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No. 761,061. Patented May 31, 1904. 

UNITED STATES PATENT OFFICE. 

FRANCIS E. COLLINSON, OF WAKE FIELD, MASS ACHUSETTS. 
APPARATUS FOR GRINDING AND POLISHING TORC LENSES. 

SPECIFICATION forming part of Letters Patent No. 761,061, dated May 31, 1904. 
Application filed October 4, 1902, 

To all whom it may concern: 
Beitknown that I, FRANCIs E. CoLLINSON, a 

subject of the King of Great Britain, but hav 
ing declared my intention of becoming a citizen 
of the United States, and a resident of Wake 
field, in the county of Middlesex and State of 
Massachusetts, have invented certain new and 
useful Improvements in Apparatus for Grind 
ing and Polishing Toric Lenses, of which the 
following is a specification. 

In grinding or polishing a lens, whatever 
be its character, it is necessary to place the 
piece of glass to be treated, which I will here 
inafter speak of as the work,” in rubbing con 
tact with a properly-shaped tool and to estab 
lish a relative motion between the tool and 
the work. In the case of a spherical lens 
this relative motion may include both trans 
lation and orientation; but in the case of a 
lens having a definite axis or axes orientation 
is not permissible. I have found that in pol 
ishing a lens if the relative motion between 
the work and the tool be of a periodic type 
fine lines will be discernible upon the surface 
of the finished lens, due to and indicating the 
periodic character of the motion. 
My present invention relates to improve 

ments in methods and means of automatically 
grinding and polishing cylindrical or toric 
lenses, whereby the relative motion between 
the work and the tool shall be arbitrary, as 
distinguished from periodic, in character, 
while at the same time being entirely free from 
orientation. 
By 'periodic' motion I have meant such a 

motion as repeats itself. Thus taking any 
given point on the tool, if the motion is such 
as to cause that point to describe a given path 
on the surface of the work, which I will call a 
'cycle,” and to cause that given point on the 
tool to retrace the same path or cycle upon 
the surface of the work, repeating this opera 
tion throughout the polishing of the lens, then 
the tool may be said to have a periodic mo 
tion relative to the work. When I have 
spoken of 'orientation 'I have referred to a 
relative turning of the tool and work. Thus 
if a given straight line be arbitrarily chosen 
in the tool for purposes of reference and an 
other line be arbitrarily chosen in the work 
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for the same purposes then an orientation of 
the tool with respect to the work would simply 
amount to a motion which would change the 
angle of these two lines of reference with re 
spect to each other. 
In polishing spherical lenses mechanically 

and automatically the tracing of fine lines 
upon the lens-surface due to any periodic 
character in the motion of translation may 
easily be avoided by combining a motion of 
orientation with such motion of translation; 
but in the polishing of cylindrical and toric 
lens-surfaces orientation is not permissible, 
and therefore some other means must be de 
vised to prevent the formation of these fine 
lines upon the surface of the finished work. 
By my present invention I accomplish this 
by automatically producing what I term an 
'arbitrarily relative motion of translation of 
the tool and work without orientation. In 
the specific embodiment of the invention here 
in particulary described such arbitrary char 
acter of the motion of translation is secured 
by permitting slip or lost motion to occur be 
tween the. driving mechanism and the mech 
anism directly controlling the motion of rela 
tive translation of the work and tool. 

In the drawings, Figure 1 is a side elevation 
of a machine embodying my improved appa 
ratus whereby my improved method of grind 
ing may be practiced. Fig. 2 is a view in ele 
vation of the head end thereof. Fig. 3 is a 
view in section upon the line as a of Fig. 2. 
Fig. 4 is a vertical section transverse to Fig. 
2. Figs. 5, 6, and 7 are views of a modifi 
cation of a portion of the head end of the ma 
chine, which will be hereinafter more fully 
described. 

In the drawings, A represents the base or 
frame of the machine, B the work, and C the 
tool. The work B is moved by the head B, 
attached to the rock-shaftB, rocking in bear 
ings in standards B'B'. Rocking motion of 
this shaft is produced from the main driving 
shaft B, which turns in the standards BD, 
by means of the rocker-arm B', eccentrically 
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attached to the disk B, mounted upon and re 
volved by the shaft B. The range of this 
rocking motion may be varied by making the 
point of attachment of B and B'more or less Ioo 
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distant from the center of B". The workB is 
glued or otherwise suitably secured to a metal 
backing-piece, which in turn is loosely and 
removably attached to the head B by means of 
a spring work-holder B, provided with means, 
such as the fork B", for preventing orienta 
tion of the work while moving in its normal 
path. For the same reason the work-holder 
itself is keyed within a slot in the head B, 
(see Fig. 3,) so that the work-holder may move 
up or down in the head without twisting. 
The tool C is formed to correspond to the 

form of the lens to be produced. It is moved 
transversely to the path of motion of the work 
B by means of the sliding rod C, which is 
caused to reciprocate in bearing Cat one end, 
while supported and guided by the gibbed 
block 'C' (see Fig. 2) at the opposite end. Re 
ciprocating sliding motion is imparted to this 
rod by means of the connecting-rod C, mount 
ed eccentrically upon the disk C, which in 
turn is mounted upon the shaft C", engaging 
through the pinion C with the beveled gear 
C upon the main driving-shaft B. If this 
gear C were tightly mounted upon the shaft 
B", the relative times of the motions of the 
work and tool would always be the same and 
periodic motion or relation would result. To 
prevent this and to have a change in the rela 
tive times of these motions occur arbitrarily 
or at times not predetermined, the gear C is 
attached to the shaft B only by the pressure 
of a spring C" bearing against a collar C", con 
nected to the gear C, which is free to slide 
upon the shaft B", the spring-pressure thus 
forcing the gear Cinto frictional contact with 
a collar C" upon said shaft B". By suitably 
regulating the spring-pressure, slip between 
the gear C and the collar C" occurs arbi 
trarily or at unpredetermined times under the 
varying pressure between the tool and the 
work, and thus operates to vary the relative, 
times of the motions of the tool and the work 
automatically and arbitrarily. 

I believe it to be clear that by substituting 
for the slip connection above described a mu 
tilation of either the gear Cor the pinion C, 
or both, a certain change in the relative time 
of the motions of the tool and work will re 
Sult; but such change would still occur at pre 
determined intervals. While these intervals 

tions through the medium 
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might be sufficiently long to considerably 
lessen the degree to which the injurious fine. 
lines would be produced upon the surface of 
the finished work, yet the apparatus would 
still be periodic and to that extent objection 
able and imperfect. 

In the modification of the apparatus shown 
in elevation at Figs. 5, 6, and 7 the sliding 
motion of the rod C is caused to impart a 
rocking motion to the tool C. This is accom 
plished by mounting the tool pivotally upon 
a standard or post C", secured upon the base 
A. (See Fig. 6.) By this construction it will 
be seen that a rocking motion is imparted to 
the tool, which is transverse to the rocking 
motion imparted to the work, but that orien 
tation is prevented, as before. Moreover, the 
relative times of these motions will be still 
automatically varied by reason of the vari 
ation in time of motion of the sliding rod C. 

I claim 
1. In a machine for grinding and polishing 

a lens having a definite axis or axes, the com 
bination of a tool formed to correspond to the 
form of the lens to be produced, means for es 
tablishing a rubbing contact between this tool 
and the work, and means for automatically and 
arbitrarily producing a relative motion of 
translation between these parts, and at the 
same time preventing Orientation. 

2. In a machine for grinding and polishing 
a lens having a definite axis or axes, means 
for automatically and simultaneously moving 
the work and the grinding-tool in transverse 
paths, and means for automatically and arbi 
trarily varying the relative times of such mo 
tions. . . . . 

3. In a machine for grinding and polishing 
a lens having a definite axis or axes, means 
for automatically and simultaneously moving 
the work and the grinding-tool in transverse 
paths, and means for automatically and arbi 
trarily varying the relative times of such mo 

of slip or lost mo 
tion as set forth. . . . 

In testimony whereof I have hereunto sub 
scribed my name this 1st day of October, 1902. 

FRANCIS E. COLLINSON. 
Witnesses: 

CHARLES C. KURTZ, 
ELLEN B. ToMLINSON. 

55 

65 

75 

95 


