250-201
F1P8212

AU 252

XR

291545500

April 18, 1939.

D. E. ELMENDORF

ex ROSS REFERENCE

2,154,500

APPARATUS FOR PREFOCUSING LAMPS

Filed Jpne 21, 1937

3 Sheets-Sheet 1

Fig.1.

33—\ PHOTOCELL
36,

CONTROL

UNIT

PHOTOCELL] 34 °\
33 ‘
. ad- |
c—
cowrmor). 3
wwrr [ %6
34 “S/

C 33

PHOTOCELL |

i
!

G

LINE

UNIT
L 36

Fig. 3.

4
41

VACUUM TUBE

" -
J

Ao

40

@34 s

AMPLIFIER

T - R)
33 37 3

AMPLIFIER

VACUUM TUBE ]_ \<4 31 :
37 !
56

J

The s N 7R

Sl
! 43

1] 1}

38 39 37

— AMPLIFIER

t
| e
VACUUM TUBE:E/‘I,'___\A@W
: 56
¥ ¢ T

40°

G d

LINE

Inventor:

Duryea E. ElmendorTf,
by Ry £ 8
His’ Attorney.

EXAMINER
X5



250-201 " (ROSS REFERENCE YAMINER

April 18, 1939. D. E. ELMENDORF 2,154,500
APPARATUS FOR PREFOCUSING LAMPS -
Filed June 21, 1937 3 Sheets-Sheet 2

75
i PHOTOCELL 72
Flg. 4. ¢ r
' 6
PHOTOCELL i

71

Fig.5.

n« /88
VACUUM TUBE ﬁ/

AMPLIFIER,

87

70 !
WCUUM TUBE <H:- o i - .. .
AMPLIFIER. 8 3 o“
’ ) L

[ = — |

LINE
Inventor:

Duryea E. Elmendorf,
£ bwjm

b
Y ;-élH is;Attorﬂey.



250-201 " CROSS REFEREMCE EYANINER

April 18, 1939. D. E. ELMENDORF 2,154,500
APPARATUS FOR PREFOCUSING LAMPS
Filed June 21, 1937 3 Sheets-Sheet 3

VACUUM TUBE
AMPLIFIER ?
—\
VACUUM TUBE
AMPLIFIER ‘lIr
-/

o/
&

O

— of o7
VACUUM TUBE 97
AMPUIFIER

h]al:’-u .' 46

43
i
; 90 ? A
[ i o] ) 97

VACUUM TURE
AMPLIFIER

. 95 97
97 .
38| -39 ﬂ-l:[u\ - : 97
96 a5

LINE

Ihventor:
Duryea E. Elrmendorf,

B Hagry €l



18

Patented Apr. 18, 1939

~

2,154,500

UNITED STATES PATENT OFFICE

2,154,500
_APPARATUS FOR PREFOCUSING LAMPS

Duryea E. Elmendorf, Shaker Heights, Ohio, as-
Electric Company, ‘& 00rpo-

signor to General
ration of New York

Application June 21, 1837,

8 Claims.

My invention relates to the manufacture of
electric incandescent lamps and more particu-
larly to methods and apparatus for automatically
adjusting the bulb of & lamp with reference to
the base or & portion thereof to accurately locate
the filament sealed therein in a predetermined
position with respect to sald base or portion
thereof. Heretofore, the filaments have been ad-
justed manusally with the assistance of optical
means for showing their position and mechanical
means for facilitating adjustment thereof.

One of the objects of my invention is to elimi-
nate all manual operations in the adjustment of
the lamp to reduce the cost and increase the
speed and accuracy. thereof. To attain this ob-

 ject, I provide means for moving the lamp bulb
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containing the filament, preferably in each of
three directions at right angles to each other.
This adjustment may be made by separate elec-
tric motors, for instance. The light emitted by
the filament is ghielded in various Ways 80 88
to change the amount of light falling on light-
sensitive cells which are located in the path of
the light and control the adjustment by control-
ling the operation of the electric motors. I have
disclosed herein three species of method and
corresponding apparatus for producing the ad-
justment contral desired and a single common
method and means for adjusting the bulb. In
each of the species, similar means are provided

correct location.

In-one of the species of my invention one or
more transverse screens is located some distance
from the lamp- with an edge extending in &
direction at right angles to the direction of ad-
justment of the lamp. The adjustment is con-
trolled by the photocell which causes it to take

the filament and in the opposite direction it it
does not. Similar arrangements control the
adjustments in each of the three directions specl-
fied. In another species of my invention I pro-
vide one or more SCreens between the filament
and each of the three photocells having aper-
tures therein which permit the light from said
filament to strike the photocells when it is cor-
rectly located. Additional spparstus {s pro-
vided to cause the lamp bulb sup
menttobeadjustedbackmdforthineuchm-
rection to bring the filament to the correct posi-
tion, the motion being terminated

(CL 176—3)
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of the adjustments. The said screens ghield the

light emitted

by the filament from pairs of photo-

cells located at opposite sides of the screens when
the filament is correctly located. If the filament

is out of position, the light falls on one of the
photocells which causes the bulb to be moved In 4
such & direction as to cause the shield to come
between the photocell and the fllament.

~ Purther features and advantages of my inven-
tion will appear from the following detailed de-
scription of species thereof and from the accom- 3

panying drawin

In the drawings, Fig. 1 is s diagrammatic
tive view of one species of my invention;
Pig. 2 is a side elevation, partially in section,
showing & lamp with its base and supporting
means therefor; Fig. 3 is s wiring diagram for
the apparatus shown in Fig. 1; Fig. 4 is & per-
spective view of the essential parts of & second
species of my invention; and Fig. 5 is & wiring
diagram therefor; and Fg. 6 is & perspective
view of the lamp, screens, and photocells in thelr
proper relation as used in a third species, and
Pig. 7 is & wiring diagram therefor.
Referring to Figs. 1, 2 and 3, the apparatus

The lamp 11 Is inserted in an inverted position
into the aperture 12 in plate i3 and is allowed to
fall into the cup 14, as shown in Fig. 2. The
end of the lamp {1 fits snugly in the said cup
14 which holds said lamp i1 by suction provided
tbrough the flexible hose |§ and the channel (8 ir

the said cup

from & source not shown. In thi

position of the lamp, the coiled filament 7 &
located between the cup 1§ and the plate 13 &
that when it is energized the lght therefron

pass to the adjustment contre

The filament I'Hsa.ttach’edtothelead

llandllwhicharebentsout

extend sideward and upward respectively froI

llismsertedinthedeviceafu
hssbeennftedfromthepodtio

shownbypressureonhkndle 2{ which causes
tnswinzaboutthepinn."rhemdwellem
taimsﬁnzotsemlphsﬂc cement 23 and

theneckotthelunplllwithﬂ
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cement 23 In contact therewith and the lead-
ing-in wire I8 extending through a slit In the
base shell and wire 18 threaded through the base
eyelet. In this case, the rim of the base shell
is provided with an outwardly extending flange
24 for purposes of positioning the lamp {1 in

" the equipment in which it is used and is inserted
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in the aperture 12 in the plate {3 so that said
flange 24 rests upon the shoulder therein, The
rim of the base flange 24 fits snugly in the por-
tion of the aperture {2 in which it is located
and is held firmly in place by the arm 20 which
moves down into contact with the end of the base
10 when released. The arm 20 is supported by
the pin 22 which extends through s pair of lugs
extending upward from plate 13 and is turned,
80 as to engage the base (0, by the torsion spring
25. The sald spring 25 has its ends located in
apertures in the plate 13, is cofled around the
ends of the pin 22 and is looped back of & por-
tion of arm 20 as shown.

After the base 0 and the lamp 1 have been
properly inserted, the fllamernt 17 is energized,
whereupon the adjusting operation is automati-
cally performed. The fllament (7 is connected
to a source of current of the correct potential
by the pairs of jaws 26 and 27 which engage
leading-in wires 18 and 18 respectively and which
are connected through the flexible leads 28—328
to said source. Each of the pairs of jaws 26 and
21 is mounted on a stationary pin 29 and is closed
on the leading-in wires by a spring 30.- The ad-
justment of the lamp (! is performed by three
duplicate adjusting and control means each
adapted to move the lamp I back and forth in
& direction at right angles to the direction of
movement of each of the other means. In each
case, 8 transverse screen or shield 3! is located
relatively near the lamp ({ (one inch therefrom,
for instance) with one straight edge at right an-
gles to the direction of movement of that par-
ticular adjusting means and Intersecting the di-
rect path, indicated by the dot-dash line 32, 44
or 41, connecting the desired position of the fila-
ment [T and the respective photocell 33. A sec-
ond screen or shield 34 is also located between the
lamp Il and each of the photocells 33 is
preferably one inch or more from the first screen
3! and similarly placed at the opposite side of
the direct path 32, 44 or 47 thercbetween. The
screens 31 and 34 prevent the light from the
fllament 7 from falling on the photocell 33 when
the said fllament is to one side of the straight
edges thereof and do not interfere with the light
when the lamp I is at the other side of said
straight edges. For example, referring to the

.path 47 in Fig. 3, the apparatus is so ad-
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Justed as to cause the amount of movement
of the lamp II to. the right (at right angles
to said path) to be so limited that light from
said lamp if always falls on a portion of the
photocell 33 when the said lamp is to the right
of screen 31. “'When the light strikes a photo-
cell 33, the lamp 1 is moved in a direction which
causes the light to be cut off therefrom, by an
electric motar 35, 43 or 46 whose direction of
rotation is set by its control unit 36. As shown
in Fig. 3, each of the control units 36 comprises
a conventional vacuum tube amplifier 37 which
is connected to the line conductors 38 and 38
and which amplifies the current changes taking
place in the photocell 33 so that they are of suffi-
cient strength to operate the armature 40 of the
relay 4. The motors 35, 43 and 46, as shown,
are series wound with separate sets of field wind-

URUSS REFLRLERUE
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ings for each direction of rotation which are
connected to the contacts engaged by the arma-
ture 46 which in turn is connected to the line
conductor 38. .

As shown in Fig. 1, the electric motor 43 is
provided to move the lamp (1 vertically so as to
cause the light from the filament 17 to fall along
path 44, and motors 35 and 46 are provided to
move the lamp (I in two directions at right an-
gles to each other in a horizontal plane so as to
cause the light to fall along paths 32 and 471
respectively. The cup 4 which holds the lamp
11 is mounted, by means of the arm 49, on the
slide 80 which is moved up and down in its ways
in block 8! by the screw 52. The screw 52 in
turn is connected through a speed reducer 53 to
the motor 43 which is mounted on the block 5i.
The block 5! in turn is mounted in the ways of
block 54 in which it is moved by motor 46 and
the block 54 in turn is mounted in ways of block
85 in which it is moved by motor 35. Each of
the motors 43, 35 and 46 operates through a sim-
ilar screw and speed reducer. B

Since a defective lamp (1 may be placed in the
apparatus which would cauce the motors to run

" continuously in one direction so as to normally

cause the light to pass by the screens 3f and 34,
& limit switch 66 is provided on each of blocks
51, 54 and 55 to prevent damage to the device.
Each of the limit switches 56 comprises a lever 57
pivoted on the associated block 51, 54 or 55,
and a pair of contacts 58 and §9, one of which is
mounted on the lever 51. The other of said con-
tacts is mounted on the same block 51, 54 or &5
and the lever 57 is moved so that said contacts
58 and 69 are separated by engagement with the
particular slide 0 or block 5f, or 54, sliding
thereon. The lever 87 is normally held by spring
60 in such a position that the contacts 58 and 59
are touching each other. The contacts 58 and 59
are-connected in the lead 6/ to the field wind-
ings of the motors 43, 35 and 46 which are con-
nected to the line conductor 38 through the relay
41 when said relay 41 is not energized. With this
arrangement, all of the adjusting means are
operating at the same time and when the lamp
{1 is in the correct position all the relays 41 are
moving rapidly from position to position with
practically no movement of the lamp f1. The

‘adjustment of the apparatus may be such that a'

small amount of light falls on the photocells 33
even when the filament (7 is in the correct posi-
tion. To reduce wear on the adjusting device,
the line connection thereto is preferably inter-
rupted while heat is applied to the base 10 to
harden the cement 28 and fasten the lamp (I
therein In the correct position. If desired, the
base holding means and the lamp holding and
adjusting means can be built into single heads
of & multiple head turret type machine and the
optical means and motors may be made to regis-
ter with the head at one position thereof. In
that instance, the lamps {1 may be based much
more rapidly than in the device shown since the
heating, which takes the longer time, may then
be done at several positions while other lamps
are being adjusted. The device may be used very
efficiently where a separate base portion, such as
a collar for instance, is fastened in the correct
relation to the fllament on a base already at-

“tached to the lamp. If desired, one of the screens

31 or 34 may be eliminated, the movement of the
lamp in any of its three directions being termi-
nated just as the light is admitted to or ob-
structed from the photocell by the screen.
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The second species of my invention, shown in
Figs. 4 and 5, makes use of the same base holding,
lamp sdjusting and lighting means shown and
described in connection with the first species.
1In this case, the lamp {1 is first correctly located
with reference to the longitudinal vertical axis of
the base 10 and is then located at the correct dis-
tance from the base 10. At first the lamp I is
moved simultaneously in two directions at right
angles to each other in a horizontal plane by the
motors 35 and 46 which are connected to the line
conductor 39 through the lead 63, and through
the double pole limit switches §4 and the two-
push-button walking-beam switch 85 to the line
conductor 38. This movement is always in one
direction in each instance as the mechanism is
previously set to one side of the desired position
before the device is operated. The spring §6 of
each of the limit switches 64 keeps the lever 61
thereof in & position in which the contact thereof
is in engagement with the contact connected to
the particular field windings of the motors 3%
and 46 causing the desired direction of rotation.
During the movement, the lamp {1 reaches a po-
sition in which the light from the fllament 71
thereof falls along paths 68 and €9 and passes
through the apertures or slits in the screens
70—71 and 12—13 to the photocells T4 and 78.
The apertures in the screens 10, 71, 72 and 13 are
preferably very narrow so that both edges there-
of are substantially in paths 68 and 69. If the
filament 17 has failed to light, the lamp Hl is
carried to the end of the limit of movement which
causes blocks 54 and §1 to striké the levers 61
of the limit switches 64 and move them so that the
eircuit to the motors 36 and 46 is broken and the
warning light 76 is lighted. Each of the limit
switches 64 comprises a lever 61 having a single
contact which is in engagement with either of
two stationary contacts which are connected to
the motor field windings or to one lead of the
warning light 76. All three contacts of each
limit.switch 64 are insulated from their support-
ing means. Single screens may be used instead
of the pair shown in this case which have vertical
slits .003 of an inch wide and are spaced one inch
from the lamp {1 and the photocells 74 and 15
respectively and six inches from each other. The
light received by the photocells 74 and 15 causes

0 the adjusting motion to stop since the photocells

55

14 and 15 actuate, through the conventional vac-
uum tube amplifiers 11, the relays 18 and 19 which
connect & second field winding of the motors 35
and 46, tending to turn the motor armature in the
opposite direction, to the line conductor 38. The

" two fleld windings of the motors 35 and 46 en-

60
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able them to be stopped quickly and prevent the
momentum thereof from turning the motor and
mechanism connected thereto farther and there-

by moving the lamp 1 out of position. The limit

switches 80 connected in the leads to the second
field windings of the motors 35 and 46 remain
closed during the wholé of the adjusting operation
and are used only to prevent over-movement
when the said motors are returned to their former
positions, as later described. '

Adjacent of the lamp Il axially, or vertically
in this case, to fix the light center length takes
place only after both relays 18 and 18 are closed.

As shown, relay 18 is provided with & second
armature 81 which is connected to the line con-
ductor 38 and which swings 50 as to engage &
contact connected to a second armature 82 of the
relay 19 when said relay T8 is operated. The

75 secdnd armature 82 serves to close the circuit

3

through & contact engaged by it and another
double throw limit switch 64 o the field windings
of the motor 43, causing the lamp 11 to be moved
down. Because of the series arrangement of the
armatures 81 and 82, the vertical adjustment can
only take place after the other two adjustments.

The downward movement of the lamp Il con-

tinues until the light from the fllament 17 thereof
falls along the line 83 and passes through the
apertures in screens 84 and 85 and strikes the
photocell 86. The photocell 88 actuates the relay
88 and the limit switch 80 as in the previous in-
stances, through a conventional vacuum tube
amplifier 81. The screens 84 and 85 are prefer-
ably placed in the same relation to the lamp (1
as in the other instances but each has only a
round hole therein, of .003 inch diameter, for in-
stance.

The base 10 is then fastened to the lamp i
and the various parts of the apparatus are re-
turned to their former positions before another
lamp || is placed therein. The said parts of
the apparatus are returned by changing the posi-
tion of the walking-beam switch 65 which breaks
the connection to the first-mentioned fleld wind-
ing of the motors 43, 35 and 46 and connects each
of the other field windings of the said motors to
the line conductor 38, causing them all to turn in
one direction to carry the adjusting means to its
iimit of movement. The movement stops when
the levers of the limit switches 80 are engaged

_ by the slide 50 and blocks 81 and 54 respectively

and the circuit to the motor field winding is in-
terrupted thereby. The walking-beam switch 65
is returned to its former position before another
lamp t1 is adjusted. .

The third species of my invention, shown in
Pigs. 6 and 7, makes use of the base holding, lamp
lighting and adjusting means shown in the first
embodiment. In this case, three screens 90, 91
and 92 are used and each is mounted in abutting
relation to the lamp |1 and shields the light from
the filament 1 from the photocells 93 and 94
when said filament (7 is in the correct position.

The screens 90, 91 and 92 extend from the lamp
{1 in planes perpendicular to the directions of
adjustment, screens 80 and 8! being in vertical
planes and screen 92 in a horizontal plane. Each
of the photocells 83 and 94 is connected to a con-
ventional vacuum tube amplifier 85 which in-
creases the cwrrent change taking place within
the photocell when it receives light from the
filament {7 so that the relay 98, which is con-
pected thereto, is energized and connects one of
the field windings of the motors 43, 35 and 46 to
the line conductor 38. The connections are such
that the photocell 83 or 94 struck by the light
from the fllament {7 causes the motor 43, 35 or 46
to move the lamp Il toward the screen 90, 81
or 82 and the other photocell 93 or 94. The edges
of the screens 98, 91 and 92 abutting the lamp
bulb are in substantially the direct path between
the correct position of the filament (7 and each of
the photocells 93-and 84. A limit switch 87 is
connected in each lead to the field windings of
the motors 43, 35 and 46 in order to cause the
circuit therethrough to be broken in case the
adjusting parts reach the limit of motion due to
.a defective lamp (1. In the wiring diagram
shown in Fig. 7, the end of the screen 82 is shown
turned 90° from its actual position in order to
show both photocells 93 and 84.

What I claim as new-and desire to secure by
Letters Patent of the United States Is:

1. Apparatus for accurately locating a fllament
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sealed in the bulb of an incandescent lamp with
respect to a portion of a base, comprising 8
holder for said base portion, means for support-
ing said bulb adjacent to sald base portion, &
plurality of light-sensitive cells disposed in pre-
ceotermined spaced relationship to said holder, &
piurality of screen means disposed adjacent to
the paths between said light-sensitive cells and
a predetermined point at which said filament is
to be located, means for energizing said filament
to cause it to emit light, means for shifting the

_ position of said bulb with respect to said base

15

" 40

1

portion, sald screens serving to control the pas-
sage of light to said cells, and means for discon-
tinuing said shifting motion when the said fila-
ment is located at said predetermined point, said
Iast-named means being controlled by said light-
sensitive cells. N

-9.. Apparatus for accurately Jocating a filament
sealed within the bulb of an incandescent lamp
with respect to a portion of a base comprising &
holder for said base portion, means for support-
ing said bulb adjacent to said base portion, a
plurality of photocells, one located to one side of
a1 axis through the desired position of the fila-
ment and a palr located in a plane substantially
perpendicular to said axis and in directions
therefrom at right angles to each other, means
for connecting the filament to & source of cur-
rent to cause it to emit light, screen means lo-
cated between the said holder and photocells for
changing the amount of the light falling on said
cells when the filament is out of position, means
for automatically moving the sald lamp bulb par-
allel to sald axis and in directions at right angles
to each other in said plane to cause the sald
screen means to effect the light change, and
means controlled by said photocells for discon-
tinuing the movement in each of said directions
when sald light change occurs and the fllament
is correctly located. :

3. Apparatus for accurately locating a filament
sealed within the bulb of an incandescent lamp
with respect to a portion of & base comprising
a holder for said base portion, means for sup-
porting said bulb with the filament therein at
approximately the desired position with refer-
ence to said holder and base portion, a plurality
of photocells, one located to one side of an axis
through the desired position of the filament and
a pair located in & plane substantially perpen-
dicular to said axis and in ‘directions therefrom
at right angles to each other, means for connect-
ing the fllament to a source of cwrrent to cause
it to emit light, screens located between said

holder and the photocells with an edge thereof,

extending substantially through the direct path
between sald cells and the desired location of

* the filament, means for automatically moving the

65

70
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said bulb parallel to said axis and also in two di-
rections in said plane at right angles to the said
paths between said cells and the desired loca-
tion of the fillament to cause the edges of the
screens to effect a change in the amount of light
falling on said cells and means controlled by said
cells for.discontinuing the movement in each of

sald directions when sald light change occurs and -

the filament is.correctly located. -

4. Apparatus for accurately locating a filament
gealed within the bulb of an incandescent lamp
with respect to a portion of & base comprising a

’holder for sald base portion, means for support-
ing sald bulb with the filament therein at ap-

proximately the desired position with reference
to the sald holder and base portion, & plurality

of photocells, one located to one side of an axis
through the desired position of the filament and
s pair located in & plane substantially perpen-
dicular to said axis and in directions therefrom
at right angles to each other, means for connect-
ing said filament to a source of current to cause
it to emit light, screens located between sald
holder and the photocells with one edge extend-
ing through the direct path between said cells
and the desired location of the filament, means
for automatically moving sald bulb back and
forth in directions at right angles to the path be-
tween said cells and the holder and at right an-
gles to the sald edges of the screens to effect &
change in the amount of light falling on sald
cells, and means controlled by said cells for dis-
continuing the movement in each of sald direc-
tions when said light change occurs and the fila-
ment is correctly located.

5. Apparatus for accurately locating a fillament
sealed within the bulb of an incandescent lamp
with respect to a portion of a lamp base compris-
ing a holder for sald base portion, means for
supporting said bulb with the filament therein
at approximately the desired position with ref-
erence to sald holder and base portion, & plural-
ity of photocells, one located to one side of an
axis through the desired position of said filament
and a pair located im & plane substantially per-
pendicular to said axis and in directions there-
from.at right angles to each other, means for
connecting the filament to & source of current
‘to cause it to emit light, screens located between
said holder and the photocells with apertures
‘therein in the direct path between sald cells and
the desired position of the filament, means for
automatically moving said bulb parallel to said
axis and in two directions at right angles to each
other in said plane to cause the light passing
through the apertures in sald screens to shift
toward and finally fall on the said cells, and
means controlled by said cells for discontinuing
the movement in each of said directions when
said cells receive sald light and the filament is
correctly located. - ’

6. Apparatus for accurately locating a filament
sealed within the bulb of an incandescent lamp
with respect to a portion of a base comprising &
bolder for said base portion, means for support-
ing said bulb with the filament therein at ap-
proximately the desired position with reference
to said holder and base portion, light-sensitive
means located to one side of an axis through the
desired position of the filament and other light-
sensitive means located in a plane perpendicular
to said axis and in directions therefrom at right
angles to each other, means for connecting said
filament to & source of current to cause it to emit
light, screens located between said holder and
each of said lght-sensitive .means adapted to
ghield the Hght emitted by said filament from
said light-sensitive means when said filament is
in the desired position, means for automatically
moving said bulb parallel to said axis and in two
directions at right angles to each other in said
plane when the filament is incorrectly positioned
and the screens do not shield the light from said

_light-sensitive means, and means controlled by

sald light-sensitive means for discontinuing the

movement whei,l‘ the light is shielded therefrom

and the filament is .correctly located. :
7. Apparatus for accurately locating a filamen
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gesled within the bulb of an incandenscent lamp -

with respect to a portion of a base comprising a
holder for sald base portion, means for supporting

({3
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gald bulb with the filament therein at approxi-
mately the desired position with reference to said
holder and base portion, a pair of screens located
at right angles to each other in planes passing
through an axis through the desired position of

the filament, & third screen located in a plane

10

18

at right angles to said axis, pairs of photocells
located on opposite sides of each of sald screens
and shielded thereby from the light from the fila-
ment when said filament is at the desired posi-
tion, means for moving the said lamp buib in
directions at right angles to each of said screens

when the filament is incorrectly positioned and -

some of the photocells are receiving light there-
from, and means controlled by said cells for dis-
continuing the movement when the light 1is
shielded therefrom and the filament is correctly
located.

8. Apparatus for accurately locating a filament
sealed within the bulb of an incandescent lamp
with respect to a portion of a base comprising &
holder for said base portion, means for support-
ing said bulb with the fllament therein at ap-
proximately the desired position with reference
to said holder and base portion, & plurality of
photocells, one Jocated to one side of an axis
through the desired position of the filament and

a pair located in & plane gubstantially perpen-
dicular .to said axis and in directions therefrom
at right angles to each other, means for connect-

_-ing the filament to & source of current to cause

it to emit light, screens located between said
holder and the photocells with apertures therein
in the direct paths between said photocells and
the desired position of .the filament, means for
automatically moving the gald bulb parallel to
said axis and in two directions In said plane at
right angles to the said paths between said pair
of cells and the desired location of said filament,
means for causing operation of said means for
moving the bulb in the said plane, relays oper-
ated by the said pair of photocells for discontinu-
ing said movement when the light from the fila-

. ment passing through the apertures of a pair of

screens falls on sald photocells and thereafter
causes operation of the said means for moving
the lamp bulb axially, and a relay operated by
the first-mentioned photocell for discontinuing

. operation of the said means causing the axial

l_novement‘when the light from the filament pass-
ing through the aperture in the third screen falls

10

on the photocell and sald filament i8 correctly 25

located.
DURYEA E. ELMENDORF.

| )



