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EDGAR. W. GENT, OF MORRISTOWN, AND LOUIs M. PoTTs, of TENAFLY, NEWJERSEY, As 

SIGNORS TO BELL TELEPHONE LABORATORIES, INCORPoRATED, of NEW YORK, N.Y., 
A CORPORATION OF NEW YORK 

TRANSLATING DEVICE 

Application filed January 31, 1929. Serial No. 336,474. 

This invention relates to translating de 
vices or light valves, whereby the amount of 
light transmitted from a light source is va 
ried in response to variations in an electric 
current and has special reference to improve 
ments in the construction of a light valve and 
in the arrangement and construction of the 
devices employed for adjusting all the essen 
tial elements. 
The principle of operation for such a light 

valve is disclosed in the U. S. patent to E. C. 
Wente, No. 1,638,555, wherein a pair of elec 
trical conductors are arranged in a plane at 
right angles to a magnetic field so as to define 
a slot through which light is transmitted. 
Varying electrical currents supplied to these 
conductors cause them to move relative to 
each other, thus varying the width of the slot 
and the amount of light transmitted. 
The light valve as disclosed in the patent to 

E. C. Wente provides a construction which is 
entirely satisfactory for use in general cases 
where no narrow limit is to be placed on the 
space allowable for the mounting and the 
surrounding space necessary for adjustment 
of the light valve. In cases where space is a 
limiting factor, for example, in adapting the 
light valve for use in a motion picture camera, 
a compact construction is desirable, which 
necessarily limits the space allowable be 
tween the essential elements and also the 
amount of space to be allotted to the adjust 
ing devices. While it is desirable to combine 
the adjusting devices in a minimum space, it 
is primarily essential that such devices af 
ford accurate adjustment and that they be 
accessible for adjustment. The conductors 
which form the light transmitting slot are 
extremely delicate and require fine adjust 
ments both as to proper tension to be applied 
and as to their position between the pole 
ieces. In the preparation of the light valve 
or operation, it is preferable to apply final 

tension to these conductors after the light 
valve has been assembled and for this reason 
accurate means for adjusting the conductors 
from the exterior of the casing is desirable. 
The improvements which are the subject 

of this invention have for an object the pro 
duction of a device of the type described of 

compact construction, having a great facility 
of adjustment and a high degree of accuracy 
of adjustment and operation. 
In accordance with the invention there is 

provided a light valve which is of a compact 
construction incorporating novel features to 
give added facility of operation and adjust 
ment. The light valve designed in accord 
ance with the invention comprises a casing 
containing the field windings and one pole 
piece, and a detachable head, bearing on its 
inner face all the necessary adjusting devices 
combined into one unit built up from a flat 
surface of the detachable head and forming 
a unitary structure therewith. t 
Other advantages to be found in details of 

construction and operation will be apparent 
from the description of the accompanying 
drawings, in which: 

Fig. 1 is a perspective view of the assem 
bled light valve. 

Fig. 2 is a perspective view of the casing 
with the cover removed. 

Fig. 3 is a side elevation of the valve, part 
ly in section. 

Fig. 4 is a plan view of the interior of the 
casing cover showing the general arrange 
ment of the different adjusting devices form 
ing the unitary structure. 

Fig. 5 is an elevation partly in section of 
the showing of Fig. 4. 

Fig. 6 is a sectional view taken along line 
6-6 of Fig. 4. 

Fig. 7 is a sectional view taken along line 
7-7 of Fig. 4. 

Fig. 8 is a sectional view taken along line 
8-8 of Fig. 4. 

Fig. 9 is a sectional view taken along line 
9-9 of Fig. 4. 
In Figs. 1 and 2, the reference numeral 1. 

indicates the light valve casing provided with 
a casing cover 2 adapted to be held in a def 
inite position by means of projections 4 and 
to be secured to the casing by means of a 
knurled annular ring 3 which is provided 
with an internal screw thread to engage the 
thread 10 (Fig. 5) of the cover. The casing 
1 contains a field winding 7 and one pole 
piece 5. The strip 8 provides a mounting to 
which field winding leads 9 are attached to 
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facilitate connection to the external source 
of current. 

Referring now to Fig. 3 which shows a side 
elevation of the assembled light valve partly 
in section, pole-piece 5 is secured to the casing 
by means of screws 11, while the pole-piece 6 
is secured to the casing cover by means of 
Screws 12. It is essential to the proper oper 
ation of the valve that the faces of the pole 
pieces 5 and 6 be accurately spaced a definite 
distance apart. The bearing surface be 
tween the casing and the interior marginal 
edge of the casing cover might be relied upon 
to insure satisfactory spacing, but there is the 
possibility that some slight inaccuracy in 
manufacture at the point of contact between 
the casing and the casing cover would cause 
a greater inaccuracy in the spacing of the 
pole-pieces by reason of this slight inaccuracy 
becoming magnified due to the distance from 
the bearing surface to the pole-pieces. 
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In accordance with this invention, spacing 
studs 13 and 14 are placed as near the pole 
pieces as is conveniently possible and secured 
by means of screws to the casing cover 2. 
These spacing studs are accurately machined 
to a height exceeding the combined height of 
the pole-pieces an amount sufficient to allow 
the proper space between the pole-faces. 
The ends of studs 13 and 14 butt against the 
flanged portions 47 and 48 respectively of 
the pole-piece 5. 

Pins 15 are inserted in the side of the cas 
ing to prevent the ring 3 from slipping off 
the casing when it is not being used to en 
gage the cover 2. Binding posts 16 and 17 
are provided on the exterior of the gover to 
facilitate connection of the filament circuit 
to an external source of sound modulated 
Current. 

Referring now to Fig. 4, it will be seen 
that one end of the conductor or filament 18 
is secured to take-up screw 19 and from 
there it is drawn across the pole-piece 6, but 
not in engagement therewith, as the filament 
lies in a small channel or recess provided in 
the pole-face. The filament is then passed 
around an idler pulley 20, made of some 
suitable insulating material, and from there 
back over the pole-piece 6 and terminated at 
take-up screw 21. Sound modulated cur 
rents are supplied to this filament through 
conductors 22 and 23 which are connected 
to the binding posts 16 and 17. The take 
up screws 19 and 21 are adapted to be used 
as preliminary tensioning devices for the 
filament. By reference to Fig. 5 it will be 
seen that the take-up screw 19 is inserted in 
a slit cut in a block 24. When sufficient ten 
sion has been applied to the filament by 
means of take-up screw 19 the screw 25 is 
tightened. The friction exerted between 
the screw 19 and the block 24 due to the 
clamping action of the block holds the take 
up screw in the adjusted position. This 
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preliminary tensioning element forms no 
part of this invention. 
To obtain accurate and reliable operation 

the filaments must be in exact space relation 
to each other and be in alignment across the 
face of the pole-piece. In accordance with 
this invention there are provided two ad 
justing elements 26 and 27 to be placed on 
opposite sides of the pole-piece 6. A descrip 
tion of these adjusting elements will be made 
in connection with Figs. 4 and 7 in which 
reference numeral 26 indicates a block of in 
sulating material such as bone,ivory or some 
other suitable substance shaped as shown in 
Fig. 7. Fig. 7 shows only one-half of this 
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adjusting device but as the two sides are 
identical, a clear description of the details 
can be given in connection with this figure. 
The two sides of the block 26 on opposite 
sides of the filaments are formed from a sin 
gle block of the substance to be used. An 
internally threaded collar 28 is inserted in the 
block 26 and held in place by means of set 
screw 29. The movement of the pincer 30 is 
accomplished by means of a vernier differ 
ential screw composed of an internally and 
externally threaded screw 31 and a screw 32 
having on one end the pincer. 30. The screw 
32 engages the internal thread of the screw 
31. A spring 33 is provided to take up any 
lost motion in the differential screw. An 
exceedingly fine adjustment of the filament 18 
and therefore the proper space relation be 
tween the filaments can be obtained by the 
use of such an adjusting element. With ref 
erence to the element as a whole it will be 
seen in Fig. 4 that the pincer members 30 are 
oppositely disposed and are so shaped that 
a very smallportion of the pincer itself makes 
contact with the filament. A strip of ivory 
34 is placed in the position shown in Figs. 
5 and 7 to form a bearing surface or bridge 
for the filaments. The purpose of the ivory 
strip is to prevent disintegration of the fila 
ment due to the chemical action between the 
insulating material forming the block 26 and 
the filament itself, and also to furnish a more 
satisfactory sliding surface for the filaments 
during adjustment. A bridge 34 is provided 
at each side of the pole-piece 6. Four dif 
ferential adjusting screws are provided so 
that each of the two filaments forming the 
light valve may be spacially adjusted just 
beyond each of the bridges which support said 
filaments. 

Final tension is applied to the filaments 
after the light valve is assembled. This final 
tension is applied to the light valve by means 
of the device shown in Figs. 6 and 8. The 
tensioning member consists of a bracket 35 
pivoted at the point 36 and held under ten 
sion by means of spring 37. This bracket 35 
has two extensions 38 and 39 to which is 
riveted a spring 40. To the bight portion 
of this spring 40 is connected an extension 

85 

90 

95 

00 

105 

O 

5 

20 

25 

30 



5 

O 

5 

20 

25 

pa 

40 

45 

5 

CO 

5. 

1,852,774 

bearing the idler or pulley 20 around which 
the filament 18 is passed. The bracket 35 
bears against a cam member in the form of 
a cone 41, arranged to be advanced by means 
of a threaded portion, cooperating with a 
threaded hole in the cover of the housing. 
The controlling screw for cam 41 extends 
to the exterior of the cover through a cylin 
drical guide. It will readily be seen that as 
the screw 41 is moved outward the bracket 
35 will also move outward thereby causing the 
spring 40 to exert a tension on the filament 
18. During the operation of the valve the 
spring 40 will take up any slack produced 
in the conductors. This slack is usually 
caused by the expansion of the conductors due 
to the heat produced by the sound modulat 
ed currents. 

Referring again to Fig. 3 the numeral 43 
indicates a circular recess adapted to receive 
a lens tube to be associated with the record 
ing film in a motion picture camera or other 
sound recording mechanism. Light emanat 
ing from a lamp enters the valve at 44, passes 
through the light transmitting slot formed 
by the filaments 18, and through passage 45 
onto the film through the lens system pro 
vided. To prevent light reflection in the pas 
sages 44 and 45 they are threaded as shown 
and coated with a non-reflecting black paint. 
In the event of trouble in the valve after 

it has been finally prepared for operation 
and put into position for use the cover may 
be quickly removed by releasing ring 3. As 
a triple pitch thread is employed a slight 
turn of this ring will release the cover there 
by leaving the casing in position while the 
trouble present in the elements mounted on 
the cover is eliminated. 
What is claimed is: 
1. In a light valve having oppositely dis 

posed pole-pieces for setting up a constant 
magnetic field and conductors supplied with 
modulated electrical currents suspended be 
tween said pole-pieces to form a light trans 
mitting slot, said pole pieces having aligned 
apertures, a casing containing the field wind 
ings and one of said pole-pieces, a cover for 
said casing, said cover bearing on its inner 
surface as a unit structure therewith said 
other pole-piece and said conductors suspend 
ed adjacent the aperture in said other pole 
piece. 

2. In a light valve having oppositely dis 
posed pole-pieces for setting up a constant 
magnetic field and conductors supplied with 
modulated electrical currents suspended be 
tween said pole-pieces to form a light trans 
mitting slot, a casing containing the field 
windings and One of said pole-pieces, a cover 
for said casing, said cover bearing on its in 
ner surface as a unit structure there with the 
said other pole-piece, said conductors and the 
adiusting device for adiusting the nositinn 

3 
of said conductors with respect to said other pole piece. 

3. In a light valve having oppositely dis 
posed pole-pieces for setting up a constant 
magnetic field and conductors supplied with 
modulated electrical currents suspended be 
tween said pole-pieces to form a light trans 
mitting slot, a casing containing the field 
windings and one of said pole pieces, a cover 
for said casing, said cover bearing on its 
inner surface as a unit structure therewith 
the said other pole-piece, said conductors and 
the spacing means for said pole-pieces. 

4. In a light valve having oppositely dis 
posed pole-pieces for setting up a constant 
magnetic field and conductors supplied with 
modulated electrical currents suspended be 
tween said pole-pieces to form a light trans 
mitting slot, a casing containing the field 
windings and one of said pole-pieces, a cover 
for said casing, said cover bearing on its in 
ner surface as a unit structure therewith the 
said other pole-piece, said conductors, the 
adjusting and tensioning devices for said con 
ductors, and the spacing means for said pole pieces. 

5. Alight valve in accordance with claim 4, 
said spacing means comprising a pair of spac 
er studs on opposite sides and adjacent said 
other polepiece. 

6. In a light valve having oppositely dis 
posed pole pieces for setting up a constant 
magnetic field and conductors supplied with 
modulated electrical currents suspended be 
tween said pole pieces to form a light trans 
mitting slot, a casing containing the field 
windings and one of said pole pieces, a cover 
for said casing, said cover bearing on its in 
ner surface as a unit structure therewith, the 
said other pole piece, said conductors and the 
tensioning device for said conductors, said 
tensioning device comprising an adjusting 
surface controlled by a member extending 
through said cover, a support pivoted on said 
cover and held against said surface by spring 
means, a spring mounted on the free end of 
said Support, an extension secured to the 
right portion of said spring, a pulley mounted 
on said extension, and means including said 
adjusting surface, and said support to control 
the movement of said spring and the pulley carried thereby. 

7. In a light valve having oppositely dis 
posed pole-pieces for setting up a constant 
magnetic field and conductors supplied with 
modulated electrical currents suspended be tween said pole-pieces to form a light trans 
mitting slot, a tensioning means for said con 
ductors comprising a cam operated adjusting 
member, a spring mounted on said member, a 
pulley and a support therefor mounted on 
said spring, the movement of said spring 
and the pulley carried thereby being con 
trolled by said cam operated adjusting mem 
A. 
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8. In a light valve having oppositely dis 
posed pole pieces for setting up a constant 
magnetic field and conductors supplied with 
modulated electrical currents suspended be 
tween said pole pieces to form a light trans 
mitting slot, a casing containing the field 
windings and one of said pole pieces, a cover 
for said casing, said cover bearing on its in 
ner surface as a unit structure therewith, said 

10 other pole piece, said conductors and the ad 
justing device for said conductors, said ad 
justing device comprising a block member 
secured to said cover, oppositely disposed 
spacing members carried by said block mem 
ber, vernier adjusting elements in said block 
member, and means including said vernier 
elements to control movement of each of Said 
spacing members. m 

9. An electrical indicating device compris 
ing a plurality of magnet elements for set 
ting up a constant magnetic field, electrical 
conducting elements supplied from sources of 
currents to be indicated and suspended be 
tween said magnets, the positioning of said 
conducting elements responsive to said field 
and said currents giving an indication of va 
riation in the supplied currents, a casing con 
taining at least one of said magnet elements, 
and a cover for said casing including as a 
unit structure therewith another of said mag 
nets, said conducting elements, and means 
for adjusting the position of said conducting 
element with respect to said last mentioned 
magnet element. 

10. In an electrical indicating device com 
prising oppositely disposed magnet elements 
for setting up a constant magnetic field, an 
electrical conducting element supplied from 
a source of current to be indicated, said con 
ducting element suspended between said mag 
net elements and responsive to said field and 
said current in such manner as to give an 
indication of variation in the supplied cur 
rent, a casing containing one of said magnet 
elements and a cover for said casing includ 
ing as a unit structure therewith the other 
magnet element, said conducting element, 
and means for adjusting the position of said 
conducting element with respect to said other 
magnet element. 
In witness whereof, I hereunto subscribe 

my name this 19th day of January, 1929. 
EDGAR. W. GENT. 

In witness whereof, I hereunto subscribe 
my name this 21st day of January, 1929. 

LOUIS M. POTTS. 
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