,
HE. A. PHELPS.



	Drawings
	Front Page
	Specification
	Claims

