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This invention relates to Sound recording and 
more particularly to the photographic recording 
of sound on film. In recording Sound on film it 
occasionally is desirable to produce an extreme 
ly wide sound record in which case a recording . 
light of unusually high intensity must be used. 
Likewise, in recording Sound on very slow fine 
grained film it is Sometimes desirable to use a 
recording light of high intensity. One type of 
lamp which is available for the purpose... and 
which is quite Satisfactory is what is knoWn 
commercially as a high preSSure mercury Vapor 
lamp. 

In the Older mercury Vapor lamps, the mer 
cury vapor was operated at a relatively low pres 
sure and the light produced had a comparatively 
low intrinsic brilliancy. In a type of mercury 
lamp now available, the mercury Vapor is Oper 
ated at a relatively high pressure and the light 
produced has a correspondingly high intrinsic 
brilliancy. In the operation of Such lamps there 
are difficulties encountered due to their peculiar 
thermal characteristics. When the lamp is first 
turned on it takes a considerable time until it 
reaches equilibrium and the light remains of 
constant brilliancy. If the current through the 
lamp is changed it again takes Several minutes 
for the lamp to reach a steady condition and the 
brightness of the light which will result can not 
be directly determined at the time the current is 
changed. For these reasons, it is unsatisfactory 
to control the brightness of the recording lamp 
in the manner Customary for incandescent lamps 
where the brightness is controlled by a series re 
sistance. 
In the use of these mercury Vapor lamps, I 

find it quite satisfactory to bring the lamp to 
equilibrium at a brightness slightly greater than 
that necessary in the recording and to then Op 
tically control the amount of light transmitted 
through the optical System so as to provide the 
proper light intensity at the film. This light 
control may be accomplished in any desired 
manner but I prefer to accomplish the result by 
a pair of shutters located immediately in front of 
the galvanometer mirror in the recording Sys 
tem. 
One object of the invention is to provide an 

improved sound recording Optical System. 
Another object of the invention is to provide 

an improved apparatus for controlling the in 
tensity of the sound recording light, 
Another object of the invention is to provide 

an improved type of diaphragm for controlling 
the light intensity in sound recording systems, 
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Other and incidental objects of the invention 
Will be apparent to those skilled in the art from 
a reading. Of the following specification and in 
Spection of the accompanying drawing in which 

Figure 1 is a top view partly in section of a 
recording Optical System illustrating the inven 
tion, and 

Figure 2 is a section taken on the line 2-2 of 
Fig. 1 and looking in the direction indicated by 
the arrows. 

Referring first to Fig. 1, the high pressure 
mercury vapor lamp is indicated generally at 0. 
Light from this lamp passes through the optical 
barrel to the galvanometer 2 where it is re 
flected by the mirror 9 and passes through the 
Second optical barrel 3 to the film F. 
The first optical barrel is provided with a con 

denser lens 4 which converges the light through 
an appropriately shaped aperture 5 adjacent 
Which are located the ground noise reduction 
shutters 6 and l and the light then passes 
through the lenses 8 which direct it upon the 
galvanometer mirror 9. The mirror 9 is vi 
brated about an axis in the plane of the paper 

5 in accordance With the Sound Waves to be re 
corded and directs the vibrated beam through 
the lens 20 to the slit plate 2 which is provided 
With a narrow slit in the plane of the paper. 
Light passing through the slit 2 is focused by 
the objective lens 22 upon the film F in the 
form of a narrow line. This objective lens may 
be made as described and claimed in my con 
currently filed application entitled “Sound re 
cording optical system,' identified as RCW 
Docket No. 6889, which discloses in detail an ob 
jective lens particularly adapted for the making 
of Wide sound records. 
The galvanometer 2 is provided with a pair 

of shutters 29 and 30 arranged in front of the 
mirror 9 and within the galvanometer casing. 
In order to decrease the light intensity these 
shutters are moved toward each other across the 
galvanometer mirror and thus serve as a dia 
phragm. In the Optical system just described 
the light source ?o is imaged upon the galvan 
Ometer mirror 9, the aperture 5 is imaged by 
the lenses 8 and 20 upon the slit plate 2 and 
the galvanometer mirror 9 is imaged by the 
lens 20 at the entrance pupil of the objective 22 
which has the slit plate 2 and the film F at its 
conjugate foci. Due to this arrangement the 
shutters 29 and 30 are located at an aperture 
Stop of the optical System in relation to the im 
age formed upon the film F and therefore move 
ment of these shutters produces a change in in 



2 
tensity without any change in position or di 
mensions of the image upon the film. 
The shutters 29 and 30 are controlled as foll 

lows: The galvanometer is carried in a pair of 
supports 23 and 24. One of these Supports car 
ries an appropriate Screw 25 which serves as a 
pivot for the galvanometer and which is locked 
in position by an appropriate lock nut 26. Co 
axial with the screw 25 there is provided a sec 
ond screw 27 which also serves as a pivot for the 
galvanometer. This screw 27, however, moves 
freely in the Support 24 and is threaded into the 
casing of the galvanometer 2. It Will be appar 
ent that due to the sliding relation of the Screw 
27 to the support 24 it may be moved in and out 
without affecting the support of the galvan 
ometer. The end of this screw 27 bears against 
a spring 33 which is attached to the shutters 29. 
and 30. These shutters are pivoted to the gal 
vanometer casing at 3 and 32. When the screw 
27 is turned by the knurled head 28 it moves 
the middle of the spring 33 in or out, and causes 
corresponding movement of the shutters 29 and 
30 about their pivots thereby causing the shut 
ters to obscure more, or less of the area of the 
mirror 9 or, as shown in Fig. 2, more or less of 
the galvanometer window 34. 

It will be apparent that my invention is not 
limited to the use of a specific shutter arrange 
ment shown but that I may use other appropri 
ate diaphragm means which may be located 
either adjacent the galvanometer mirror or at 
any other point in the optical System, which serves 
as an aperture stop of the system in relation to 
the image on the film F. For example, the dia 
phragm might be located adjacent the entrance 
pupil of the objective 22 where the image of the 
mirror 9 is formed or even adjacent the lamp 
8. The light control device is preferably lo 

cated at some point in the optical system between 
the light Source and the place Where. the light 
beam is examined for intensity. The measure 
ment of the intensity of the light may be accom 
plished by an appropriate exposure meter and a 
movable mirror in the manner described, for ex 
ample, in Zimmerman application Serial No. 
248,250, filed. IDecember 29, 1938. 
The apparatus of the present application is an 

improvement. On that described and claimed in 
the application of E. W. Kellogg, Serial No. 
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280,960, filed June 24, 1939; and is also related to 
the subject matter of the application of I. T. 
Sachtleben, Serial No. 281951, filed June 29, 1939, 

I claim as my invention: 
1. In combination, a light Source, lens means 

focusing light from said source upon a galvanom 
eter mirror, further lens means directing light 
reflected from said mirror in the form of a fine 
line upon a film, and light, intensity control 
means located adjacent said galvanometer mir 
rQr. 

2. In combination, a light source, lens means 
focusing light from Said Source upon a galvanom 
eter mirror, further lens means directing light 
reflected from said mirror in the form of a fine 
line upon a film, and an adjustable diaphragm 
located adjacent said galvanometer mirror. 

3. In combination, a light Source, lens means 
focusing light from said source upon a galvanom 
eter mirror, further lens means directing light 
reflected from said mirror in the form of a fine 
line upon a record strip, and an adjustable dia 
phragm, located adjacent said galvanometer mir 
ror, Said diaphragm including a pair of adjustable 
blades moved across the said mirror on opposite 
sides. 

4. In Conabination, a high pressure mercury 
Vapo lamp, lens means focusing light from said 
lamp upon a galvanometer miror, further lens 
means, directing light, reflected from said mirror 
in the form of a fine line upon a film, and light 
intensity control means located adjacent said 
galvanometer mirror. 
5. In combination, a high pressure mercury 

Vapor lamp, lens means focusing light from said 
lamp. upon a galvanometer mirror, further lens 
means directing light reflected from said mirror 
in the form of a fine line upon a film, and an ad 
justable diaphragm located adjacent said gal 
Wanometer mirror, 

6. In combination, a high pressure mercury 
Wapor lamp, lens means focusing light from said 
lamp upon a galvanometer mirror, further lens 
means. directing light. reflected from said mirror 
in the form afa fine line upon a record-strip, and 
an adjustable diaphragm located adjacent said 
galvanometer mirror, said diaphragm including 
a pair of adjustable blades moved across the said 
mirror on opposite sides. - 

GEENN LIMMCK. 


