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10 000 whom it may concern.: 
Beit known that I, NEWTON T. HARTSHORN, 

a citizen of the United States, residing at 

curing a much nicer and more accurate ad 
justment of the pantograph, and, secondly, I 
am enabled to exactly space the holes apart, 45 
which has been impossible heretofore when 

State of Ohio, have inwented a new and useful the same have been formed one at a time. 
Pantograph, of whichthe followingisa speci- By prowiding the filling orbacking of wood 
fication. or other yielding material and facing the 
"My invention relates to animprovement in same with a thin sheet of metal I secure Stif– 5o 

pantographs; and it consists in prowidingan ness and strength with a Very light structure. 
instrument of thischaracterin whichtheparts i By the above construction the barisalso pre 
consist of thin metallic facings provided with | vented from warpingor splitting. Thewood 
a filling orbacking of wood or other analo- orother analogous backing or filling will form 
gous material, for the purposes as will be a packing around a piwot when inserted in 55 
hereinafter Set forth. any of the grading-holes, because of the tend 
A practical embodiment of my invention ency of the wood or analogous material to 

spring back into position after being forced 
apart. Thus all rattling at the piwots is ob 
wiated and a steady smooth rocking move- 6o 
ment of the piwot is obtained. 

In some cases for the sake of lightness I 
provide a perforated sheet of metal A' par 
tially or wholly surrounding the filling or 
backing, the grading-holes being punched be- 65 
tween two lines of perforations. 
What I claim is – 

ings, in which– 
Figure I is a view in perspective of one of 

the pantograph-bars, showing the filling or 
backing completely surrounded by a thin 
Strip of plain metal. Fig. 2 is a similar wiew 
showing the filling orbacking completely sur 
rounded by a thin sheet of perforated metal. 
Fig. 3 is a view showing the filling partially 
surrounded by a thin sheet of plain metal, 
and Fig. 4 is a view showing the filling par- 1. In a pantograph, the bars consisting of a 
tially Surrounded by a perforated sheet-metal sheet-metal casing with a backing or filling 
Casing. of wood orother analogous material, Said bars 7 o 
In carrying out my invention I provide a | being provided with holes for piwots extend 

thin sheet of metal A A', either plain or per- ing through the casing and backing or filling, 
forated,which sheet either partially or wholly substantially as set forth. 
surrounds a filling orbacking B, of wood or 2. In a pantograph, the bars consisting of a 
other analogous material, which is used be- filling orbacking of wood, having a casing of 75 
cause ofits yielding tendency. I preferably i thin metal surrounding the same, said bars 
form the Casing as a thin sheet-metal tube being provided with holes for piwots extend 
completely Surrounding the wood or other ing through the casing and backing or filling, 
analogous material. | substantially as set forth. 
The grading-holes Carestampedor punched - *** y r" | *' ; 

through the filling and Casing at a single op- M NEWTON T. HARTSHORN. 
eration, thereby securingseveralgood results, Witnesses: 
among. which are, first, Ilamenabled to stamp ART. A. KUNTZ, 
the holes much nearer together, thereby se- M. R. COATES. 

  


