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Be it known that I, THOMAS A. Corny, a 
citizen of the United‘ States, and a resident 
‘of Arequipa, Peru, have invented a new and 
Improved Parabolic-Mirror-Grinding Ma 
chine, of which the'following is a full, clear, 
and exact description. 
This invention relates to machines or ap 

paratus forthe manufacture and ?nishing of 
optical lenses or special forms of reflecting 
mirrors, and has particular reference to ma 

. chines for concaving and polishing parabolic 
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re?ecting mirrors such as are used particu 
larly 1n re?ecting'telescopes, headlights, etc. 
.‘ Among the objects of the invention is to 
provide a device of a practical and reliable 
nature and which, when once adjusted, is 
adapted to operate practically automatically 
for the" purpose of‘grinding or concaving a 
piece of work-and which produces a con 
cavity substantially parabolic‘ within the 
practical range of the machine. - 

The'foregoing and other objects of the in 
vention will hereinafter be more fully de 
scribed and claimed and illustrated in the 
drawings forming a part of this speci?ca 

‘ tion in which like characters of reference 
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indicate corresponding parts in all the views, 
and in which—- ' 

Figure‘ 1 is a front elevation of a pre 
ferred embodiment of the machine, parts 
being in section; Fig. 2 is a side, view of the 
same, also partly in section; Fig. 3 is a view 
corresponding, to the upper portion of Fig. 
2 but indicating a modi?ed form of counter 

' balancing means for the grinding tool; Fig. 
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-4 is a modi?cation of the lower portion of 
Fig. 1 indicating one preferred form of 
mechanism for manipulating the grinding 
instrument automatically, and Fig. '5 is a . 
vertical vsection of the central part of Fig. 
1 on a plane parallel to that of Fig. 1. 

_ The several parts ‘of the device may be 
~ made of any suitable materials, and the rela 
tive sizes and proportions, as vwell as the 
_general design of the mechanism, may be 
varied to a considerable extent without de 
parting from the spirit ‘of the‘ invention 
hereinafter more fully set forth and speci? 
cally claimed. - ' ' ' I 

Referring more particularly to the draw 
ings, I show a main frame comprising prac-' 
ticall-y three legs ior standards 10 having 

' their feet ‘connected at 11 to a base 12 adapt 
'ed to besupported in any suitable manner 
in afsubstantially horizontal position. The 

upper ends of the legs are secured to an an- ‘ 
nulus or collar 13 having an open center and. 
arranged in a substantially horizontal plane. 
The two side legs are arranged substantially 
‘diametrically opposite from each other and 
the other leg is arranged in the rear thereof, 
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leaving the front of the machine free for the ‘ 
mounting and operation of the active por 
tions thereof. ‘ 
At 14 I show a vertical rotary tool shaft 

supported substantially centrally with re 
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spect to the annulus 13 within which the , 
shaft is adapted to oscillate in a plane par 
allel to the vertical plane of the two side 
legs 10 and around an axis extending 
through the annulus 13 from front to rear. 
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The shaft 14 is journaled at its upperend . 
in a clamp 15 and a sleeve l6projecting up- , 
wardly therefrom. The clamp is provided 
at the front and rear with a pair of arms 
17 having cone bearing connections with a 
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pair of adjustment screws 18 extending-hori-. _ 
zontally through the annulus. 
A suspension rod 19 is connected at its 

upper end to the clamp 15 and at its lower 
. end is ?tted loosely in a bearing block 20. 
A block 21 is secured to the rod 19 aboveits. 
lower end. The shaft 14 is journaled in the 
blocks 20 and 21 but is free to slide vertiT 
cally within said blocks. 
22 indicates a suitable grinding or polish 

ing tool adjustably ?tted to the lower end; 
of the rotary shaft. ' \ 
From the nature of the clamp 15 and the 

blocks 20 and 21, the shaft 14 and suspen 
sion rod 19 are maintained parallel to each 
other, and by reason of described connec 
tions between the shaft and the blocks ‘20 
and 21 of the suspension‘rod, the shaft is 
supported from or by the rod for operation 
upon the work, as explained more in detail 
below. ' 

At 23 I show a sleeve arranged between 
the'blocks 20 and 21 and in which the shaft 
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is journaled antifrictionally by means of 
collars 24 and “25' secured to the shaft and 
between which collars and the sleeve bear 
ing balls are located.‘ An arm 26 is secured‘ 
to the sleeve 23 and projects laterall there 
from, the arm having a' surface 2 ' along 
its lower edge which is substantially perpen-v 
dicular to the axis'of the shaft. A. slide .27 
bears upwardly against the'surface 26’ of > 

_';the arm and ‘said slide is journaled upona' 
' horizontal axis 28 extending between pairs 
of pantographie arms or toggle links 29' and 
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30, the pivot or- axis passing through selec 
tive holes formed in the links '29, whereby 
the relative lengths of the links 29 and 30 

_ may be varied. The upper‘ends of the links 
29 are pivoted at 31 to the clamp 21 and the 
lower ends of the lower links 30 are pivoted 
at 32 to the end of an arm 33 secured rigidly 
to and carried by a slide 34 movable prefer 
ably in a straight horizontal line along a 
'bar 35 supported upon the side legs 10 and 
constituting what may be termed a‘directrix. 
It will be .understood that the toggle links 
29 and 30, together with the slide 27, consti 
tute the main support for the arm 26 and‘ 
rotary shaft 14 and hence these elements 
constitute a stop limiting the downward 
movement of the shaft and the tool secured 
thereto. _ . - .- . ' ' 

The action of gravity upon the shaft 14 
and parts carried thereby is counteracted 
to a greater or less extentby any suitable 
counterpoise devices. As shown in Fig. 1, 

_ there is'e'mployed a coil spring 36 acting up 
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wardly upon the shaft and supported upon 
‘the clamp 21. The ‘effect of the spring is 

' variable by virtue of'a winged nut 37 at the 
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upper end of the spring. In Fig. 3, how 
ever, is shown another counterpoisedevice 
which comprises a weight pan '38 having a 
?exible connection 39 leading therefrom 
over direction pulleys 40 to a swivel 41. con 
nected to the upper end of the shaft 14. 
The adjustment of the effect of gravity upon 
the shaft and tool is necessary particularly 
in the ?nishing of a lens or mirror. 
The slide 34 is adapted to be operated 

along the directrix by any suitable‘ means, 
either by hand applied to a handle 42 or by 
means of mechanical devices such as shown 
in Fig. 4. In this ?gure. is shown a cross 
head 43 slidable along guideways 44 extend 
ing horizontally and outwardly from one of 
the legs 10. The cross head has a link 45 
connecting it to the pivot 42’ of the slide 
and the cross head is operated by means of a 
pitman. 46, the .outer end of which is ad 
justably connected at‘ 47 radially along a 
disk 48 mounted upon a shaft 49 and shown 
as adapted to be driven by means of wheels 
50 and 51 connected by a belt 52. The ra 
dial adjustment of. the pitman 46 is neces 

' sary or advisable according to the diameter 
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of the mirror or lens operated upon or in ac-' 
cordance with the amplitudeof movement 
of the tool 22. The axis 31 pertaining to 

1 the upper pivots for the links 29 carried by 
' the clamp 21 bearsa constant'relation to the 

60 

6 e5, 

axis 17 around which the, operating ‘parts 
oscillate, and hence, as shown in Fig. 1, the 
point 31 must swing in the arc of a true cir 
cle. The point 32 bearing a'constant ?xed 
relation to .the slide 34 must move in ‘a 
straight horizontal line or a line parallel 
to the directrix. It follows, therefore, that 
when the slide is'moved in either direction 

.the concavity ‘is. deepened or the curve 
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from the normal or mid position shown in 
full lines in Fig. 1, the two points 31 and 32 
move apart. Since the links 29 and 30 are 
pivoted together‘ on the point or axis 28 and 
have their opposite ends pivoted to the 70 
points 31 and 32, it follows that the point 
28 is caused by the oscillation of the shaft to 
describe a curve of a character intermediate 
the straight line described by the point 32 
and an arc of acircle described by the point 75 
31. The slide 27 carried-by the axis 28 will 
therefore define or determine the path of 
movement of the tool 22 by reason of its co-. 
operation with the arm 26 and sleeve 23 sup 
porting the shaft 14. . 

‘With the parts arranged and propor 
tioned substantially as indicated in Fig. 1, 
the path of movement of the active point of 
the abrading vtool 22 is substantially a‘ true‘ 
parabola within the practical arc of oscilla 
tion, the focal center of the parabolic ‘curve 
coinciding with the axis of oscillation of the 
shaft 14.' It is obvious, however, that the 
form of the vcurve may be variedby vari 
ously adjusting the relation between the sev 
eral points indicated. For instance,bylow 
ering the point 28, a ?atter‘ concavity will be 
produced, and by increasing the distance be 
tween the point of. the tool and the point 32, 
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formed by the tool is sharpened. ‘ 
The plate or job being treated and shown 

at 53 is supported in operation upon a turn 
.table 54‘ secured to a spindle 55 preferably 
of conical form and journaled in a bearing 100 
socket Said‘ socket and parts carried 
therein are adjustable vertically by means 
of a set screw 5'? ‘operating through the bot 
tom- of a casing or holder 58 shown .as- se 
cured to the central portion of the bed plate 
12. The turntable may be caused to rotate 
vat any desired speed and by any suitable 
means. ‘ I prefer, however, to rotate itcom 
paratively slowly by means of a worm 59004 
operating with teeth 60 formed upon the 
periphery of the turntable- and thereby con 
stituting the turntable as a worm gear. The 
worm 59 is-shown as mounted upon a shaft 
61 which is driven by miter gears 62 from a 
vertical power shaft 63 journaled in the 
mainframe of the machine. A main driv 
ing wheel 64 is secured to’ the shaft 63 and 
may be operated bymeans of a belt 65., To 
the upper end of the shaft 63 is secured a . 
belt wheel 66 having a belt 67 leading there- 129 
from to a'small pulley‘ 68 journaled upon 
the aforesaid‘ bearing sleeve 16. Pins 69 and 
76 carried by ‘the pulley and shaft 14 re 
spectively serve to insure the rotation of the 
‘shaft from. the pulley while allowing a com 
paratively free slidable movement of the 
shaft. .1 The pin 70 is connected to a-collar 
'71 rigidly secured tothe upper end ofthe 
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Qshaft. By virtue of the sleeve 16' the strain 
of the‘ belt 67 upon the pulley is relieved 130 
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from the shaft and hence‘ all unnecessary 
friction between the shaft and its bearings 
1s prevented. . _ 

Having thus described my invention, I 
claim as new and desire to secure by Let 
ters Patent :—— > . 

1. In a machine of the character set forth, 
the combination of a support, a suspension 
member mounted upon a horizontal pivot 
in said support and adapted to oscillate 
around its pivot, a rotary shaft arranged 
in said suspension member and adapted to 
oscillate therewith, means to rotate the 
shaft, a tool carried by the free‘ end of the 
shaft,‘ and means cooperating with the sus 
pension member and the rotary shaft serv 
ing to cause the active point of the tool to 
described a parabolic curve while the sus 
pension member oscillates in the arc of a 
circle. _ - 

2. In a device of the character set forth, 
the combination of a rotary shaft, means to 
support the shaft for oscillation around a 
?xed axis but allowing the- shaft to slide 
transversely of said axis, means to rotate 
the shaft in its support, a tool carried by the. 
free end of the shaft, and means cooperat- I 
ing with the shaft and its supporting means 
serving to cause the point of the tool to de 
scribe a parabolic curve whose. focal center 
c?iricides with'the axis of oscillation of the 
s a t. 

3. In a machine of the character set forth, 
the combination of a main supporting frame 
including a horizontal annulus adjacent its. 
top, a rotary shaft extending centrally of 
said annulus, means pivotally supporting 
the shaft on a ?xed axis in said annulus and 
permitting the oscillation of the shaft 
around said axis, said shaft supporting 
means including a rigid member adapted 
‘to swing with the shaft in an arc of a circle, 
a tool secured to the free end of the shaft, 
a rigid stationary member adjacent the 
plane of oscillation of the shaft, a slide mov 
able to and fro. on said stationary member 
along a path different from an arc of a 
circle, and means connected to said slide and 
cooperating with the shaft and its support 
ing means serving to cause the tool to de 
scribe a path having a form differing from 
both the path of‘ theslide and an arc of a 
circle.‘ 

4. In a machine of the character set forth, 
the combination of a supporting frame in 

g 
eluding a horizontal annulus, rotary shaft 
journaled Within the frame and having its 
axis extending through the annulus, a rigid 
supporting member for the shaft including - 
bearing arms journaled in a. horizontal axis 
in the annulus and including bearings in 
which the shaft rotates, every point of the 
rigid supporting member being adapted to 
oscillate ‘in an arc of a circle around the 
pivotal axis of the shaft, a tool carriedv by 
the free end of the shaft and movable with 
the shaft longitudinally in its bearings, a 
rigid stationary member arranged trans 
verse to the normal mid-position of the 
shaft, a slide ?tted to the stationary member 
and movable to and fro thereon and describ 
ing a path differing from an arc of a circle, 
a pair of members pivoted together and hav 
ing their opposite ends pivoted respectively 
to the rigid shaft supporting the. said slide, 
and means cobperatmg with said pair of 
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members and the shaft serving to cause the ' 
tool to describe a path differing both from ' 
that of the slide and an arc of a circle, sub 
stantially as set forth. 

5. In a machine of the class set forth, the 
combination of a main support, a rotary 
shaft, means to support‘ the shaft in the 
main-suppo'rt for-oscillation around a hori 
zontal axis, said shaft support including 
bearing members in which the shaft is jou'r 
naled and adapted to slide longitudinally, a 
tool carried by the free end of the shaft, a 
rigid stationary member adjacent the path ' 
of movement of the shaft, a slide movable to 
and fro along the stationary member'in a 
straight line, a pair of links pivoted together 
and having their opposite ends pivoted re— 
spectively to the rotary shaft support and 
said slide, an arm associated with the rotary 
shaft, means to prevent relative longitudinal 
movement between the arm and shaft, and 
a member'associated with the point of con 
nection between the links and cotiperating 
with said arm whereby the tool will be 
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caused to describe a parabolic curve simul- ' 
taneously with the operation of the shaft 
and support. 
In testimony whereof I have signed my 

name to this speci?cation in the presence of 
two subscribing witnesses. . 

. THOMAS AVERY COREY. 
Witnesses: - 

G. G. STAFFORD, 
R. N. STAFFORD. 
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