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To all whom it may concerm:

Be it known that I, PHILIP 3. LANDGRAF, &
citizen of the United States, residing at South
Bend, in the county of St. Joseph and State

5 of Indiana, have invented certain new and
useful Improvements in Mechanism for Re-
versing Motion and Overcoming Dead-Cen-

ters; and I do declare the following to be a |

full, clear, and exact description of the inven-
1o tion,such as will enable others skilled in the
art towhich it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters of reference
marked thereon, which form a part of this
15 specification. .
My invention relates to mechanism for re-
versing motion and overcoming dead-centers;
and it consists in the improved construction
and combination of parts, as hereinafter de-
- 20 scribed and claimed. |
In the accompanying drawings, Figure 1 is
a side elevation, the full lines representing
the position of parts for reverse motion and
the dotted lines the position of parts for di-
28 rect or right motion. Fig. 2 is a top view,
and Fig. 3 a modification.
Similarlettersrefertosimilarpartsthrough-
out the several views. |
A represents a piston-rod having elongated
30 slots ¢ a,and connected by pins b b, project-
ing through said slots, to a block B, sliding in
guides C C. |
D 18 the crank.
E is the pitman pivoted at e to the sliding
35 block B and pivoted at ¢’ to a bell-crank le-
ver F, connected by links or rods G " with
a lever H, having an elongated slot /2, which
receives a pin A/, extending from the piston-
rod A. I
40 Tis a block sliding in suitable guides in a
direction at right angles to the piston-rod A,
and carrying a frame or guide J, having a
agroove or slot 7 parallel to the piston-rod and
adapted to receive the fulerum pivot or pin
45 4’, extending from the lever Il.
K is a lever pivoted at £ to the supporting-
frame and pivoted at &’ to the reversing-le-
ver L, which is pivoted at its fulerum ! to the

supporting - frame , and connected with the |

go gliding block I by a pin ¢, extending through
the elongated slot 4/ in the lever L. The le-
ver K is provided with a groove orslot f; ellip-

tical in shape, forming a guide for the ful-
crum pivot or pin f/, extending from the bell-
crank lever I. | 55
In connecting the parts the pitman K isset
at the outer dead-center and the piston-rod
A at the end of the outward stroke, with the
pins b b occupying the inner ends of the slots
a a, so that the piston-rod in making the in- 6c¢
ward stroke will draw upon the lever H by
means of the pin 7/, but will not impart mo-
tion to the sliding block B until the outer
ends of the slots @ ¢ come in contact with the
pins b b. 65
The pitman being at the outer dead-center,
as above described, the operation is as fol-
lows: The piston-rod A being started on the
inward stroke, the pin 7/ will cause the lever
 to turn on its fulerum j’, and the motion 7o
being communicated by the rods & G’ to the
bell-crank lever I will cause the pitman K to
turn on thepivot-pin eand carry itsouter endcl
over the dead-center. The outer ends of the
slots a ¢ now coming in contact with the pins 75
b b, the motion of the piston-rod will be im-
parted to the sliding block B, pitman E, bell-
crank F, and lever H,the pivot-pin f’ sliding
in the slot f and the pivot-pin j in the slot 7
until the end of the strokeisreached and the do
pitman is at the inner dead-center. As the
pins b b will now be at the outer ends of the
slots a «, it is evidentthat the outward stroke
of the piston-rod will operate first upon the
lever II and bell-crank F, so as to carry the 8;5
pitman over the inner dead-center before im-
parting the forward motion to the sliding
block B. When the reversing-lever Lisraised
so as to bring the fulerum-pivot j7” above the
piston-rod, the inward stroke will throw the go
pitman down and the outward stroke will
throw it up, and the revolution of the crank
will be direct or right. Onthe other hand, it
the lever L is depressed, bringing the ful-
crum-pivot 5 below the piston-rod, the in- 95
ward stroke will throw the pitman up and the
outward stroke will throw it down, causing
reverse motion of the crank. Wherereverse
motion of the machinery is not desired, the |
mechanism may be modified,as shown in Fig. 1co
3 of the drawings, in which the reversing-le-
ver I, sliding block I, guide J, lever H, and
connecting-rods G G’ are omitted, a single
bell-crank lever F’ being used in place of the
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double bell-crank lever F, a stationary guide

K’ used in place of the lever-guide K, and a
connecting-rod G* pivoted directly to the pis-

ton-rod A and to the bell-cranlk lever 1.

Having fully deseribed my invention, what
Z_[ claim,and desire to secure by Letters Patent,
IS—

1. The combination of the piston-rod A,
having slots a ¢ and pin 7/, the sliding block
I, having pins 0 0, the pitman K, the erank
D and its shaft, the lever 1L, having a slot 7
and pin 7', the conneecting-rods G G/, the bell-
crank lever IY, having pin 7/, the lever I{, hav-
g a slot £, the sliding block I, the gnide J,
having a groove or slot 4, and the lever 1., all
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arranged and constructed to operate substan-
tially as and for the purposes desecribed.

2. The combination of the piston-rod, slid-
ing block, pitman, the crank and its shaft,
bell-ecrank lever havinge a fulerum-pin, and
connecting-rod with a suitable guide for the
fulerum-pin of the bell-crank lever, all con-
structed and arranged substantially as and
for the purposes specified.

Intestimony whereof I affix my signature in
presence of two witnesses.

PHITIP B. LANDGRAFE.

Witnesses:

TIMOTHY K. IIOWARD,
BExNI. F. DAVIS.
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