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To all whom it may concern:
Be it known that I, CARL IHARTUNG, en-

oineer, a subject of the King of Prussia and

German Emperor, residing at Magdeburg, in
the Kingdom of Prussia and German Km-
pire, have invented certain new and useful

Improvements in Valve-Gears for Steam-En-

oines; and I do hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to thh it appertains to make and
use the same.

Letters Patent have been obtained for this

- invention as follows: Germany, No. 15,808,
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dated December 22, 1880,
dated Oectober 7, 1884; Great DBritain,
286, dated January 8, 1885; Belgium,

and No. 31,3067,
No.
No.

58,299, dated June 24,1882, and Austria-Hun-

oy, Nos. 3,726 and 9,811, dated Malch 13,
1882.

This invention relates to expansion-gear
for slide or lift valves to steam-engines, ar-
ranged and operating Subsmnbmlly as T will
explain with 1"eference to the accompanying
drawings.

Figure 1 is an end view, and Fig. 2 a side
view, of thie expansion-gear actuated by a
governor for non-reversible engines., Iigs. 3
and 4 show diag mmnmtwally Lhe acting parts
of the gear.

For each end of the cylinder the parts are
as follows: « is an eccentric driven by a
counter-shaft at the same speed as the en-
gine. Its rod d is, first, connected by a rode
to the lever [, that actuates the lift-valve for
admission of steam to the eylinder, while the
rod ¢’ and the lever [’ actuate the exhaust-

valve; and, secondly, the rod d is pivoted to

a pin 2 on a block ¢, sliding 1 & slot on a
disk b, the axis i of which 1s connected by
an arm f and rod ¢ to the sliding collar of a
covernor, so that the motion of the latter will

bring the slotted disk from the position shown
in full lines w v to that shown in dotted lines
m n, Fig. 4, or any intermediate position.
When the engine is running at its lowest
speed and the governor-collar is in 1ts lowest
position, the slot of the disk is in a horizon-
tal position w v, and the sliding block ¢ con-

Cut-0

sequently moves to and frohorizontally, or
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nearly so, with the motion of the eccentric-

rod. The end & of the latter is actuated so
as to cause steam to be admitted to the cyl-
inder during the greater part of the stroke.
On the speed of the engine increasing the
oovernor will cause the slotted disk b to turn
111t0 an angular position more or less ap-
proaching m n, Hig. 4, thus giving the block
c,and with it ﬂle pin 2, on whmh the eccentric-
rod d is pivoted, an upwmd and downward
motion in addition to its horizontal to-and-
fro motion. The movement of the end & of
the eccentrie-rod is thus so modified as to
cause thevalve to close and cut off the steam-
supply at an earlier part of the stroke, the
taking place sooner the gre a,tel‘ the
obliquity ot the slot. In the p051t1011 m N
steam 18 quite cut off.

[ig. 5 represents a modified arranﬂemen’n,
of wlu_ch Fig. 6 is a diagram showing the ex-
p::msion-gem‘ applied 1:-0 a 1'eversing-engine.
In this case, also, the eccentric-rod is pivoted
to a sliding block m/ in a slotted disk s,as in
the known “Ilackworth” reversing-gear, and
its end is connected to rods p p’, that actuate
the levers! I’ of the steam and exhaust valves
respectively. YVhen the slot of s is in the mid-
dle position = 2/, the steam-valves are not
opened. When it isin the direction 1 Yy’ the
engine moves at fuli speed forward. When
it is in the direction z z’, the engine moves at
full speed backward. At intermediate POoSi-
tions the engine receives more or less steam
for movement forward or backward. The ec-

centric « is further connected by a rod oto a
sliding block ¢ in the slot of a disk 0, as in
the ﬂll&ll“@lll(}ﬂt shown in I ig. 1. The block
¢ 18 also connegted b}r a rod e’ to one arm of
a bell-crank lever¢’, the otherarm ¢’ of which
forms a fulerum for the valve-lever [, so that
according as the slot of the disk 0 is moved
into a more or less oblique position 1'elatwely
to the motion of the rod o the fulerum a’ is
raised and lowered to a greater or less ex-
tent, and the steam-valve is consequently
made to close at a different part of the stroke.
The disks & and s are connected by a jointed
rod {, so that on altering the position of s by
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r5 slot and operatively connected with the said |

- 409,197

“the pull or push of the rod 7’ the position of

0 is altered. In the middle position = x’ of
the slot in s the slof in 0 is in the line ¢ ¢’

When s is turned so that its slot takes the

line y " or z 2/, the slot of b is brought
into the line 7 7/, Thus, whether the engine
1s moving forward or backward, the cut-off is
determined by the greater or less inclination
of the slot in b toward » 7',

What I claim is— -

In a valve-gear, the combination, with a
continuously-revoluble eccentric, of an eccen-

tric-rod, & pivoted reversing-disk provided

with a guide-slot, a block sliding in the said

eccentric-rod and with the engine valve or
valves, a second pivoted disk, also provided
with a guide-slot, a block sliding in the said
slot and pivotally supporting the said eccen-
tric-rod, a rod pivotally coupling the two said
disks, and lever mechanism operatively con-
necting the sliding block of the said second
disk with the steam-valve, substantially as
and for the purpose set forth.

In testimony whereof I affix my signature

1n presence of two witnesses. ,
CARL HARTUNG.

Witnesses:
MORITZ STEINDORFF,
GUSTAV MAERZKE.
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