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UNITED STATES

PaTENT OFFICE.

ROBERT E. STEPHENSON, OF INDIANAPOLIS, INDIANA.

VALVE-OPERATING MECHANISM.

SPECIFICATION forming part of Letters Patent INo. 488,780, dated December 27, 1892, '
Application filed August 22, 1892, Serial No. 443,816, (Nomodel)

To all whom it may concermn.

Be it known that I, ROBERT E. STEPHENSON,
a citizen of the United States, residing at ln-
dianapolis, in the county of Marion and State
of Indiana, have invented certain new and
useful Improvements in Valve-Operating
Mechanism, of which the following is a speci-
fication, reference being had therein to the
accompanying drawings. R

My invention relates to certain new and
useful improvementsin valve operating mech-

-anism. for steam engines.

The object of my improvements is to pro-
vide means, operated directly by
rod, or the side rod of an engine, whereby the
steam valve is adjusted, reversed and re-
turned as desired, thereby doing away with

the two eccentrics and adjunctive devices or-

dinarily employed in such operation, and ac-
complishing the same results with greater
ease and simplicity of parts.

To this end my improvements have refer- |

ence to an attachment for the main rod,
adapted to be adjusted to equalize the cut-oft
of the valve, by its connection with my form
of mechanism; have reference to a pair of
shafts, one mounted within the other, and
adapted to be adjusted circumferentially;
have reference to a disk mounted on the in-
ner shaft and an annunlus supporting the ad-
justing lever set to different adjustments
through its connection with said inner shatt;
have reference to a slotted piece or guide,
also carried by said annulus, adapted to be
adjusted thereon according to the amount of
lap and lead on said valve; and have refer-
ence to other points of detail hereinafter de-
scribed and claimed.

In the accompanying drawings on which
like reference letters indicate corresponding
parts: Figure 1, represents a side view of the
principal parts of an engine, the steam chest
and cylinder being in section and my valve-
operating mechanism attached to the main
rod; Fig. 2, a perspective view partially in sec-
tion, of one form of my valve-operating mech-
anism; Fig. 3, an enlarged view of a valve,and
the steam ports in section, illustrating their
position with regard to sald mechanism,
shown enlarged in end view;and Fig. 4, a
similar view to Fig. 8, showing another view

the main

| corresponding position of the operating mech-

anism, illustrating an extreme position of the
same. FKigs. 5, 6 and 7 enlarged detail views
of a sliding collar; Fig. 8, a similar view of
the inner shaft, and Fig. 9 a perspective view
of a simple shaft for valves not requiring to
be reversed. | -

The ordinary form of operating mechanism
for the valves of locomotives and similar en-
gines which are required to be reversed read-
ily, is by means ot the well known eccentric
rods and operating eccentrics, with their ad-
junctive operative connections. In my form

of operating mechanism for valves, I propose

to do away with these eccentries and their
adjacent parts, and connect sald mechanism
directly with the main rod (or if desired, the
side rod in a locomotive,) of an engine, which
parts will give the necessary rotative action
to the mechanism as will be hereinafter de-

| seribed, illustrated and claimed. |
The letter A designates the fly wheel of a

stationary (or the driving wheel of a locomo-
tive) engine. The letter B, the crank con-

‘nected by the main rod C, to the piston rod

D, mounted in the cylinder E, supplied with
steam by the operation of a valve F, having
a valve rod G, and rocker H, at the other end
of which is the connecting rod I to which my
valve-operating mechanism is connected as
will now be described. A box J, Fig. 1, sup-
plies a bearing for a shaft K, having a slotted
crank L at one end, which is rotated by a con-
necting pin operating in saidslot,—the pin m
being carried by a bracket M adj ustablj;
mounted on sald main rod, as seen in Fig. 1,
This pin will travel in the path of an ellipse
as the erank rotates, as indicated by dotted
lines in this figure.
and affords a bearing for the inner shaft N
having a disk O, keyed to one end Oppt;sité
the erank L, and carrying a pin o, operating
an adjusting lever P, by engagement with ;,
slot o’ therein, as seen in the figures. The
outer end of the lever 1s pivoted to'an exten-
sion g, of an annulus Q, mounted on the digk
O, as seen in Fig. 2. 'T'heother, or inner, end
of the leves carries a pin p, which engages
with the connecting valve rod I, as indicated
by the dotted lines, Fig. 2. '
just this pin p to different positions with re-

of the valve with regard to its ports, and the ! gard to the central axis of the shafts K and

The shaft K is hollow

I propose to ad-
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8. Bythe term “lead” is meant the width of

N, and thus vary the throw of the va,lve as
deswed
The annulus Q carries a slotted bra,cket or

cuide R, having slotted lugs, secured by bolts

7, to S&ld annulus, so as to allow of adjusting
the center of the ﬂ'mdmcr slot to and from the
central axis of the shafts. This adjustment

is made in every engine, according to the

amount of lap and lead given to the valve.
By the term “lap” is meant the distance or
amount that the valve overlaps the steam
port when centrally located, as dotted in Fig.

opening of the steam port when the piston is

at the end of its stroke, as shown in Fig. 1,
- andin a larger view in Fig. 3.
~if the lap be three- fomths of an-inech, and the'-

- ']ead determined ‘on bé one- elﬂ‘hth of ‘an inch,

distance that the eenter of the ﬂ'uldmn' slot in

This distanée is-indicated by

each engine. Thecut-off or amount of travel

of the valve is variable, however, in order to
“allow of giving the engine more steam when

~greater 'power' is* required, either in operating

" machinery or hauling a train.’
cumstances, the valve ports are opened wider
and kept open longer,

{0 dllOW the Steam

- greater action on the plStOIl

" the valve shows it lappmw equally over both

35

40

lead of the valve.

“open each port the amount of the lead.
-is, it will open the steam port on the right

Referring to Fig. 3, the dotted’ posmon of

ports; the full line shows it in the posﬂ:mn it

~assumes when the Opemtmﬂ-‘ mechanism is as
~ shown in this figure,—that is, with the pin p

in the center of the guiding slot and at a dis-

 tance from the central shaft :Ei,z'iis equalto the

distance at a, representing the lap plus the
The rotation of the mech-
anism by the main rod would now merely

" That

the amount of the opening as shown on the

- left, when the point in the pin P is carried to
the other side of the centml axis.

" erease the amount of opening, or vary the cut

~ off, the pin is adjusted back and forth within |
- the guiding slot according to which way the

engine is desired to run. This is done by ro-

| tatmﬂ' the disk O and the pin o carried there-

- 0on, Whlch acts on the adjusting lever to ef-

55

fect‘ this ehange of position. This rotation
of ‘the disk is effected by sliding a collar S,
carrying pins s, which pass through straight

~ slots in the outer shaft K and engage with
. spiral slots in the inner shaft, as shown in

~ the sectional perspective view Fig. 2.
bo
-~ . such as a lever T having pins{, which engage |

This
axial sliding is done by any suitable means,

~with the groove in said collar 5 1o allow the

latter to rota,te with the shafts.
‘and the two shafts rotate together, but the
said shafts are varied in thelr positions with

The collar

regard to each other, by this sliding collar.
Other suitable means may be employed, and

For mstauee h

“In these cir-

V.:LIE e connectmw rod,; is at one extreme.:
“action reverses the engine and admits the
steam through the 0pp051te port from that

To in-

488,780

the slots may be reversed on the two shafts
instead of as shown in the figure. Referring
to Ifig. 2, it the collar be fo].ld axlally to the
I‘Iﬂ‘ht the pin o will be thrown in the direc-
tion of the arrow and throw the pin p from

‘the extreme position shown in this figure;

the effect of this action on the valve will be
explained later. Thus it will be seen that the

rotation of the inner shaft with regard to the

outer shaft, will vary the dlstanee of the pin

75

p from the central shaft axis,—this rotation

‘being accomplished in this construction by
‘the sliding collar and intermatched grooves,
as above described. The action of this ad-

80

justment of the pin p to and from the central

‘axis, with regard to the- valve, will be ex-
‘plained- by reference to FKig. 4. When the
1-shafts rotate in the direction of-the arrows,
" the total, or seven-eighths of an‘inch, is the'
20
. the guide R isset away from the centlal axis
C o of the shafts.
‘the two vertically dotted lines in Fig. 3, pass-
ing through said points, and'is consta,nt for

Fig. 3, the crank-arm I and extension.q of

| the annulus, will assume thevertical position
‘shown in Fig. 4,—~the pin p being in the dot-
-The

0o

ted position in the' center of: the slot.
corresponding position of the valve is.shown
by dotted lines. If now the disk, and pin o

‘thereon, be thrown in the d-irect-i-on_ of the ar-
row, by the means above: described, the ad-

justing lever-and its pin p:will likéwise be

thrown to the right, and move the valve from
‘the dotted position tothat shown in fulllines.
“T'he full port opening is thus secured, and, as

shown, the travel of the wvalve W111 be the
or eatest when the: pin o, which: Oper&tes the

shown in- Fln' 3.
~In order to open the left port when the

‘valve 1s in the dotted position, and thus ef-
fect 2 movement of - the engine in the: other
direction, it is only necessary to slide the col-
| lar S'in the other direstion, or to theleft, Hig.
2, and ' thus throw the pin o over to' the left -
from the position shown in Fig. 4. It will be

understood that the pin p may be stopped at
any position within the guiding slot, and thus
atany distance from the central axX18, Whereby
the amount of opening of the leve 18 varied
as may bedesired, orascircumstancesrequire.
The adjusting lever may also be slotted at its

pivot erid as in the latter figure, or the slot

may be made in the extension of the annulus

| asin Kig. 8. When theguidingslot isstraight,
as shown, more or less play Should be given

at the pwot I do not limit myself, however

to the construction herein shown and _de-

scribéd, and in fact I may use the adjusting
lever without theslotted guide piece R. The
construction shown, howevex is preferable.

Referring to Fig. 1 1t will be observed that

the bmc,keb piece. M 1S also slotted. This is

“This
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to allow of adjustment of the bracket on the

main rod in order to equalize the cut off of the
valve; that is, to make each side of the valve
trav el the same with regard to the steam
ports. Theslotin the crank 1. allows the pin

m, to travel in the path of an ellipse; as in-
dicated by the dotted line, and effects a sliding
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‘shaft left between the grooves.
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action of said pin with the crank. Thus it
will be seen, that this mechanism for operat-
ing the valve is directly connected to the main
rod; is simple and effective in its operation;

and does away with the ordinary devices usu-

ally employed for operating the valve, with
their bulky arrangement and constraction.

I'igs. 8 and 4, are partly in the nature of
diagrams, the rock shaft simply being indi-
cated, to 1llustrate the operation of the valve
correspondingto the movementof the.operat-

ing mechanism. Also Fig. 1,is taken from

the front, while the other figures are taken

from the opposite side, as a point of view, in

order to 1illustrate the parts more clearly.
The pin m may be otherwise carried by the
main or side rod than by the bracket piece M
thereon. Sueh, however, isa convenient con-
struction to allow of adjusting the same to
equalize the cut-off. S _

In Figs. 5, 6 and 7, I have shown in detail

‘and enlarged, the preferred form of sliding

collar S. Itis made in two parts and bolted
together as shown, each part being provided
with a stud or projection s as shown in Figs.
6 and 7, which stad or projection extends

through a spiral slot on each side of the shaft

K into engagement with the spiral groove in
the shaft N, as shown by the section of said
shafts in Fig. 6. Fig. 8 shows the spiral

grooves in the inner shaft, and the end view

shows the strengthening center portion of the
| The collar
being thus in two sectons may be readily re-
moved when necessary. The stud s being
square and chamfered as shown in Fig. 7, pro-
vides sufficient strength to rotate the inner
shaft and to slide in thespiral grooves there-
in. The valve may thus be readily reversed
and the cut-off adjusted. , -

- I have thus far illustrated and described
my valve operating mechanism adpated to
a valve which requires to be reversed. It
is to be remarked, however, that when the
mechanism is-applied to an engine having
but one motion, and not requiring to be re-
versed, the sliding collar and other parts of
the reversing mechanism may be dispensed

with. Fig. 9 shows the simple slotted shaft

without the reversing mechanism; in this
formitisemployed togive aconstant lead with
an equal cut-off, the two shafts being then
combined in one. Thisequal cut-off with con-
stant lead is an advantage that my device
possesses over a single eccentric, the latter
not being capable of giving such constant

lead and equal cut-off of the valve. My mech-

anism may be employed either with a rocker
arm as shown, or it may be directly coupled
to the valve stem G giving a cheaper and
simpler construction. o

The slotted bracket M on the main rod, is
very important, as it can be set to give an

- equal cut-off of the valve on any engine, al-

though after once set it may never need to be

changed. T lay claim to the same broadly. |

Having thus fully described my invention

what I claim as new and desire to secure by
Letters Patent is: | o

1. Ina valve operating mechanism, the com-
bination with the main or side rod of an en-

gine, and a pin or projection carried thereby,

of a crank having a slot for said pin or pro-

| jeetion; a shaft for said crank, an inner shaft

mounted therein, means to rotatively adjust
one shaft with respect tothe other, and main-
tain such adjustment, a valve for the engine,
operating rods therefor, a pin or projection
engaging with the valve rods, and intercon-
necting means between the latter pin or pro-
jection, and the said inner shaft, whereby the
throw of the valve is effected, and the same
varied according to the adjustment of said
pin or projection of the valve rod to and from
the center of the shafts. | S

~ 2. Inavalveoperating mechanism, the com-
bination with the main or the side rod of an
engine, carrying a pin or projection, of a
double shaft mounted in bearings adjacent
thereto, a crank on one shaft operatively con-
nected to said pin or projection, a pin or stud
carried by the other shaft eccentric to the
axis, means to rotatively adjust said shafts
with respect to each other, a lever rotated by
the latter shaft and having a pin or projec-
tion, and engaged by the said pin or projec-
tion of the inner shaft to vary the position of
the lever pin to and from the central shaft

axis, a valve,and an interconnection between |

the lever pin and said valve. S

3. In a valveoperating mechanism, the com-
bination with the main or the side rod carry-
ing a pin or projection, of a pair of shafts,

one mounted within the other,and supported.

adjacent to said main rod, a slotted crank on

the outer shaft, the slot slidingly engaging

with said pin-or projection, a stud pin rotated
by said inner shaft, means to effect and main-
tain the adjustment of one shaft with re-
gard to the other, an annulus about said in-
ner shaft, a lever pivoted thereto and engag-
ing with the latter stud pin to be oscillated
by it as desired, a valve, and operative con-

nections between said pivoted lever and said.
. | IS_

valve, substantially as and for the purpose
described. - o |
4, Inavalve operatin g mechanism, the com-

bination with the main or the side rod of an
engine, and a pin or projection therefrom, of

a crank operatively connected to said pin or
projection, a hollow shaft therefor, an inner
shaft and a stud pin rotated with and sup-
ported by said inner shaft, an annulus out-

3 _

75

50
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95

100
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side of sald latter pin and a movable piece. . .

supported by said annulus and engaging with

thereby, and having a projecting pin, a guide
therefor, a valve and interconnections be-
tween sald valve and pin on said movable

piece, whereby the travel of the valve is va-
ried, and means to adjust and maintain saiq
hollow and inner shafts with regard. to each

5. Inavalve operating mechanism, the com-

: _ _ - IZ2
the pin carried by the shaft, to be moved: >

130
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bination with a hollow erank shaft and means | inner rotatable meee to cause the pin to vary
its position in its guiding ‘slot, substantially

to rotate it, of an inner shaft having a disk
and a pPOJthlnﬂ‘ pin on said disk, means to
retatively adjust said shafts with regard to
each other, an annulus loosely mounted on

said disk,a movable pleee carried by said an-

- nulus and having a pin or projection, a slot-

Lo

20

30

35

40

ted guide on Sald annulus forsaid pin or pro-
JthIOI] the pin on the disk engaging with
sald movable piece to vary the po&,ltlon of the
pin on the movable piece within its guide, a

valve, and connections ‘between said valve

and the latter pin to vary the throw of the

same by the change of position caused by ad-

justment of the dlSk and pin with regard to
said annulus.. |

6. Inavalve 0perat1nw mechamsm the com-
bination with a pair of :shafts conuentl ically
mounted, and means to rotate the outer shaft,
of a dlsk carried by the inner shaft and hav—

“ing a stud pin projecting therefrom, means to
rotatwely adjust the Shafts with rega,ld to.

each other, an. annulus loosely mounted on

sald disk, &nd having an extension, a lever
pivoted. to sald extensmn at one end and hav-

ing a pin at the other end, and a slot slid-

mﬂ'ly engaged by said disk pin or the stud to |

change the position of the lever pin to and
fmm the axis of -the shafts, a slotted guide
carried by sald annulus and engaging w1tn the
lever pin, a valve, and 1nterconneet10n5 be-
tween the valve and lever pin, substantially

~as and for the purpose described.

7. Inavalve 0pera1amn~mechamsm 'the here-
in described disk having a stud pin or pro-

on having an extension, of an adjusting lever
pivoted to said extension at one-end and hav-
ing a pin at the other end, and a slot between
the ends for engagement. Wlth sald stud pin
on the disk, whereby the lever is oscillated

- by the a;d;ustment of the disk within the an-

5O

33

00

nuius, substa,ntmlly as aud for the purpose
descrlbed
8. Inavalve operating IJ]BCh&IlIb]T] the com-

‘bination with-a shaft and a disk thereon hav-

ing a stud pin or plo,]eetmn of an annulus
loosely mounted on said disk, and a slotted
gulde plecead]justably carried bysald annulus,
the sald piece being mounted on the annulus
according to the lapand lead of the valve to
be opemted, an oscillating and adjustable le-
ver adju'sta,bly pivoted to said annulus and
having.a pin at the opposite end engaged by
said slot in the guide, and a slot Slldl]ﬁlﬂ‘ly
engaged by a disk pin- or projection to oper-
ate the lever and carry the lever pin back
forth in its guiding slot, for the purpose de-
seribed.

9. In a valve operating mechanism, the_

hereindescribed slotted guide and annuluq
the same consisting of a braeket piece hav—
ing a slot lengthmse therein, and adj ustably

loosely mounted within said annuluas, a mov-
able piece carried by said annulus and having

apin g n'mded by said slot and engaged by said

as and for the purpose deserlbed

- 10. In a valve operating -mechanism, the
hereindescribed slotted guide, the same con-
sisting of a bracket piece having a longitudi-

-nal slob adapted to guide a pin as descrlbed
and transverse 510ts for adjusting the said

piece on its support, substantially as shown
and described. |

11. In a valve operating mechanism, the
combination with a rotatable disk havmu' &

pin or projection, and an annulus loosely

mounted thereon, of an adjusting lever; one
end pivoted to Sc];ld annulus, and the other
end having a pin or plo;leetlon adapted to be
connected to a valve-rod,and having- a -slot
slidingly engaged by. said pin: on the disk to

annulus for-the purpose described, whereby

the rotation of the .disk within 1ts annuluas

will vary the position of the pin in the guid-

Ing slot, substantlally as and forthe purpose

desoubed
12. In a valve operating mechanism, the

“herein described slotted bracket M, the same.
consisting of a slotted pldte portlon adapted
to be mounted on the main rod of an engine, -

and a pin portion or projection adamed for

-engagement with adjunctive devices,whereby

said engagement may be varied according to

. the ad,]ustment of the plate portion on- b&ld
-main rod.
jection, andana,nnuluslooselymounted there- | -

13. In a valve operating. me(,ha,msm the

| combination with the main or the side rod of
‘an engine, and a valve for said engine, of a
valve operating device consisting of *a shaft,
a crank at one end adjustably conneeted to -
the main or side rod to be rotated thereby, -

and having a pin or projection located out of

the axis a,t the other end of said shaft, oper-

ative connections between said pinor projec-
tion and said valve to operate the latter.
14. In a valve operating mechanism, the

-combination with the main or the side rod of
‘an engine, and a valve therefor, of a bracket

piece slotted. for adjustment on said main or

side rod to effect an equal cut-off, and valve
operating mechanism consisting of a shaft, a
slotted crank at one end shdmﬂ'ly enﬂ'a,n'ed
‘with a pin. or projection from said braeket'
‘piece, to be rotated thereby, and having a pin
or projection from the other end of the shaft -
| eccentric to the axis thereof, and operative
connections between said pin or projection

and sald valve, for the purpose described.

15. The hereindescribed sliding collar S,
the same consisting of split pieces, each ha,V-
ing a projecting pin or stud s extending in-
Ward, substantially as and for the purpose

;descrlbed
lnounted on sald annulus, a rotatable piece |

70
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30

~oscillate sa,ld lever and maintain it in its-ad-
Justed position, and a guide having a longi-
~tudinal slot and adJustably mounted on sa,ld :

o
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16. In a valve operating mecha,msm, a ro-

tating shaft having a crank atoneend and an
-eccentnc pin or pI‘OJeCthIl at the other-end,

the said pin or prcuectmn bemn' mounted on
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