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- embodying my:

- 35

'f ({ZZ@MLOM i may concex*nV
- Be 1t known that I, GEORGE WIIITD, a
citizen of the United States residing at
Jersey City, county of Hudson and State
~of. New Jersey, have invented a new and

- useful Improvement in a Light- Regulatmf?‘ﬂ
© “Device for
- which the following is a. spemﬁmtmn

UNITED STAT]LS PATENT OFFIL

GEORGE WHIJLE

OF J ERSEY CITY NEW J ERSEY

LIGHT REGULATING DEVICE FOR FILM PRINTI‘\TG MACHINES

1 154 820

| Apphcatmn ﬁled J une 6, 1914 Seual N e 843 585

I 11111-]?1 mtmo M‘LChlIlGS

This 1nvention relates: to .a novel device
for: 1L1tomfxt1c,ally regulating the strength
- of an electric: eurrent Supphed to a lamp,
- thereby correspondingly varying . the in-
~ temsity of- the 110ht emanetmo from smd

lamp.

tor properly - printing: conseet.twe

—2; Jd 0.1 with the easmﬂ' closed ; I‘w

lock:. Elo T ‘L f‘lCB VleW of the dial; Tl

MV

improved 110‘11t—reﬂ*u1‘1t1n0' '

conduetors

~This disk’ is

eterml firmly

" mounted Wlthlll a recess 12 of the station-

Lo ary part. 13 of- a

part or cover 15, the pfut 13 being provided

- with Iugs 16 by means of whleh it may. be

S(}Cllled tO q, W&ll OI' anothel SuppOlt
~ Between each pair of fn,d]omme rings 10
there 1s- interpolated - a resistance 17 for

4B which purpose:each of sald rings is provided

.. "W].tll -

post - 18- extendmtr | rearwardly

thIouOh the circular web 19 of the casing.

From this web. the post .is insulated by .
means of a bushing 20 of non-conductive:
Y material while the rear face of Web 19 is-
- covered wzth an asbestos disk. 21.

- ances 17 are preferably made in the form of
. a continuous wire spiral which is at certain
__intervals-clamped to posts. 18 by screws. 22

.- o 55';’-’- as elefwly 1llustrated in F 1gs

Band‘)

Speelﬁeatwn of Letters Patent

of .~

The device is more- pa]: tleuhrly deswnedi
 for autom‘ttlmlly changing the light neces- -
- osary

~ scenes of moving picture films. _

' In the accompanying drawing: I‘wure 1
is a face view of a light-regulating devme
1nvention, Wlth the casing
. open; ]310 2 an enlar O‘ed cross section on
- line 2

- . 3arear vlew of -the device Wlth the asbestos o
25 closure removed; Fig. 4 a plan of the light
B 1e0uht11w card I‘lo

- line

o dewce;'f
R eompuses essentlally 2, pluraht‘y of spaced -

~* concentric metal rings or 10
o pmtly embedded wnhm eorrespondmﬁ con-
~centric grooves fmmed in a disk 11 of mn-

) sulatmo

- preferably cylindrical cas-
_ing A to which is hmoed at 14 the movable

Patented Sept 28 1915

mebestos disk 212, as shown 1n I 18. 9.

Into a snﬂnble central opening of a web
23 of cover 15 is fitted a circular disk 24 =
carrying. a number of- radla,lly extending g0 =~
resilient. eonduetwe strips 25 which are ar- |
ranged in a circle and are mounted on an

' _msuhtlno ring 26 carried by disk 24¢. To

“the perioe ‘Lted outer-end of each strip 2618 - -

clamped a bolt 27 by a nut 28 said bolt ex-

o _. Casme 13 1S plmlded at 1ts ba,ck Wlﬂl an

65

tencing .through an insulated bushmg 29

fitted nto a eorrespondmﬂ' bore of disk 24.
- At its free end, bolt 27 carries a fork 30 be-
tween ﬁ?’hlch and bushmg 29 there is inter-.

70

posed 2 spring: 31. To fork 30 is pivoted, as

‘at 82, a radially extending contact lever or

bar 33 of a length to extend across all of the

rings 10 at one side of their center. .
The perforated inner end of each strlp

25:i_
1s firmly held in position by a bolt 84 ex-
tending through an insulating bushing 35 of
disk 24 and provided with a clamp nut 36 -

75

and a head 37 that constltutes a contact but-' .

ton. Ring 26 further carries a contact ring
- 38 arr .:mﬂed concentrically to strips 25. Rmn_-

5 a cross section 011']_'98 18 ‘ld‘lpted to be consecutively connected -;

‘a detail of the case e to the several buttons 37 by means of a con-

8 ductive bridge 39 carried by a rotary arm

A plan of a llght testmtr CEle and ]31g 9 a.’ :
30

40 .-md msulated therefrom as at 41. Arm
0 wiring diagram:

40 is fast-on a sleeve 42 that turns loosely
fixed post 43 clamped to disk 24 by a
nut 44, the sleeve 42 being prevented from
axial chepheement by means of a fixed col-

lar 45 and a screw 46 tapped into the free

“Sleeve 42: projects outward o
- through cover 15 and carries here a knob
47 for manually rotating said sleeve.
~Ring 38-is connected through wire 48
- with a pin or contact member 49 hewnﬂ‘ 8o
head 50 and Shd‘lbly mounted in an insu-
lating bushing 51 of web 23, a spring 52
- tending to force head 50 rearwardly (Iig.
2). In the closed position of casing A, head

011 2k

end of post 43..

50 engages a fixed binding post 53 e\tend-

mng tthUOh disk 11 and thleugh an insu-
r;latmﬂ‘ bushmg 54 0{’ web 19.

1:_'eonnected through wire 55 with a tungsten

Post 53 is

80

.35'_"' |

100

lamp or other electric light source 56 adapt- B -

ed for film-printing purposes. Lamp 56 1s-

- in turn connected through wire 57 with a
“Resist- ‘main 58, while the outermost post 18 1s

; connected through wire 59 with a ‘main 60,

a bipolar SW1teh 61 bemO* mterpolated m-
wires 57, 59. R | '

1_05 L

Tlle means: for ma]{mcr the necessmy elee- 110



2.

tric connections between rings 10 and con-

tact bars 33 in order to complete the lamp
circurt, consist of an exchangeable light-

~controlling disk or card 62 made of paper,

91

50

ard board or other insulating sheet ma-
terial.  Card 62 i1s provided with a num-
ber of metallic eyelets 63 each eyelet being
adapted to form a metallic connection be-
tween a selected ring 10 and a selected bar
33. Ag Is clearly illustrated in Fig. 4, the

card 62 1s provided with a plurality of con-

cenbric cireles 64 that correspond in num-
ver and diameter to the number and diam-
cter of the several rings 10, the drawings

thus showing card 62 provided with twenty

of such cireles.  Card 62 is further pro-
vided with a plurality of radially extending
uniformly. spaced lines 65 the number of
which equals that of contact bars 33. As
the drawing shows twenty-five of such bars,
the card 62 1s thus also provided with
twenty-five lines 63, the fields between con-
secutive lines 65 being numbered 1 to 25,
cach-of such fields corresponding to one of
25 scenes of a moving picture film.

~dccording to the varying intensity of the

hight nccessary for printing consecutive

scenes, the eyelets 63 occupy different posi-
trong 1 the several ficlds of card 62. Thus

1t for a certain scene say scene 2, the full

mtensity of the light is required, the eye-

let 63* will be placed on the outermost circle

40

00

00

GO

64 In-this case, the current will flow from

main 60 through wire 59 (switeh 61 being
ciosed ), outermost post 18, eyelet 632, the
contact bar 33 engaging said eyelet, bolt 27,
the -covresponding strip 25, button 37,

bridge 39, ring 38, wire 48, pin 49, post D,

et
Iy r
EITI

wire lamp 56 and wire 57 to main 5S.

Tt will he seen that the circuit deseribed does

not melixde any of the resistances 17 where-
by the full current is supplied to the lamp
and the maximum light effect 1s obtained.
I the next scene requires less light for

printing say such an intensity as obtained
by throwing two of the resistances 17 in

serics with the lamp, the eyelet 63Y is placed
on bine 645 In this case, the current flows
from poest 18 through the two cutermost re-
sistances 174 172 (ffig. 9) to ring
throtgh the eyelet 63" engaging said ring to
the corresponding bar 83 which should now
he connected to ring 38 by bridee 39 (the
movement ot said bridee being hereinafter

move rully described). It will thus be seen

that the closer an eyelet is placed teward

the center of the card the more resistancs _
will be interpolated in the lamp cirenit, ing secured to the Iugs 90 of cover 15 by

means of a transverse pin 91, 1t will thus

thereby obtaining the desired graduation of

the light for printing the sceneg embraced

bu the nagative.

In ovder to insure the proper position of -
cavrd 62 relativelv to the scenes to be print-
ecl, dislt 11 18 provided with a number of-
outwardly extending guide pins 66 adapted

ol the lamp circuit.

10# and -

1,154,820

to engage correspondingly arranged per-
forations 67 of card 02, the pins 66 being
placed at different distances {from each
other. In order to still more safecuard
agammst a wrong insertion of card 62, the
latter 1s of a diameter to extend beyond
binding post 53. In axial alinement with
the latter, card 62 is provided with a per-
foraticn 68 of a size to permit the passage
ol the head 50 of pin 49. In this way a
contact can enly be made between the parts
50, 83 when opening 68 occupies the propes
pos.tren, while i case the card 1s forced
pins 66 in a wrong position, an imperforate
portion of the card will be placed between

the parts 50, 53 thereby pre\fenting a closing

Automatic means are provided for inter-
mittently advancing arm 40 tegether with

bridge 39 whenever a change of scene takes-

place. These means are actuated by the ad-
vancing negative 69 to be printed and arve
shown to censist of notches 70 provided in
the edge of the negative at the dividing lines
between consecutive scenes.

enced trip lever 71 cr an equivalent member
which closes the cireuit of an electromagnet
15 whenever it enters onc of the notches 70.

‘T'his electromagnet consists of two peles 72

the coils T8 of which may either be connect-
ed 1 parallel or in series so as to adapt the
device to a current of 110 and 220 volts.
Coils 73 arve supported by a bracket 74 of

web 23 and influence a commen armature 75

censtituting part of a feed lever 76. The
latter 1s piveted as at 77 and is influenced
by a spring 78 that tends to withdraw arma-
ture 75 frem poles T2.

nately engage the teeth 80 of a star or feod
wheel 81 which is loosely mounted on sleeve
42, Wheel 81 car
gnging a ratchet wheel 83 that forms part of
sald sleeve. . 3

In order to e able to ascertain the posi-

tion of sleeve 42 and consequently that of
arm <10, the sleeve carries a relatively fixed

cdial 84 which i1s provided with the numbers
1 to 25 __ *
expesecd through a window 83. KEach end
of each ccil T3 is, by a wire 86, perma-

nently connected to a slip ring 87, which

connectiens are preferably made by solder-
g the wires to said rings. The latter are

fast on an insulating sleeve 88 which is in

turn fast on the hinge bolt 89, the latter be-

be' seen that whenever cover 13 is opened
there will be no relative movement between
the coils 73, wires 86 and slip rings 8T7.
The latter are engaged by contact springs 92
which may be arranged in any suitable and

convenlent manner. In Fig. 9 the device is

011

This notch is g¢
adapted to be engaged by a spring-influ-

The two oppesed
yoiunts 79 of lever 76 are adapted to alter-

'ies a spring-pawl 82 en-

sald numbers being consecutively

8]0
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- latter crnigages a

a6

40

45

.. “‘-JI ' --. ..I ! | - ' .
i

¢

lever
“after this attracticn, lever 71 will be re- o
~ vided with eyelets, the- eyelet of field L'bemng

continued edvqnce of negative. 69, thereby
breaking the ‘previcusly eetabhshed circult

“to the position sheen 1 Fig. 5.
- fro movement thus 11111311"ted to level 76 will -

- cause-wheel 81 to be Ltdmnced for one tooth.
a0

- -i'_1_",;15_4,e2.0: I - 3

S _thwn to be -’1depted te curr ent of QZO vclte
~in which case the two inner slip rings are-
~ connected with. each cther by A ccnductcr

93, while one: of the cuter ehp rings 18 con-
= nected, by ‘wire 94, to a contact 99 which 1s
_ eng.;wed by the. t11p lever.71 as soon as the.:
a- noteh 70 of negative 69.
- T'he-other cuter ehp ring. 87, is, by wire. 96, -
- connected to main 58, while level 1 18 con—'_-_
‘nected to main 60- thlcuOh wire 97, a sult-
~ able fuse 98 and blpGLII' switch - 99 beln

R proy ided for the circuit described. .

. It will be seen that whenever.a netr’h "('0 eij_.f--_'_t
'uee ative 69 passes by trip lever 71, the lat- -
. "é--:tel will be temporarily ‘tilted to close a CIr-
- cuit, the  current flowing. from main 60
- through wire: 97 (switch 99 being cleecd),-:f |
" lever 7 1, contact 90, wire 94, coﬂe [ 8 of elec-
L tlcnmﬂnet B, and wire 96 to mawn 58, In
ay, armature. 75 tegether” with . feed

thigs w:
76 -will’ be cttmcted Immedmteiy

turned to its original peeltlcn owing to the

and pelmlttmg spring 78 to return. 1(—3?61" 76

which movement will be imparted to arm 40
and " bridee.

ratchet whecl 83 and S]eeve 49.. - In this way,
- bridee 39 is advanced from one button 37 to
- the eucceedmﬂ butt(m Whene“el a nctch 70

passes by lever T1.

Diametr 1(:,{11137 cppeelte 11111.0‘e 1~.L cover 102""

1 tulclumed at 101 .a catch 102 influenced
by a spring 103. - The hook 104 of catch 102
is adapted to engage a projection 105 ex-
tending outw udly ﬁcm casing 13.
“der t0 properly center ‘the cover 15 upon

© casing: 18, projection 105 is provided with '_'_'_made in the. construction of the devme,, end

‘that the peculiar contact selecting, etc., de-
“vice may be applied to apparatus -other th‘m,
- that above described without dep::Ll:'i}lnﬁF f:t om -
_-the spirit of my mny entmn ' *

aw edO‘e elmped nose-106. whlch engages two.
ccneepomhnﬂ‘ly tapering inner ches 107 ot
.luos 100 as clequy 1lluetrcted i I‘we 2
If a certem negctwe is tc he erted cover
15 18 cpened and the hUht-COI’ltl 0111119’ card
62 pertaining to this partieular negetwe 15
~properly. phced upon .pins 66 whereupon
cover 15-is closed and locked. In this way.
the several swiveled contact bars 33 will be
‘brought into engagement with the corre-
| epondmﬂ eyelets 63 of card 62, each of which
_eyelets in turn engages a selected ring 10, the
~springs 31 insuring a positive contftct be-

tween the coOperating parts. -Knob 47 is

~ now turned until the numher “17” of dial 84.
1s exposed through window. 85 thereby indi-
- cating that the bridge 39 is in the proper po-.
-SltIOIl to complete the circult closed by the
. first eyelet, 7. e. by the eyelet pertaining to -
- geene 1 of card 62. This adjustment of arm
_--"'40 mdependent cf the feed. mechamsm 7 6 80

The to and.

In or-

s rendel ed possﬂole hy the 111terp01ated pcwli_’ | ' E
~and ratchet- mechanism 82, 83 as will be

readily understood. - SWltchee 61,99 are now

closed and the neoatwe 69 1s edvenced by
starting the prmtmg mechanism proper (not
| ehown)
~notch 70 and lever 1, electrcm‘u‘met B be-
comes -temporarily enermzed to ‘advance

“bridge 39 from oné Dbutton 37 to the suc-

At each engagement between  a

~ ceeding button, thereby fmtemetlcelly caus-
~ ing the des1red change of 110'ht 1nten81ty at

- each change of scene.. - - .
The apparatus. may - clsca be - employed f01 '

ascertcmmo the proper mtensﬂ:y of light

necessary: for the various scenes, the reeulte
of such tests serving as a-guide for pr cpe[x"ly

for
this purpose a test card 108 is provided that
corresponds to card 62,1t being also provided

with twenty circles: 16/1L and Wlth twenty-five
‘radial lines 165.

eyeleting the premouely blank cards 62

“Of the twenty-five fields

70,

80

thus produced, but twenty fields are pro-

placed on the outermost circle 1642, the. next

eyelet on the second circle 164~'etc ‘the eye-
~let of the twentieth field being ﬁnelly placed
‘on the innermost circle 1642“ -

each field corresponds to one of the rings 10,

y ﬁeld 1-corresponding to ring 101, field 2 to

ring 10%, field 20 to ring 107,
39 through spring pawl 82,

Thus if the

-In this way,

95

operator finds that for.a certain scene, the

printing of the negative is correct when

number.6 is e;aposed throuo*h window 85, the

‘eyelet 63 for this scene- should be placed on
A fter the operator has

 thus ascertained the consecutive numbers for
-is provided with a pair of lugs. 100 to which

circle 64° of ca,rd 62:

100

the consecutive scenes; the eyelets 63 are cor-

an- eyeleting  machine, not shown and not
fclmmg part of the pr esent invention.

respondingly punched into a blank card 62,
~which operation is preferably performed. bV :

105

-1t 18 obvious that various chanoes mc - be

1 clalm—— S

1. In a. dev:Lce of the cha,mcter deecl 1bed -

?' a, phu ality of sp‘xced parallel conductors, 1e-% '1.15-"_-

- sistances intermediate said conductors, a plu- -

110

rality -of conductive kars extending ‘Lcloee-f :
said conductors and! spa,ced ther efrcm means. -

,lccated intermediate said conductms and- -
bars: for conductively connecting a selected 120
conductor with a selected bar, and an elec-
tric lamp mterpolable between S&ld conduc-
© tors and bars. SRR S _
2. In a device of the character descrlhed

a plurality of Spaced parallel conductors, re- B
gistances intermediate said conductors, a plu—..— o
rality of conductive bars extending across
- said conductors and spaced therefrom a card
m - located intermediate. said ccnductors and

-b‘u*s and hwmg 2 plurahty cf metalhc eye- 130
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with a

lets,
,
tively connect a selected conductor with a -Se-

lected bar, and an electric current consuming

device 1nter polabl(, bLtWGLI‘l said conductms
and bars. - -
3. In a device of the char actel descr 1bed

a plurality of spaced parallel conductors, re-

sistances intermediate said conductor s,a plu-

rality of conductive bars extending across
said conductors and spaced therefrom,a card
located intermediate said conductors and

Dars and having a plurality of metallic eye-

lets, each eyelet being .;1(:1clpted to conduc-

t1v uly connect a selected conductor with a
selected bar, a movable member adapted to
be conductively  connected to consecutive

bars, and an electric lamp 1nterpolable be-
tween sard conductive rings and Sdld mov-
able member. :

4. In a device of the chamctel desembed
a plurality of spaced concentric conductive
rings, resistances between said rings, a plu-
1'{11113)? of conductive bars extending radis 1lly
across said rings and spaced theleflom 2

non-conductive card interposed between said.
rings and bars, a plurality of eyelets pro-

vided in said card, each eyelet being adaptecd
to conductively connect a selected ring with
a selected bar, a movable member adapted to

be  conductiy ely connected to consecutive
bars, and. an electric L.unp interpolable be-
sald rings and said movable member.

tween s

5. In a device of the character described,
a plurality of spaced concentiic conductive
rings, resistances between said rings, a plu-
ld.lt‘}f of conductive bars e\thdmn‘ rachially
a1

cvelets i said card, each evelet being adapt—-
ed to um{llmtnelw connect a selected ring
v selected bar, countact buttons con-
uectod to said bars, an additional conductive
ring, a bridee adapted to connect consecu-

tive buttons to said additional ring, and a

lamp- interpolated hetween sald fivst 11.:11110(1'
| 1111 s |

and sad additional rine.
In a device of

the (_,;]1111.'1('191 deseribed,

e plm ality of spaced concentric umductuu
v ings, vesistances between said rings, a plu-
rality of conductive bars extending radially

across satd rings and spaced thu(_,hmn, an

exchangeable non-conductive card interposed

Detween: gaid rings and bars, a plurality of
evelets in said card, each evelet being adapt-
ed to conductivelv’ connect a
selected bhar, contact buttonsg con-
nected to said bars, ,m acditional conductive
ring, a bridege adapted to connect consecu-
tne buttons to Emd additional ring,

ontrolled means for advancing said bl‘ldO'e

aml 1) hmw interpolable between sa1d ﬁrst'

nam d rings and said additional ring.
In a dev}ce of the character de seribed.,

a plu ality ot Spa.ced concentric conductive

cach Wulgt being adapted to conduc-

08s said rings and spaced therofr om, .:m:
exchangeable non- conductive card inter nosed
between said rings and bars, a phu'nhtv" of

ng selected 1mﬂ'S,
-dnetwe bars carried by the movable casing-
part and adapted to engage said eyelets, a

Eele_.c,t@d ring

film-

il - 1,154,820

rings, resistances between said rings, a plu-
1‘&11ty of conductive bars extending radially
across sald rings and spaced thuutrom, a1
exchangeable non-conductive card interposed
between said rings and bars, a plurality of
eyelets in said card, each eyelet being ada pt-
ed to conductiv elV connect a selected ring
with a selected Dar, contact buttons con-
nected to said bars, an additional conductive
ring, a bridge adapted to connect consecus-
tive buttons to sald dddltl(ﬁ)l’ldl ring, a film-
controlled electromagnet, a spring - influ-
enced feed lever actuated by said “electro-
magnet, a feed wheel engaged by said lever,
a rotary sleeve loosely supporting said uhuel
means for transmitting mov ement from the
wheel to said sleeve, and an arm fast on the
sleeve for supporting the bridge.

8. In a device of the character described,
a plurality of spaced concentric conductive
rings, resistances between said rings, a plu-
.Llhtv ot (.,onductwe bars extending radially
across said rings and spaced tlwreil om, an
exchangeable non-conductive card mterposed

'butweul said rings and bars, a plurality of

cvelets 1n said uud each eyelet being adapt-
ed to conductiv elyr connect o selected ring
with a selected bar, contact buttons con-
nected to said bars, an acdditional conductive
ring, a bridge adapted to connect consecu-
tive buttons to said additional ring, a fil-
controlled electromagnet, a
enced feed lever %tmted by said electxo—
magnet, a feed wheel engaged by said lever,
a rotary sleeve loosely Supportlnﬂ saicd wheel,
means for tidn‘“ﬂlllttﬂ'}” movement from the
wheel to said sleeve, an arm fast on the
sleeve for Suppmtmw the bridge, a dial also
fast on the sleeve, and a knob t01 manually

_10t.«,1t111g sald sleeve.

9. In a device of the character described.
a casing composed of a stationary part and
a movable part, a plurality of spaced con-
centric conductive rings supported by the
statlonary casing-part and 1nsulated there-
from, resistances intermediate said 'ings, an
e\dmnﬂeab](, non - conductive card adapted
to be placed upon said rings, metallic eye-
lets extending thr ough s ald card and engag-
adm]ly extending con.-

movable member adctptul to be con(luutnely
connected to consecutive bars, and an elec-
tric lamp interpolable between sald member
and the outermost ring.

10. Tn a device of the character described,
‘a casing composed of a stationary part and
a movable part, a plurality of spaced con-

centric conductive rings supported by the
stationary casing-part and insulated thue-

Cfrom; resistances intermediate said rings,

an exchangeable non-conductive card hav-
ing a pelfm ation and adapted to be placed
upon said rings, wmetallic eyelets extending

spring - influ-

7L

-3
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'through said card and engagnw selected'
~ rings, radially extendmg conductive bars
~carried by the movable casing-part and

- adapted to engage said eyelets, a- movable

- MOost 1'1110

cuit.

member adapted: to be conductwely con-
- nected to consecutive bars, an electric lamp
i eu*cmt Wlth sald’ member and the outer-
and means extendlng through

the card- perfomtlon f01 closmo smd CLI-

11. In a dewce of the clnracter descrlbed

2, plnrahty of Spaced conductms res&st'mcesi
~ intermediate sald conductors, a plumhty of

conductwe bms e*itendmfr across said .con-

“ductors and spaced therefrom an exchfmﬂe-
able card located 1ntermed1ate said conduc-—-
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tors and bars and having a plurality of con- -

ductive members extendmo through said

“card, each of said membels being admptedi_-_*
to conductwelv connect a selected conductor

with a sele(,ted bar, and an electric current

consuming device 1ntu*poL1ble between S.:u(l
z__jconductms and - b.;u* | | |
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