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To all whom it may concern:

Beit known that I, FREDERIC C. BILLIN GS
a citizen of the United dtates, residing in Har t-
ford, in the county of IL-utfmd and State of
Lonneetwut have invented certain new and
useful Impmvement‘s in Mechanism for Con-
trolling T'hrottleand Cylinder Valves,of which
the followmo* I8 a specification.

My invention relates to mechanism for con-
trolling throttle-valves and eylludm valves;
and 1t has for one object the provision of in-
strumentalities whereby when the throttle-
valve is operated either to open, adjust, or
close it a valve-controlling device will also be
simultaneously adjusted a,ud the valve gov-
orned thereby will consequently be made to
conform in its movements to the desired con-
ditions.

A further object of the invention is the pro-
vision of a geared connection between the re-
versing-lever and the throttle-valve and of a
cam contlolled by the reversing-lever and
adapted to operate the mechanism foradjust-
ing the valve for admitting motive fluid to
a,nd permitting the e:x.haust from a motor-cyl-
inder.

A further object of the invention is the pro-
vision of means actuated by the reversing-
lever for simultaneously operating the throb-
tle-valve and the link-motion of an engine.

In the accompanying drawings, Figure 1 is
a side elevation of an engine shown in place
in the frame (broken mmy) of a motor-ve-
hicle, my invention being represented in dot-
ted lines. Fig. 2 is a front view of the in-

~vention, part of the frame of the motor-ve-

40

hicle being in section.

Fig. 3 1s a partial side
elevation of the frame of a motm-vehwle my
Iinvention being represented in part by dot-
ted lines. F1g 4 18 a transverse section of
the frame, showing myinventionin elevation.
Fig. 5 is a longitudinal vertical section of the
reversing-cam, showing the arm from the le-
ver connecting said eam with the link-motion
in elevation. Fig. 61s a section of the steams-
pipe and throttle-valve. Fig. 7 is a perspec-
tive view of a plug carried by the rock-shaft
and adapted to turn the throttle-valve. TFig.

8 18 a perspective view of the throttle-valve.

50 Fig. 9 is a side elevation of the steam-pipe,

| showing the throttle-valve in position.

Fig.
10 is a section of the cylinder-frame, SllOWll]G‘
the cylinder-valves in elevation.

Like numerals designate similar p::'.Ll‘tE

 throughout the several views.

Referring to the drawings, the numeral 5
designates the frame on which an engine is
mounted, and while this frame is shown as
that of a motor-vehicle it is dlsbmetly to be
understood that the invention is not limited
to any particular use.

A steam-generator (designated by the nu-
meral 7) is partially represented by dotted
linesin Fig. 1, and from this projects a steam-
pipe 8, leading to the steam-chest of the en-
gine, (deswuated 1n & general way by 9,) com-
prisingeylinders1010’,anintermediate stéam-
chest ll valve-rods 12 127, cylinder-valves 12°

55
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128, a hnkamotlon (de&wuated in a general

way by 13,) a crank-shaft 14, operated by pit-
men counecbed to eross- he&ds reciprocated by
the pistons, and the usual eccentrics 15 15’ for
actuating the link-motion.

Two direet acting steam-enginesareshown,

- each being of hke constr uctlon but my in-

vention is not limited thereto, for 1t 18 appli-
cable to motors driven by othel agents and

may also be employed with single motors, if
desired.

Connected to a short shaft 16, joumaled in
a bearing of the frame, is a reversing-lever
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17, adapted to be engaged with the usual |

notched bar 18, and to the inner end of shaft
16 1s secured a segment 19, in engagement
with a pinion 20, @ttached to a rock- shaft 21,
journaled in bearings of brackets 22 22’ of
the frame. Carried by the shaft 21 is a cam
23, having a peculiarly-formed groove 24, and
fitted within said groove is a pin 25, project-
ing from an arm of a lever 26, journaled on
a stud 26', secured to the bracket 22' of the
frame. Articulated to the end of the lever
26 18 a reversing-rod 27, connected at its other
extremity to an arm 28, carried by a tum-
bling-shaft 29, from which projects another
arm 50, connected by a link 31 with the usual
slotted links 31’ 312 of the link- motion.
Mounted for rotation in a

necting two of the sections of the steam -pipe
| 8, 1S a thwttle valve 32, the stem of which

itting 8, con-
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~ justment of the valve 32.

(i

has a port 32', and this Valve is pr ovided with | with the link-motion.

a flanged head 322, having a deep nick or slot
398 for the reeept.ion of the flat end of a plug
33, secured to the extremity of the shaft 21.

By the construction described it will be
seen that when the reversing-lever 17 1s ac-
tuated it will, through segment 19 and pinion
20, rock the shaft 21, thereby turning the
valve 32 to the desired extent, and will also,
through the instrumentality of cam 23, lever
26, reversing-rod 27, and the other connec-
tions set forth, simultaneously shift the slot-
ted link or links of the link-motion, thereby
throwing it or them to a position to cause the
valve-rod or valve-rods 12 12’ to be actuated
in a manner suitable to conform to the ad-

motor will always be kept under perfect con-

~trol by the movements of but a single lever,
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thereby greatly simplifying the construction
by dispensing with many of the parts usually
employed for this parpose.

As will be seen by reference to Fig. 5, the
cam-groove 24 of cam 23 is of substantially
L-shaped form, and the walls of the L part
24" of said groove are drawn on easy curves
and act when adjusted to the position shown
by the dotted lines A, Fig. 5, to throw the
end of the lever 26 to the position also rep-
resented by dotted lines in said figure, and
thereby shift the link of the link-motion, so
that it will actuate the valve-rods to admit
and exhaust steam for full forward speed, 1t
being remembered that simultaneously with
the turning of the cam to said position A the
throttle-valve 32 is also thrown wide open, so
that the full volume of steam enters the
steam-chest 11. When it is desired to re-
verse the action of the motor, the cam is
thrown to the position represented by the
dotted lines B and the curved walls of the
stemn portion 24%of the substantially L-shaped
cam-groove will throw the lever 26 below the
axis of the shaft 26’, as represented by dot-
ted lines in Fig. 5, and will through the con-
nections described shift the link-motion for
reverse speed of the motor. A portion 243
of the stem of the cam-groove 24 is formed
with straight walls, which do not move the
lever 26, and this portion is in the position
shown by full lines in Fig. 5 and by dotted
lines in Fig. 3 when the motor is not ranning,
the valve 32 being turned to shut off the sup-
ply of motive fluid, (see Fig. 6,) as the por-
tion 24° of the cam is brought to the full-line
position shown and the slotted link being
shifted to its inert position.

By means of the cam described the desired

“degree of speed may be obtained either for-

ward or backward, and the engine is placed
under perfect control of the operator, who

~employs for this purpose but a single lever.

My invention is not limited to the exact
shape of the cam-groove shown, for it may be
modified in many ways and still acecom plish
the result set forth; nor i1s it limited to the

devices illustrated for connecting the cam |

In this way the | |
‘throttle-valve; meansforactuatingsaid valve;

679,436

Furthermore, the in-

vention may bhe employed with many substi-
tutes for the link-motion and with many dif-
ferent kinds of wmotors, and it 18 not, there-
fore, limited to the cylmdm _valve-control-
ling mechanism shown.

Havmrr described my invention, what I
claim, and desire to secure by Letters Patent,
18—

1. The combination, with a motor, of a
throttle -valve; a shaft for actuating said
valve; a cam carried by the shaft;acy lmdel-
valve; means operated by the erank-shaft of
the motor for operating said cylinder-valve;
and connections between the cam and the
meaus for operating the cylinder-valve.

2. The combination, with a motor, of a
a cam controlled by the valve-actuating
means; a cylinder-valve; and means con-
trolled by said cam for operating the cylin-
der-valve.

3. The combination, with a motor, of a
throttle- valve; a shaft for actuating said
valve;areversing-lever;connections between
the reversing-lever and shaft; a cam carried
by the shaft; a link-motion; and means con-
necting the cam and said link-motion.

4. The combination, with g reversing-lever
carrying a segment, of a shaft having a pin-
ion actuated by said segment; a cam secured
to the shaft; a lever actuated by said cam; a
motor-cylinder; a valve in the steam-chest of
said cylinder; means for actuating said valve;

“and connections between the V&IVG aetuatlnw

means and the lever.

5. The combination, with a motor having
a pair of cylinders and a steam-chest inter-
mediate said cylinders, of a throttle-valve;
means for actuating said throttle-valve; a
cam controlled by the throttle-valve-actuat-
ing means; a lever actuated by the cam; cyl-
inder-valves; means actuated by the crank-
shaft of the motor for operating the cylinder-
valves; and connections between said means
and said cam.

6. The combination, with a motor having
a pair of cylinders, of slide-valves located
within the steam-chest of said eylinder; link-
motions connected to said slide-valves; a re-
versing-lever; a shaft actuated by said re-
versing-lever; a cam on the shaft; a lever in
engagement with said cam; a reversing-rod;
and means connecting seud r od w1th_ bhe lmkt-
motions.

7. The combination, with a motor having
apair of cylinders and an intermediate steam-
chest, of asteam-supply pipe leading to said
steam - chest; a throttle - valve within said
steam-supply pipe; a shaft for actuating said
throttle-valve; a grooved cam carried by the
shaft; a pivoted lever having a stud in en-
gagement with the walls of the groove of said
cam; a reversing-rod pivoted to said lever;
link-motions; and means controlled by the
reversing-rod for shifting said link-motions.

8. The combination,with a reversing-lever,
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of a shaft; means connecting said lever and ]

said shaft; a cam having a substantially L-
shaped groove carried by the shaft; a steam-
pipe having a throttle-valve actuated by the
shaft; a link-motion; and means connecting
sald cam with the link-motion.

9. The combination, with a motor having a
cylinder and a steam-chest, of a valve within
the steam -chest; a steam -supply pipe; a
throttle-valve in said pipe; a shaft for actu-
ating said throttle-valve; a reversing-lever
for controlling the movement of said shaft;a

cam carried by the shaft; a link-motion; and

means connecting the cam with said link-mo-
tion. - |
10. The combination, with a motor having
a cylinder and a steam-chest, of a valve in
the steam-chest; alink-motion forcontrolling
the movement of said valve; a supply-pipe;
a throttle-valve in said supply-pipe; a shaft
for actuating said throttle-valve; means for
rocking the shaft; a grooved cam carried by
the shaft; a pivoted lever having a stud in-

serted in the groove of said cam; a reversing-

rod connected to said lever; and means con-
necting said reversing-rod with the link-mo-
tion.

11. The combination, with a reversing-le-
ver, of a shaft earrying a segment, to which
shaft said lever is secured; a rock-shaft ear-
rying a pinion in engagement with said seg-

b

=3

ment; a cam carried by the rock -shaft; a
pivoted lever actuated by said cam; a revers-
ing-rod; a link-motion; and means for con-
necting said reversing-rod with the link-mo-
tion. | |

12. The combination, with a motor having
a cylinder and a steam-chest, of a slide-valve
located within the steam-chest; a link-motion
for controlling the movements of said valve;
a reversing-lever; a shaft having a grooved

‘cam; a pivoted lever having a stud inserted

in the groove of said cam; a reversing-rod;
a tumbling-shaft havingan arim to which said

rod is connected; and means counecting the

tumbling-shaft with the link-motion.

18. The combination, with an engine hav-
Ing a pair of cylinders and an intermediate
steam-chest, of slide-valves operative in said
steam-chest; link-motions for actuating said
slide-valves; a reversing-lever; a rock-shaft
actuated by said reversing-lever; a grooved
cam carried by the rock-shaft; a throttle-
valve actuated by said rock-shaft; a pivoted
lever having a stud entering the groove of
sald cam; a reversing-rod; and means eon-
necting said reversing-rod with the links of
the link-motions. |

. FREDERIC C. BILLINGS.

Witnesses: -

K. C. BLAND,
H. B. BELFELD.
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