‘Nov. 18, 1952 M. CAMRAS ’ 2,618,710
RESILIENT MOUNT FOR MAGNETIC HEADS

Filed Aug. 30, 1947 3 Sheets—Sheet 1

i

N 4 ® -
NP

— I T2rET o

" Mreviv Camems



Nov. 18, 1952

Filed Aug. 30, 1947

L2

@

$

A

"/f

M. €AMRAS 2,618,710
RESILIENT MOUNT FOR MAGNETIC HEADS

3 Sheets—Sheet 2

| = o
Y4 4@[ 57 14 ‘42; T}ﬁ?
VA

—Zic 4
LA T 1
| i ” i d“ i

] i
N J
“rrmice I

Meaesmw Cone s




Nov. 18, 1952 M. CAMRAS 2,618,710
, RESILIENT MOUNT FOR MAGNETIC HEADS
Filed Aug. 30, 1947 3 Sheets-Sheet 3

s 7/
/5? " B 59 |
b Fu ] A ~ |

— Iz =770

Mreviy CFsers

L

=



Patented Nov. 18, 1952

2,618,710

UNITED smss _PATENT OFFICE

RESILIENT MOUNT FOR. MAGNETIC HEADS

Marvin Camras, Chicago, 111, assignor to Armour
Research -Foundation of Illinois Institute of
Technology, Chlcago, II, a corporatmn of Illi-

noxs

Appllcatlon August 30, 1947, Serxal No. 771,492
(Cl. 179—100.2)

: 2 Claims.

. 1- . . .
Th1s 1nvent1on relates to magnetw 1ecord1ng

and--reproducing apparatus, and more- particu-

1arly, to a magnetic sound projector for motxon

pictures.

The use of a magnetlc sound track on a moving

pmture ﬁlm ‘has-been known for some-time, and
many suggestlons ‘have been made as to how it
mlght be used-in & motion-picture projector so
that the sound-to accompany the moving picture
mxght be reproduced from a magnetic sound track
rather than-from an optlc sound track as is the
common- practice of the present day.

10

-‘While many suggestions have been made, none-
of the known systems to date have been practical”

commerc1ally -One of the chief complications of
using-a ‘magnetic sound track on motion picture
film-Hes in-the fact that film easily changes its
physmal dimensions, and accordingly, it has been
very d1fﬁcu1t {0 have even reasonably good quality

with- any ‘magnetic record made on a motion

plcture film:

~One- of. the prlnmpal features and objects of
the present-invention is to provide & novel method
and-means for reproducing sound from a mag-
netic record made on motion picture film. = .

--A further object-of the present invention is to
prov1de a-novel” -magnetic recording and replo-
ducmg ‘head -and ‘mounting therefor,

15
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A fulther object of the’ ‘present 1nvent10n is to

prov1de a'novel method for shleldmg a magnetxc
reproducing head. -

30

~Another and further obJect of the present in-"
invention is to provide novel magnetic” sound

pxck-up arrangement ‘which “is extremely  small

in‘construction, which is hrghly efficient in oper-.

ation;: and -which is particularly effective when
employed i conmncmon w1th 8 mm and 16 mm.
moving-picture film:

-Another and still further ob;ect of the present'

invention is to provide- a’ novel ‘magnetic ‘sound

and moving picture projectors, having both mag-
netic:and optic sound reproducing means." .
~'The- novel:features-which I believe-to ke char-

40

acteristic.of my-invention are set-forth with par="

tlculanty in-the appended -claims: -
itself; - however, “both-as -to -its orgamzatlon‘

- My-invention-

method of operation, and manner of construction, -
together: w1th further -objects and advantages, "

may--best be understood by reference to the
accompanying drawmffs, ‘in“which

_ 60

-Figure 1:is.a front- elevational view of -a-mag-,

netic'sound ahd-motion- picture projector (with a
portionofieach:of :the twa reels broken- away)‘

and-which embodies-¢ertain’.of--the novel-prin=-

ciples and teachings of the present invention.

2

Fxcure 2isa gleatly enlar, ged elevational view
of the film drive mechamsm 1mmed1ately below
the lens.

Figure 3 is a still further -enlarged sectional
view through the reproducing head housing and
mounting, as taken along the line III—IIT of
Figure 4. .

Figure 4 is g bottom view of the reproducmg
head mounting and housing.

Figure 5 is a greatly enlarged fragmentary
view of the recording head core as the film passes
over the rotary stabilizer. -

Figure 6 is a diagrammatic illustration of a
piece of film with both a magnetic sound track
thereon and an optic sound track thereon.

Figure T is a greatly enlarged sectional view
of the film shown in Figure 6 as taken along the
line VII—VII of Figure 6.

Figure 8 is a sectional view taken along the
line VIII—VIII of Figure 2.

Figure 9 is a view similar to Figure 2, but 1llus—f
trating a modified form of the present inventioh
wherein the reproducing head is mounted directly
kelow the rotary stabilizer.

The sound projector 10 illustrated in Figure 1.
of the drawings includes a main housing 11 which
includes the motor for driving the various mov-.
able mechanical elements of the system, the audio
amplifier for the sound system, and other con-
ventional parts of a moving picture projector..

" The housing {{ also inciudes a supplemental
housing 12 which contains the projection lamp..
Mounted on the forward part of the housing {1
are a pair of removable reel arms 13 and {4 which-
are secured to the main frame of the machine by
lock screws 15 and 16, respectively.. .

‘The main lens 17 is mounted at the front of .
the gate mechanism 18. The supply reel {9 is:
mounted on a spindle 20, while a take-up reel 21
is mounted on a spindle 22. The spindle.22 is
driven through an endless 100p drive. member
(not shown) mounted within the arm 3.

The moving picture film 23, as shown, is Jbeing .
unwound from the supply reel {9 and wound. up-
on the take-up reel 2f. The film 23 passes over
asprocket wheel 24 which i§ driven at a.substan--
tially constant speed and then passes through the.
gate mechanism (8. It then passes. back .in a
half-loop over a roller-25.and then down around.-
a"rotary stabilizing element 26. . After.leaving -
the rotary stabilizing element. 26, it passes. up-
over a sprocket wheel 21.down ‘over a-stripper
stud 28 and over a._guide roll:29. ‘The film; in

 passing over the roller 25, is held in place by two

small rollers 30 and 31. The film 23 in passing
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. 3
over the rotary stabilizer 26 is held in place by
a tension roller 32 which is carried on the arm 33
hinged about the axis of rotation of the roller 25.

The tension roller 32 is spring-biased (not
shown) in a counter-clockwise direction about its
pivot point, thereby to cause the tension roller 32
to be constantly urged against the rotary stabi-
lizer 26. - : . :

The rotary stabilizing element 26 is mounted
on a shaft 34 and is either of substantial mass
itself, thereby to act as an inertia member, or
else has an additional inertia member (not
shown) mounted on the shaft 32 within the hous-
ing ¢1.
and hence the rotary stabilizing element 26 is

driven by the film 23 as it rides thereon. The -

magnetic sound head engages the sound track of
the film 23 as it passes over the rotary stabiliz-
ing element 2§. This insures substantially con-
stant linear speed of the film sound track as it
passes the recording and reproducing head.

As may be seen best in Figure 2 of the draw-
ings, the sound head assembly 35 is mounted on
a shoulder formation 3% which lies below the ro-
tary stabilizing element 28,

" As may be seen best in Figures 3 and 4 of the
drawings, the sound head assembly 35 includes a
housing 37 which is mounted on an arm 38 which
is bolted or riveted as at 89 to the shoulder
formation 36 of the housing. The housing 37 and
the arm 38 are preferably made of steel or other
suitable magnetic material so as to act as a shield
for the head 40 which is mounted within the
housing 37. The head 48 includes a core member
41 having two confronting leg portions 42 and 43
which terminate in closely spaced confronting
relationship to each other to define a gap 44. A
signal coil 45 is wound on the core 41 and con-
nects through leads 46 and 47 to the amplifier
(not shown). ) ’

The head 49 is mounted on a long flat leaf
spring €8 which is supported at one end between
blocks 48 and 58. A third block 51 also holds in
place ¢ second leaf spring element 52 which bears
against the spring 48 and acts as a dampening
element as well as to stiffen its action somewhat.
This, of course, takes place as a result of the
sliding friction of the downturn end of spring 52
dgainst spring 48 when spring 48 is flexed.

The lower side of the housing 87 is, of course,
covered by the mounting plate 38 and includes
an off-set portion 53 which is provided with an
opening 54 through which a small portion only
of the core &1 -of the head 48 projects.

As may be seen best in Figure 4, the opening.

54 is only slightly larger than the leg portions
42 and 43 of the core 41 which projects there-
through. It will thus be seen that the head on
its leaf spring or cantilever spring mounting 48
is- free for limited movement but is prevented
from damage from sudden blows since the head
40 is protected from top blows, side blows and
end blows by housing 27, and bottom blows are
restrained by the member 38 after a relatively
small movement of the head 48. It will further
be observed that the head 40 is masnetically
shielded by -the housing 87 from stray magnetic
fields such as might be present from the drive
motor of the projector unit. ‘ : o

_The pole portions 42 and £3, as may be seen
best in Figure 5, are slightly concave over their
lower surface as at 55 and 56 so as to conform to
the curvature of the cylindrical surface 57 of
the rotary stabilizing element 26. .~

~The film 23 is illustrated in an enlarged view

The shaft 34 is a freely rotating shaft,

10

in Figure 6, and a still further sectional enlarge-
ment appears in Figure 7.

As shown in Figure 6, the film 23 includes a
row of sprocket holes 58 going down one side of
the film in a position located between the pic-
ture frames 59 and an outer edge of the film.
A magnetic sound track 60 is placed between the
sprocket holes 58 and the adjacent-edge of the
film. This sound track 60 may be. formed of
powdered ferromagnetic material having rela-

. tively high coercive force which is bonded or

20
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otherwise suitably secured to the surface of the
film 23 opposite to that which carries the emul-
sion 61 (see Pigure 7).

The head 40 bears against the magnetic sound
track 60 of the film 23, as the film 23 rides over
the rotary stabilizer 26. It is maintained in firm
but constant eontact with the sound track 60 by
virtue of the resiliency of the spring arm 48, and
if any irregularity occurs on the film, the head
40 ‘merely rides over the irregularity due to the
shape of the ends of the leg portions 42 and 42
and the manner in which they are mounted on
the spring arm 48. Any movement of this char-
acter which occurs is damped by the damping

spring 52.

45
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The projector 18 also includes means for the
optical reproduction of sound. The film. 23 as
shown in Figure 6 of the drawings includes the.
usual optical sound track 61 which lies along the.
opposite edge of the film 22 from that in which.
the magnetic sound track 60 is disposed. . The
optical sound track G is on the portion of the
film 23 which overhangs the rotary stabilizing
element 26 as shown in Figure 8 of the drawings.

In Figure 8 of the drawings, the film has been
broken away where it wraps partially around the
rotary stabilizing element 26. The light trans-

mitting  eélement 62 of the. projector (0 trans--

mits light from the lamp 63 after it passes
through the sound track portion 61 of the film
to the light-sensitive element (not shown) which
is located at the opposite end of the member
62. Interposed between the lamp 63 and the ilm

23 is another light focusing and transmitting

member 64. ] .
The particular details of the optic end of the

present system are only diagrammatically illus-.

trated, since the details of this phase of the pro-
jector may be any conventional optical sound

system, it being remembered that it is the com-.
bination of this optical sound system with the’

magnetic sound system which. forms one of the
features of the present invention. .
While I have shown a particular embodiment

of my invention, it will, of course, be understood

* that I do not wish .to be limited thereto, since

6o

(]

many modifications may be made, and I, there-

fore, contemplate by the appended claims to cover .

all such modifications that fall within the true
spirit and scope of my invention. . o
‘Iclaim as my invention: I
L. In combination with a motion picture pro-
jector arranged for reproducing sound from g

film having a magnetic sound track, means for -
imparting a constant speed to said film through.
sald - projector, a rotary -stabilizing - element on.
said projector over which said film rides, an elec- -
fromagnetic transducer head in resilient en-:
gagement with said sound track, saig transducer::
head including a pair. of conironting pole por-.:

tions, a spring member urging said pole portions

into contact with said sound track, and g second -
spring member engaging said first spring .to:
dampen the vibrations of said ‘head upon’ con- -
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tacting irregularities in the film as the film rides
over said stabilizer.

2. In combination with a motion picture pro-
jector arranged for reproducting sound from a
film having a ferromagnetic sound track, means
for imparting a constant speed to said film
through said projector, a rotary stabilizer on
said projector over which said film rides, a pinch
roll holding a portion of said film against said
stabilizer, an eleciromagnetic transducer head
in resilient engagement with the sound track,
said transducer head including a housing hav-
ing an opening therein opposite said stabilizer,
3 pair of confronting pole portions freely ex-
tending through said opening, g leaf spring urg-
ing said pole portions into contact with said
sound track, and a second spring member en-
gaging sald first spring to damper the vibra-
tions of said head when said pole porfions con-
tact irregularities on the film as said film rides
on said stabilizer.

MARVIN CAMRAS.
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