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To all whom it may concern: 
Be it, know; that I, (ii Air is (). RoB}:T- 

SON, citizen of the Janited States, residing at 
Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invente 
certain new and usefiti in provements in 
Engines, of which the folio wing is a speci 
fication. 

This invention relates to that class (i en 
gies wherein are employed a sistin, a crank 
shaft and 8 contection betwee; the listi: ) 
and shaft whereby the operation of lie is:- 
ton causes the operation of the crank shaft. 
The object of y inventioi is to provisie 

a simple and efficient connection between the 
piston and crank shaft, whereby pressure 
against the piston in one (irection will case 
the crank shaft to turn more than half it 
revolution, thus increasing the power and 
efficiency of the engine. 
The invention consists in the novel cil 

struction and combinations of parts he'ei 
after fully described and clained. In the drawings:-Figure is a longit 
dinai, vertical section through a portion of all 
engine embodying my invention. Fig. 2 is 
a similar view, showing the parts in a differ 
ent position. Fig. 3 is a horizontal Soction, 
as on the line 3-3 of Fig. 1. Fig. 4 is a 
transverse, vertical section, as on the line 
4-4, of Fig. 1. designates the engine frame, 2 the cylin 
der, 5 the piston, 6 the crank shaft, and 7 the 
crank, all of which are of usual and well 
known construction and need no detaiied 
description herein. 

Rotatably mounted on the crank 7 is one 
end of an aim S, the other end of which c X 
tends towari the piston 5; and pivotally 
connected to the pistor is one end of an ari: 
9, the other end (; which extends toward 
the crank. 7 aid is ivotally connected to 
ara S, as it (), this foiliig a flexible ('in 
jecti) ; vye; in the 'i' listoi). 

its ar: } is a;) extension 
which is pivotally connet'ied t) a cross 

it: ; 2, as at Ti is 'i'iss-it at 12 is 
fitted to aid it later to slicit; ii) gilevays i 

14 it the raine . T tieways -i areaf ingle of the guitc 
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ways witi respect to the piston 5 and crank 
shaft t is stich that, when the piston 5 moves 
in the tirectin indic: fed by the arrow in 
Big. , the pivotal connectic i) will be 
i’aised, and that when the pist (in 5 moves in 
the reverse direction, the pivotal connection 
! {} will be lowere(i. 
The working stroke of the piston is is ef 

fectext y the application of pressure to the 
beat tiereof, as is well known, and during 
the working stroke of the pist oil it moves 
in the direction indicated by the arrow in fig. i. Just as the pistol begins its working 
ike, the parts occupy the position shown 

in Fig. 1 in which position the centers of the 
{:} ankshaft. 6, the crank 7 and the pivotal 
coilection () are in line; and, as the piston 
it) yes in the direction indicated by the ar 
row, the cross-head 12 noves up the guide 
ways 4 to raise the pivotal connection 10 
and thus effect the turning of the crankshaft 
{3 it the direction indicated by the arrow. 
The pressitre against the head of the piston 5 
('tiltinues to turn the crank shaft 6 until the 
efit ei's f the crank shaft; 6, the crank 7 and 
pivotal connection (} again come in line, as 
shown in rig. 2, which illustrates the position 
of the parts at the completion of the working 
stroke of the pistoia. Thus it will be seen 
that during the working stroke of the piston, 
the shaft, is turned more than half a revolu 
tion, 
An importani feature of my invention is 

in maintaining the connecting alm 9 nearly 
parallel to the axis of the piston 5, thereby 
materially reducing the thrust of the piston 
against the top and bottom of the cylinder 2 
that would be present, if the arm 9 were pivs, 
oted to the crank 7 in the usual manner. 

ciitiin. :-- 
. In a engine, the combination with the 

frame, the critik shaft, the crank, and the 
piston, of all ar) pivotally connected to the 
piston and having a pivotal and sliding con 
acction with the fraine, and an aim rigidly 
Incounted on the crank and pivotally connect 
ed to the first mained arm, whereby pressure 
against tie is is ii) one direction will cause 
he crank is ti: ; ; it is, his a revolution. 
2. in as: 'rigits, it (similiation with the 
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frame having a guideway therein, the crank 
shaft the crank and the piston, of an arm. 

, pivotally connected to the piston, an arm co 
tatably mounted on the crank and pivotally 
connected to the first named arm, a cross 
head fitted to said guideway, and means con 
necting said arms with the cross-head where 
by pressure against the piston in one direc 

tion will cause the crank to turn more than 
half a revolution. 

In testimony whereof I affix my signature 
in presence of two witnesses, 

CARIES (). ROBERTSON. 
Witnesses: 

SADEE . A RPF.I., 
A. W. GROUPE. 
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