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Wlth photo-electric tracking devices.

An object of this invention is to provide an lmproved |
| photo-eleotrlo tracking device for executing movement as
- instructed by a light-contrasted marking and driven by a
- single photo-electrically controlled steerable means - dis- "

posed at a fixed location.

The expression “Ilght-eootraated” marlong is 1ntended to

melude a line contrasted upon a dark or light background
or a dark area around which i is a light area, or any other

'  marking which will afford a sufficient light contrast to
 influence the photo-electnc cell, and the expressmn known

“photo-electric cell” is mtended to mean any photo-elec-

tric device capable of adequately sensing this contrast for
the purpose of carrying into effect the invention.,

The mventmn will now be described with. refereﬂce to

o the accompanying drawing which is a perspective view
of one form of hne trackmg dewoe aoeordmg to the
~invention. |
In the eonstructlon shown in the drawmg, the devme'
~comprises a tricycle 1 having a main frame consisting of
~a horizontal member 2 and a depending member 3 at
the rear of the member 2, the lower end portion of which
‘member 3 is provided with forwardly extending substan-
- tially U-shaped brackets 4, 4. Each of the brackets 4
~~ carries a spindle 5 on whleh is mounted a wheel 6, -
.~ Formed at the underside of the forward end of the
~ horizontal member 2 of the frame of the tricycle is a
- thickened portion 7 WhICh is drilled to form a bearing for -
. the lower part of a steering shaft 8, which shaft, at its 4
. lower end, carries a fork @ which in turn carries between
~its two parallel limbs a rotatable shaft 18 upon which i1s

fixed a combined steermg and drmng wheel 11 for which

~ the said shaft 18 constitutes the driving shaft by being
- connected through reduction gearing ‘(not s’lown) to an
electric motor {(also not shown) ‘Wwhich gearing and motor
- are housed within a casing 112 ﬁxed upon the outeide Of
one of the limbs of the fork 9. - .

- Fixed upon the steering shaft 3 18 a pulley 113 and
- - fixed upon the rear end. portion of the member 2 is a casing
- 14 containing an amphﬁer (not shown) and a motor (not
-~ shown) this motor being similar in construction to the
“electro magnetic movement of a ammeter and having 2
pulley (not shown) ‘around ‘which pulley and the pulley

13 passes a driving cord: 15, the caalng 54 be;ng prowded

 with holes 16, 16, to pernut of this. |
__ Fixed upon the upper .end of the steermg shaft © Is a
casing 17 eontammg a ~photo-electric cell (not shown)
- above which cell is formed in the upp....-r wall of thlS oasmg -

. atriangular shaped slit or iris 18.

- The ftricycle forms part of an apparatus compnsmg a

S _frame consisting of a base 38, an uyright part 31, and an .
¢ upper part 32 parallel to the said base. |
.. base 30 is'a plate 33 having in its upper face a pair of -
. V-shaped grooves 34, 35, and formed in the underface of

35
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This 1nventlon relates to 1mproverr1ents 111 or coanected

- outside of a perforation 50 in thle part.
15

balls freely across the. apparatus.
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N gr-ooves_ 43,' 44, formed in its underside, Wthh grooves
~ engage with steel balls 45 carried in the grooves 43, 44,

~so that this plate will be constramed to move upon these o

preciated that the arrangemeut just. desorlbed perm1ts the

‘plate 42 virtually to move 111 any dlrectlon in a honzon—
tal plane. - --

‘There is fixed upon the casmg 17 the lower end ofa

._ tube 46, the upper end of which tube has attached to it a -
ring 47 whloh is rotatably fitted Wlthlll the lower end of a
~ tubular bearing 48 the upper end of which bearing 1S

prowded around its exterior with a flange 49 and this
flange is secured to the part: 32 of the frame, around the
Over the said
perforatlon in the part 32 is carried a mirror 51, which
is inclined at an angle of 45° to the horizontal so as to.

__ oooperate, in a manner to be hereinafter described, with a

20
* depending therefrom coaxially with the perforation 53
is a tube 54 the lower end of WhICh carrles a pro]ectwn o

mirror 52 Wthh is inclined at 90° to the mxrror 51 and "

is disposed over a perforation 53 in the rear pOI’thH of
the part 32. Fixed to the underside of the part 32 and :

Iens 55,

25 .
" adapted to carry a line marking or trace such as §7. .

Carried by the base 30 is a lamp housing 58, carrying a
~lamp 59, as shown in broken lines, for :dlu

Fixed to the rear edge of the aforesald plate 42 is a"_
rearwardly extendmg plate 56 of translucent material,

inating at

: least a part of the trace 57 below the pro]ectlon lens 55.

30

The arrangement is such that a magmﬁed image of a part '

of the trace will be plo]eeted up the tube 54, onto the

- mirror 52 then onto the mirror 51, by way of an erect- -
- ing prism €% secured upon the part 32 by means of a suit- -

- able adhesive, the mirror 51 reﬂectlng the said- image

down the tube 46 and across the iris 18, the said photo-
- electric means being arranged, in accordance with the -
known art, so that the steering wheel will be operated

by the said motor, within the casing 17, to cause the iris

~to maintain a predetermmed attitude and position with

40 respect to the 1mage The tricycle will drive the plate 42

o __so that the locus of any point upon it will execute a ﬁgure |

55

- Ior e

of movement substantially similar to the trace.

it owill be understood that various modlﬁeatlohs are

within the scope of the invention, for example, any suit-

: Z_abie electrically operated motor means may be employed

ecting the steeing and the means which, through the
‘photo-electric cell controls this, may consist of any smt-'_

- ably biased thermionic valve or this amplifier, or the con- =

o -trol circuit may comprise any suitable form of well known. -

“error feed back” type of dewce
I claim: -

1. A photo-electrlcally eontrolled traokmg dewce for'__. -

- executing movement as- instructed by a light-contrasted

- marking, eomonsmg a table mounted for coordinate
‘movement in its own plane; means adapted to receive the -
;sald marking: a_ tricycle on said table and having a steer-

~ - 1ng wheel and two co-axial rear wheels, . said steering

" 60

_ wheel bemﬂr mounted to revolve in a steering movement |
-~ about a fixed axis at rlght angles to the table and pass--
mg d1ametmeally through the axis of rotation of the steer-

- ing wheel, said steermg wheel lying in the- plane of said -
. fixed axis so as to be in frictional driving contact with

‘Fixed upon the

65
. a similar plate 36 are grooves 37, 38, which enﬂage with -
. steel balls 39 carried in the grooves 34 35, so that the

- plate 36 will be constrained to move, upon these Dballs,
- .freely back and forth over the plate 33 Formed in the

- upper face of the plate 26, and eateodmg at right angles

. 70
- with respect to the

DS orooves 34, 35, are V- shaped. grooves .-
o040, 410 P_aral el to the plate 36 is. a p]ate 42 havmg-__- |

the table; a motor for driving the steering wheel about its =~ -
- axis of rotation to move the table; photo- electric means
mounted to partake of the steermg movement of ‘the
- steering wheel; a steering motor operatively  connected =
 to the steermg wheel to rotate said steering wheel about
. said fixed axis in response to signals received from- said L
" photo-electric means; an apertured masking plate mounted =
“in fixed relationship to the photo- electric means so as to
partake of the movement thereof with the steering wheel = -

and whmh maskmg plate 1S SO arranged that durmg opera—

It will be readily ap-



!3
tion of the device, the steering motor will operate the
steering wheel in response to signals received from said

-photo-electric means so that the aperture in the masking

plate will move to successive positions relative to said

marking so as to track the said marking..
2. A photo-electrically - controlled tracking device for

executing movement as instructed by a 11ght-cmtrasted r

marking, comprismp a table mounted for coordinate
" movement in its own plane; means adapted to receive the
said marking; a frame; a pair of wheels upon the rear of

3,180,992
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" to said photo-electric means so as to partake of the move-

~ ment thereof with said steering wheel; a tubular member

)

in axial alignment with and having its lower end fixedly
connected to the upper end of said shaft; a fixed bracket
having a perforated portion overhanging said table to
constitute a bearing in which is journaled the upper end
of said tubular mf“mber, magnifying opfical means for
scanmng said marking and for projecting a magnified

. Image of a part of said markmg down said tubular mem-

10

the frame, said wheels being arranged ccaxially so as t0 |

roll upon the table; a shaft disposed upon a fixed axis at

right angles to the table, which shaft extends downwardly
throug‘l the forward part of the frame and is journaled
in the forward part of the frame; a body carried at the
lower end of this shaft; a steering wheel carried by said
body so that the said fixed axis extends diametricaily
through the axis of rotation of said steering wheel, said
steering wheel being in frictional driving contact with
said table; said frame, said rear wheels and said steering

wheel forming a fricycle; a drwmg motor for driving said

steering wheel about its axis of rotation .to move said
table; photo-electric means mounted to partake of the
steering movement of said steering wheel; a steering motor
operatively connected to said steering wheel to rotate said
steermg wheel, said body, and said shaft about said fixed
axis: a compartment carried by said shaft, said photo-
electric means being mounted in said compartment; an
apertured masking plate mounted in said compartment
above said photo- electrlc means and in fized relationﬂhlp

20
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ber and across the aperture in the masking plate; said
magking piate being so arranged that during operation
of the device said steering motor will operate said steer-
ing wheel in response to signals received from said photo-

1 - electric mecans to cause the aperture in said masking plate
5

to assume successive positions so as to track the marking
projected across the aperture, in order that the path of
movement of said table will be determined by said light-
contrasted marking.
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