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II UHRY AI\D II A. LUTTGENS OF PATERSON NEW JERSEY

IMPROVEMENT IN OPERATING VALVES OF STEAM ENGINES

Specification forming part of Lettels Patent No. 91 450, dated Septembel 7, 1838.

To all whom it may concermn:

Be it-known that we, IL UHRY and H. A.
LurTGENS, of the city of Paterson, in the
county of Passaic and State of New J ersey,

- bave invented a new and Improved Mode of
Operating the Valves of Steam-Engines; and

we do hereby declare that the following is a

- full and exact description thereof, reference

being had to the accompanyingdrawings, and
to the letters of reference marked thereon.
Figure VIII is a section and end elevation
ShDWlnﬂ" the eccentries and the mechanism
apphed for moving the valve-rod. Fig.IXis
a front elevation; Fig. X, a plan of the same;
Fig. X1, an elevatmn of a modification of the
same motion. Fig. XII is a separate end ele-

vation of the wckers as connected with the:

ordinary link; Fig. XIII, a front elevation of
the latter; FIU‘&: X1V and XV, elevation and
section of the cam drawn sepamtely L
- The same letters of reference refer to the
same parts in all the figures. |

The nature of our 1me11t1011 consists in op-
erating a single slide-valve by one cam and
two eccentucs which are connected to a link

and differential rocker. -
The eccentric-rods are comlected to the up-

- per and lower part of a slotted arc called the

“link,” which is held in its- position and vi-
bmteb upon a hanger supported by the end
of a reverbmw—level The link is provided
with a sliding bloek which is eonnected by a
pin to a dlffelentlal ro¢ker or to a lever of

the first or third degree, as occasion may re-
quire, having its fulerum in the center of the

above-n dmed sliding block and operating
either the valve- rod directly or connecting
with the latter through the intervention of a

common rocker, as now commonly used on
locomotive-engines, the extremity of the dif-

ferential 10(3]{81 being operated by a cam-rod
and the cam arran rmd upon the shaft with the
eccentrics operating the link. It is found
necessary for the proper adjustment of the
forward motion to set the center line of the
crank some fifteen degrees (moreorless) in ad-
vance of the center lineof the cam, a cirecum-
stance, however, which does not favor the
back motion, 3 which defect is overcome by
making the cam to fit loose upon the shaft,
1ts key fitting into a broad key-seat, Wldel
than the keyitself, cut into the circumference

i

secured to the shaft.

of the shaft.” The key is plessed by a spual :
spring which is adjusted by a set-screw fit-
ting into the hub of the cam. The back mo-
t-ion becomes sufficiently correct if the cam
falls back in the reverse or back motion, S0
that its center line lies in one pl&ue Wlﬂl the
center line of the crank.

To enable others skilled in the art to make
and use our invention, we will proceed to de-

{ seribe its construetlon and operation.

A represents the ma,m axle or shaft of an
engine. |

S’ is the crank ﬁtted and Leyed upon the
end of the shaft.

B* is a cam with three corners conqtructed |
to fill the yoke B° which latter has facingsof -
steel plates as wide as the cam itself and is
connected top and bottom by screw-bolts, the
upper one of which is supported by a hanger
supported and secured to some pa,rt of the
framing of the’engine, allowing it to vibrate -

horlzontdlly without mater mlly Cha,]_]u*lnw its

vertical-position. .
D and C are the forward and back eccen-
trics, which, with the cam B are fitted and
The cam is either per-
manently fixed by a set-screw d° or a key 19,
or the key-seat upon the shaft islengthened,
asshown at 1 Fig. XIV, the key being pressed
by the spiral spring e® and set-serew dﬁ The
center line of the crank in the direction of
motion of the engine is set some fifteen de-
grees (more or less) in advance of the center
line of the cam, and after the camis fixed the
lead of the valve is adjusted by the eccen-
trics withoutchanging the position of the cam.

The ends of the eccentric-rods R’ and Q"'
are connected to the link by pins, and the
cam-rod P?° is connected in the same manner
to the lower end of the differential rocker G,
of which in this case the central joint m’ is
formed in connection with the lower arm of
the rocker O, being secured together by a pin,
while the upper arm of the chE erential rocker
G is provided with a pin carrying the block
g, which fitsinto and slides within the link E.

The lower arm of rocker O is slotted, as
shown at cf to give room for the vibrations
of the bolt and nut m?, securing the pin hold-
ing the block ¢ to the extlemlty of the differ-
ential rocker G. If the latter should form a

| lever of the first degree, the slot within the



'rocker O m'a,y be dispensed with and the
lower rocker-arm made of the same shape-as

the upper arm. To the saddle ¢ of the link
Eig secared by a pin the hanger ¢, the lower

~end f of which is carried by the reversing-le-

ver H, being secured to it by a pin. The
bearing of the reversing-shaft T is fitted to a

- part of theframing of the engine, and the up-
~per end of the reversing-lever K is connected |

by a pin to the extremity of the reversing-rod

M. The rocker O is fitted in a bearing se-
~cured to the engine-frame, and its upper end
- connects by a pin to the valve-rod end P

1The modification as represented in Fig. XI

-dispenses with the rocker O, and the motion
- 1s communicated directly to the valve-rod p.
. Fheeonnection m*between thelink and valve-

rod 1s fitted on one end by a pin to the bloek

- g ot the link E, and at the other end it is con-
nected in the same manner to the valve-rod
p, while it is itself sup

-pported by a hanger m5,
the upper end of which is connected by a pin

- to some part of the ‘framing of the engine.
-~ The pins and bearings- of rockers are fitted

to turn freely. o -
‘The operation is as follows: As with the

common link-motion, the two ececentriecs C I

give motion to the extremities of the link I

In opposite directions, only that the eccen- |
. tries are not set upon the shaft in-advanceto
thie amount of the entire lap and lead, as the

cam provides for this requisite. The motion
thus produced by the link in its different po-
sitions as adjusted by the hanger ¢; reversing-

the combined motion of the link E and cam-

the link K, the cam B* affects the valve motion

1n a manner so as to decrease its. throw; but |

e . a1455

bring the block ¢ nearer to the center of the
link E, the same as with tlie: eommon link,

‘decreasing the motion of the valve, the effect
of the cam motion is to increase the throw of

‘the valve, which latter in that case acquires

|
|

' - when the link E 1s raised or lowered soasto!

more fully in its movements the peculiarities

ot the cam motion, thus giving at the higher .
grades of expansion, as compared with the

the common link-motion, (both valve-gears
giving the same amount of motion at their
largest throw and an equal amount of cut-off

&t. that .p_()illt,) an a,vgpage Of near-a double

opening of the steam-port, a later opening of
the communication of the steam-passage with

the exhaust-port, and a.considerable dec¢rease

of preadmission of lead. Where & larger

openingof thesteam-port is desirable,. it may -
-be obtained by slotting the lower end of the
~differential rocker G and providing it with: a
block, th'e same as thelink. Itis operated by

| by a mode of adjustment the same as that of

the link K to raise the endof the cam-rod PS;
while the block ¢ within the: link E is: lowetred
orraised toward its center, and agalm tolower

the former; while the block g within the: link
K is brought near the ends of the Iatter. |
In the usual practice where the slide-valve

is unbalaneed-it is found of advantage to pro- -
vide the end of the differential rocker; in-
‘stead of with a slot, with- several holes by
- either of which the pin seeuring: the end of
‘the.cam-rod P°maybe held, thus giving power -
. ~of adjustment while the engine is at rest enly.. -
levers H K, and reversing-rod M is transmit- |
ted by the differential rocker G, the lowerend
- of ' which is moved by the cam-rod P8, Thus

- We-do not claim the conneection. of the:dif-

ferential rocker G with: the link-motion or

sabstitute; as this device is secured by us in

& patent dated March: 20, 18555 but .
rod P° operateseither the valve-rodp directly, | - \ | T

-.as shown in Fig. XI, or one end of a lever or |
rocker O, which communicates motion to the
valve through valve-rod p. When the valve
1s worked with its largest throw, the blogck ¢ |

M

being adjusted so as to work near the endsof’|

- We.claim— o
- The cam B* or equivalent, in combination
with. the valve-gear adapted to operate & sin-

- gle slide-valve, substantially as described.

L UHRY.

UHRY. L. S: ]
H. A. LUTTGENS.

.':-L S';.]z |

- JoHN E. MANSON,
GEORGE BEESLEY.
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