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UNITED @TATES PATENT 0 FFICE

J R. ROBI"\TSON

OF BOSTON, MASSACHUSDTTS

STEAM-ENGINE.

Speci_ﬁea,tien ef Letters Patent Ne. 3-2,205, dated April 30, 1861,

To all whom it may concern:
Be 1t known that I, J. R. RosInsox, ef

Boston 1n the county of Suffolk and Stete
of Mftssachusetts have mvented a new and

useful Improvement in Steam-Engines; and

I do hereby declare that the followmﬂ 1S 2
tull, clear, and exact description of the
same, 1efe1ence being had to the accom-

. panying drawings, iormmg part of this

epeelﬁcatlon 1n. which—
Figure 1 1s a side e evatlon of a hor 1z011ta,1

- non eondensmo steam engine with my im-

- plan of the same partly mn section.

15

Fig. 2 1s a
Iig, 3

provement, pzutly In sectlon.

1s & side view of the cut off eccentric.

~ Similar characters of reference indicate

corresponding parts in the several fig ures.
In the use of a cut off on a steam engine,

S0 long as the resistance to the motion of the

20

engine is so great as to require an amount of

steam in the cylinder that shall at the end

- of the stroke be at a pressure above that of

the exhaust the full ‘Ldvmnteoe of the ex-

~ pansive ::'LCtIOIl of the steam 1s obtamed but

26

when the cutting off of the steam 1s eﬂected

so early in the “stroke that the pressure of

steam 1n the cylinder at the end of the stroke.

1s less than that of the exhaust there 1s a

~oreat loss.

30

My invention consists In so. GOlIlbllllllﬂ' a

variable cut off and a throttle valve undel

ling device with Whlch both are connected,

39
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that the cut off will operate alone as the
regulator while it can do so economlmlly,

'the throttle valve being 1n the mean time

moperative and open, and that when the cut
off, to continue 1eoula,t1no would 1eq111re

to opemte so early in the stroke of the. Pi1s

ton that its use would cease to be ‘Lttended

with economy, or be less economical than |
the use of the throttle valve, its further op-

eration will be suspended or checked, and

the throttle valve shall be blought mto op-

eration as the regulator.

To enable those skilled in the art to make

and use my invention 1 will proceed to de-

scribe 1t with reference to the dmwmos
A, is the bed-plate of the engine; B , the

cyhndel S, the Valve chest C the piston

rod; D, the connecting rod; I, the crank;

F, the crank shaft; G, the main eccentric

~operating the main shde valve H, by which
- the i1nduction and eduction of steam are

" 9b

effected, (3’, 1s the main eccentric rod, and -

‘H’, is the valve stem.

the recess a, Z) to drive the eccentric.
front @, of _the said recess is beveled from the
middle toward the sides of the eccentric,

the slide L, along the o*reove

the shatt.

of well known construction.

I, is the cut off valve resting upon or
against the back of the m::un valve and con-
structed and operating in a well known man-
ner. I, 1s the stem of said valve; J, is the

cut-off eccentlle fitted to turn a ehelt clis-

tance back and forth around a sleeve g,
that 1s fitted and ﬁrml secured to the ehait

| I, but confined lenﬂ“thwme of the said sleeve
and connected with the valve stem 1’, by the

rod J’. This eccentric has cut 1n 1ts bore a

recess @, O, see Iigs. 2 and 3, for the admis-

sion of a double inclined plece K, see If1g. 2

which 1s rigidly secured to a lide L, Wthh '
is fitted to worlk in a Jlongitudinal ﬂ'roove 7,
‘1n the sleeve g, the inclined faces ¢, d of the

sald plece K, acting against the front @, of

The

All these palts are
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and the inclined faces ¢, d, of the piece K o

terminate 1n a flattened ()mt ¢. By moving

f, the eccen-
tric 1s caused to effect the cutting off of the
steam earlier or later in the stroke of the
piston. The cutting off is effected at the

| earliest desirable point in the stroke of the

80

piston when the point e, is opposite to the

most pl ominent point in the face @, as shown

| in Fig. 2, and the induction of steam is made
" the control of a oovernor, or other control-

to continue during a longer portion of the

“stroke by Shlftl_‘{lﬂ the slide L, in either di-

rection from this 1:)051’[1011 such movement of
the slide causing the eccentric to recede upon

inclined piece K, are used to ogive the cut
off the necessary variations to effect the regil-

| lation of the engine, while the reﬂ'ulatlon 1S

effected by the cut- oﬁ" but the sleeve ¢ ¢, can
be moved upon the shaft to advance or draw
back the eccentric for the purpose of varying

lation by the cut-off commences. The slide
I, is firmly secured to a circumferentially

or -ooved collar L./, which surrounds the shait
F, and 1s caused to rotate therewith by the
said slide fitting the groove f. To the groove.,

of this collar there is fitted a loose ring M,

which is made in two parts to enable Tt to

The said slide L, and its double

8b

00

9b

the point m the stroke at which the regu-

100
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be put on, and which 1s connected by two .

pins A, A, with a rigid forked bar N, Whmh
conta,ms a female screw thread ﬂ;tmﬂ* to a
male screw thread on a shaft P, Whlch 1S ar-
ranged parallel with th_e__sh‘mft I, 1n fixed

_110_'
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bearings ¢, 2, and which is represented as

- furnished Wlth a hand wheel QQ, to enable 1t

10
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| known as the gridiron valve.
~of this valve is connected by a toggle %, £,

this toggle is connected by
‘one arm of an elbow lever T, which works
~on a fixed fulerum p; and whose other I,
“has connected with 1t a slotted rod U, whose
“slot ¢ receives within 1t a stud 7,
secured to the bar N, by which the variation

to be turned by hand but which may be
suitably connected with a governor. Dy

turning the said shaft P, the bfu N, is caused
to move along it, and so to move the slide

L, and its double inclined pilece IL, and so
shift, the eccentric J, for the purpose of
regulating the engine by the cut-ofi.

R is the throttle valve of the construction
The stem 7,

with a fixed pin 7, and the joint pin m, of
a rod =, with

Wh] ch is

of the cut-off for the purpose of regulation,
is effected. The length of the slot ¢, 1s such

that the stud », 1s ca,pable of moving within

it a distance equal, or very nearly eqml to
half the length of the double inclined plece

K, taken in a direction parallel with the
shaft.
~one end a notch 7, (see Ifig.

The said slot ¢ has in one side near
2) for the re-

~ception of a tooth 8, which is formed by

i"30

cutting a.notch in the stud r, and there 1s

attached to the bar N, a sp]:mtr ¢, which

presses against the rod U, in such a manner

“that the notch 7, will Slip over and engage
~with the tooth 8, when the said tooth arrives

30

opposite to the said notch. On the opposite
side of the rod U, to the spring ¢, there is

arranged a statlonaly pin %, Or other equlva-

40

lent stationary piece against which a curved
portion v, of the rod U 1s brought by the

movement of the said rod with the stud 7,
for the purpose of unlocking the said rod

~from the said stud by pushmo aside the

-said rod far enough for 1ts notch 7, to ship
- off the tooth 8.

45

The operation of the combined cut-ofi and
throttle-valve 1n regulating the engine may
be described as follows. While the resist-

~ance to the motion of the engine 1s such that

20

in regulating with the cut-oft without throt-
tling, it requires the admission of steam to
‘the cylinder beyond that point i the stroke
~within which the cut-off 1s 1noperative by

- reason of the permanent adjustment of the

0O

60

65

sleeve g, the tace d, of the pilece K, remains

in operation upon the eccentric under all
variations in such resistance, and the move-
ment given to the slide L, and bar N, to con-
trol said variations causes the pin 7, attached
to and moving with the said bar to move
back and forth in the slot ¢, without disturb-
ing the open throttle valve, until the resist-

‘ance diminishes to nearly the point which
will require the cut-off to take place at the

earliest practicable point, viz: when the point
¢, has nearly arrived opposite the point q,

when the pin », will arrive at that end of the |

W’V’len the resistance increases

32,205

slot .g,, next the notch 7, and the spring ¢,

will cause the said notch to engage with the

tooth 8. The continued diminution of re-
sistance beyond this point causes the move-
ment of the bar N, and slide L, to continue
in the dl] ection of the arrow ShOWll on the
slide L, in Fig. 2, and the pin », operating

g ainst the end of the slot 7, commences to
1ts action upon

close the throttle valve by
salcdl valve through the lod U, lever T, rod
n, and toggle /, and a still further diminu-
tion of resistance cauges the point ¢, to pass

the point @, and bring the inclined face ¢,

into operation on the cccentric J, and hence

as the throttle valve continues closmg, the

variation of the cut-off is reversed and the
steam 1s cut-off from the cylinder later and
later 1n the stroke, and by this means, while
the steam 1s
tion 1s produced in the cylinder, and the
valves are relieved of excessive pressure.
agaln, the
movement of the bar N, and the slide L, 1S

reversed, the tooth 8, of ‘the pin.7, operating
in the notch 7, of the slot ¢, moves back the.

rod U, and so closes the throttle valve, the
movement of the pilece K, at the same time

being throttled, less condensa-

70

79

80

89

90

causing the cut-off to operate earlier 11 the |

stroke as the throttle valve opens. The
throttle valve will have been opened wide as

the front ¢, passes the front ¢, and when this

has taken place, the curved portion v, of the
rod U, having just previously come in con-
tact with the stationary pin w, will by its
movement against the said pin 1n the direc-
tion of the arrow, shown on the rod U, cause
the said rod to be moved aside far enough
to liberate 1t from the tooth 8, of the
and 1 any continued movement of the bar

N, in the direction of the last mentioned

arrow, occasioned by a further increase of
resistance to the motion of the engine, the
pin 7, will move freely along the slot ¢, and
the throttle valve will be again undisturbed
until the diminution of resistance again oc-
curs and reaches the point at which “the pin
moves forward again to the notched end of
the slot ¢, when the action will agaln be as

before descubed with reference LO that con-
dition. -

T will here remark that in speaking of
the degree of resistance to the motion of
the engine I have meant resistance relatively
to the pressure of steam 1n the boiler or
steam pipe, such resistance varying not only
with the load on the engine but with the
pressure of steam. ,

The particular system of induction, educ-
tion and cut-off valves, valve gear,
variable cut-off gear, throttle valve and its
operating mechanism which T have repre-
sented are by no means indispensable to the
success of my invention, but are merely
represented as being as well adapted as any
other to 1llubtrate the mvention.

pin 7,
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1 do not confine myself to the use of any | stroke of the piston, and the throttle valve,

particular kind of cut-off, or-any particular
kind of throttle valve, or to the use of any
particular mechanism for operating the cut-
off, or combining the throttle Vfllve there-
Wlth but :

What T claim as my invention and desire
to secure by Letters Patent ; is—

1. So combining a varmble cut-off and a
throttle valve in “connection with a steam
engine that the cui-off, only, will act as the
reﬂulatm when the enﬂ'me 1s subjected to a
resistance which requires the admission of

the steam beyond a certain point 1 the |

i

only, will ‘LCt as the regulator when the

8

15

engine is subjected to less Iesmtzmce, sub-

Smntmlly as herein specified.

2. So constructing and applying a vari-

able cut-off gear Whmh 1S combmed with a
throttle valve as above specified, that as the

20

throttle valve closes, the cut-off will operate -

later in the stroke of the. enome, substan—

tially as herein described.
- J.R. ROBINSON
Witnesses:
- Lewis A. Tuoker,

C. W. Cowran.
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