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This invention relates to .a magnetic- recorder,
and more particularly-to- the. drive-mechanism
of a magnetic recorder.

In magnetic recorders, an-elongated magnetic
record member is moved over an electromagnetic
transducer head-at:-substantially a uniform rate
of speed. It is important.in.all -magnetic.re-
corders to provide an-efficient yet simple method
of handling: the .elongated- record member, .and
to this end, most:magnetic recorders include .a
supply spool from which the.record.member, is
unwound and .a - take~up spool on which- the
record member is-wound up. The electromag-
netic transducer: head -is-interposed between. the
two spools and. the-record member.is caused to
pass thereover -or therethrough.

Magnetic recorders -may be generally. classi~
fied as spool-drive recorders .or as-capstan-drive
recorders. ‘These .two . terms -are used. rather
broadly to. refer:to-drive mechanisms in which
the take-up spool is driven at a constant angular
velocity and - in-which-an intermediate -drive
mechanism is- provided for causing. the record
member to-travel at.a uniform -linear velocity
across the transducer-head, respectively.

While it is well recognized that-capstan-drives
are more satisfactory from.- the-standpoint of

- quality of recording and reproduction; they. have
nevertheless -not -heen.-used as -widely .as. have
spool drives because of the usually. considered
greater complexity -of .a capstan. drive.type .of
system.

One of the principal features.and objects of
the present invention is to. provide a-novel drive

mechanism for a magnetic. recorder of-the cap-~.

stan type.

It should be pointed-out that as.the expression
“magnetic recorder” is used throughout, it.re-
fers to a device which : either magnetically re-~
cords or magnetically - reproduces or does both.

to provide a novel drive mechanism for. moving
an elongated magnetic record member-at sub-
stantially constant linear velocity.

Another object-of: the: present invention is-to
provide novel -tensioning means . in - the drive
mechanism of- g-magnetic-recorder.

A still further object of the present invention
is to provide novel-brake mechanism in a mag-
netic recorder. o

Another and further:chject of the present.in-
vention is to provider novel winding:and. reeling
mechanism - for: elongated - members.

The novel features which I-believe to-be-char-

acteristic - of - my: rinvention: are-set-forth-.with:,
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particularity in the appended claims. My in-
vention itself, however,-hoth as to its orgamza,-
tion, manner of - constructmn and method of op-

-eration,- to@ether w1th further obJects and. ad-

vantages thereof may best be understood by

-reference to the: followmg descrlp’mon ta.ken in

connectlon with:the accompanying. drawmgs, in
which:

Figure 1 is a plan view of a-magnetic recorder
embodying the novel teachings of the present in-
vention; )

Figure: 2. is a: vertical :sectional view. as taken
along the line II—IT of Figure 1;

Figure 3 is a fragmentary view of the inter-
mediate drive rolls-as- viewed. along - the line
III—-111 of Figure 2; '

Figure 4 is a fragmentary- vertical sectional
view through the-take-up:spgol and its asso~
ciated spindle:mounting mechanism as taken
along the line IV-=IV. of Figure 1; '

Figure 5 is an-exploded view of the: take-up
spool drive mechanism which is shown in assem-
bled: position in: Figure-4; and

Figure 6 is..a flagmenuary yertical. sectional
view of the brake and spindle of the supply spool
as taken aleng the line VI—VI of Figure 1.

As shown in Figure 1. of the drawings, the mag-
netic recorder includes a-case or housing. i6-hav-
ing-a top panel 1. upon. which a supply spool
12 and a take-up;spool I3 are. arranged to be
mounted on spindles 4 and . 15, respectively.
Also mounted on the panel- |1 is an electromag-
netic = transducer :head {8 adjacent a capstan
roller 17, the latter being arranged to be-driven
at a uniform angular velociby . in a-manner pres-
ently to be described in order to impart uniform
linear velocity- to: the.. elongated record .member
18 which is being unwound from the. supply spool
12 and wound up-on-the- take -up. spool: 13.

Also located on thn panel il -is & .volume ¢on-
trol knob {9 mcludmg -l on-off sw1tch for. the
audio amplifier, -a toggle sw1tch 29. for turnmg
the motor on: and off-and a mxcrophone and. hlgh
frequency- jack. 2| ‘The- -power. supply cord 22 is
also arranged {o- enter the unit. through the top

-panel 11, so.that: the. entxre dev1ce may be re-

moved as g unit- from the- housmg 10,

“The present: mventmn is- d1rected to..a novel
drive mechanism;- and one; embodlment .of. suoh
a drive mechamsm {s- illustrated in- detall in

~Figures 2 to 6.of the drawings.

-In Figure: 1, the- -general outer. appearance of
the illustrated embodiment of the present inven-
tion-has been shown.

Turning now to Figure.2, it will be. seen that
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a great part of the operating mechanism of the
device is mounted below the panel {{. For pur-
poses of simplicity of illustration, the loud speak-
er has been removed in order not to conceal the
amplifier and part of the drive mechanism, but
it is to be understood that it is mounted in the
front of the housing 10 to the right of the motor
and in front of the amplifier tubes 23. The audio
amplifier has not been illustrated in detail, since
any form of audio amplifier may be employed but
it will be understood that the audio amplifier
is represented diagrammatically by the tubes 23
as mounted on the sub-chassis 24.

On the left side of the housing 10 is located
a motor 25 which is arranged to drive the take-
up spindle 15 and the capstan IT. The motor
25 is supported from a suitable bracket 26. The
motor 25 has a double-ended armature shaft 21
which projects both above and below the housing
28 of the motor 25. A fan 29 is mounted on the
lower end of the armature shaft 27 and suitable
apertures 30 are provided in the bottom wall of
the casing [0 for permitting air to be drawn in
through the casing and circulated throughout the
interior of the housing.

The upper end of the armature shaft is pro-
vided with a drive pulley 31 which is connected
through a flexible endless belt 32 to a relatively
large pulley 33 mounted on the spindle 15. This

causes rotation of the spool I3 in a clockwise di- .

rection as viewed in Figure 1 when the motor is
driven in a clockwise direction (the assumed di-
rection of rotation of the motor in the illustrated
embodiment of the invention).

The armature shaft 27 projects upwardly be- :

yond the drive pulley 31 and in this upper region
is engaged by a rubber tired intermediate drive
‘roller 34, the latter being in turn engaged by the
metal drive wheel 35 which is mounted on the
capstan drive shaft 36 carrying the capstan 1.

The drive wheel 35 is preferably given sufficient
mass so that in addition to acting as a drive
roller, it also acts as a fly-wheel to stabilize the
rotary motion of the capstan when the machine
is in operation.

The intermediate rubber tired drive roller 34
is mounted on the upper bracket portion 37.

The ratio relationship of the size of the drive
pulley 3i to the large pulley 33 is such that the
take-up spool or reel 13 always tries to drive
the record member 18 faster than the capstan 17

"even for the first layer of the record member on

the drum 38 of the take-up spool (see Figures 4
“and 5). The drive mechanism is so arranged,
however, that there is no slippage between the
record member (8 and the capstan 17, but the
slipping clutch is provided for the drive to -the
spool 13, and a slipping brake is provided for the
spool 12 as will now be described.

Referring now to Figures 4 and 5 of the draw-
ings, the spindle 15, upon which the large drive
pulley 33 is mounted at the lower end, projects
up through a sleeve bearing 39 which is carried
in a bearing housing 40 mounted on the panel
1. Spacer rings 4i and 42, spaced apart by a

" small washer 43, separate the drive pulley 33
from the bearing housing 40 and the bearing 39.

A clutch plate 44 carrying a brake ring 45 is
secured to the spindle 15 in any suitable manner,
such as by means of a press fit. The upper sur-
face of the clutch member 44 is provided with
a marginal shoulder portion 4§ in which the
brake ring 45 is seated. A second clutch member
46 having a lock pin 47 for the spool 13 is pro-
vided with s hub portion-48 and an inner sleeve
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49 which is arranged to slip over the upper end
of the spindle i5 and be retained in place by
means of a bolt 50 which is arranged to be
threaded into the upper end of the spindle 5.

In assembled position, the various elements of
this drive mechanism appear as shown in Figure
4 of the drawings. The spool or reel {3 is ar-
ranged to drop down and be supported on the
upper clutch member 46. This spool or reel {3
has a central portion 51 which is provided with
openings 52 therein. One of these openings is
arranced to engage and receive the lock pin 47
on the clutch member 46, so as to prevent rela-
tive rotation between the upper clutch member
46 and the spool {3.

The weight of the spool {3 causes sufficient
biasing pressure to be exerted against the brake
ring 45 carried on the lower clutch member 44
so that a driving connection is made therebe-
tween. It will be noted that as the weight of
the spool increases due to the winding up of a
record member (8 thereon, the friction between
the upper and lower clutch members increases.
This is desirable, however, as will be apparent
to those skilled in the art in order to maintain
substantially uniform tension on the record mem-
ber 18 over the capstan IT.

This operational feature of the present inven-
tion will presently be discussed in greater detail
in eonnection with the description of the opera-
tion of this device.

It is also desirable to provide a braking action
on the supply spool 12 in order to hold the record
member 8 tight on the recording and repro-
ducing head 16 and in good driving engagement
with the capstan 7. The illustreted embodi-
ment of the present invention, as is shown in
Tigure 6 of the drawings, includes a lower brake
member 53 which is supported on the panel [
and on a hub 54 which extends through the
panel {1,

A brake ring 55 of any suitable braking ma-
terial is also provided. The upper brake member
56 is similar to the upper clutch member 46 of
the take-up spool drive mechanism, and includes
a hub portion 51 having a sleeve 58 therein
through which the stub shaft {4 extends. The
upper end of the stub shaft or spindle 14 is pro-
vided with a bolt 59 to removably secure the
upper brake member 56 in place. The supply
spool 12 is supported on the upper brake mem-
ber 56, and in order to prevent reletive rotation
between the supply spool 12 and this upper brake
member 56, a lock pin 60 is provided similar to
the lock pin 41 of the take-up spool drive
mechanism.

It will be understood from the above description
that the lower brake member 53 remains sta-

" tionary and is secured to the panel ({, while the
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upper brake member 56 rotates with the supply
spool 12 and is partialy braked in its rotative
movement by the frictional drag between the
upper brake member 56 and the brake ring 55
carried on the lower brake member 53. It will
also be observed from the above description that
there is an automatically varying torque on the
supply reel, for the braking torque decreases due
to the decreasing weight of the supply spool as
the record member is unwound.

It will further be observed when full considera-
tion is given to the problem that as the take-up
spool fills up it becomes heavier, and its torque
increases, but the tension (. e., the pulling force)
remains approximately the same, This also ap-
plies to the supply spool. If the tensioning force



produced ‘on the record member 18 by the take-
up spool 13 is substantially equal to the tension-
ing force put on the record member {8 by the
supply . spool 12, substantially no driving force
is required at.the capsten, and hence there will
be no tendency to slip even though the co-éffi-
cient of friction between the capstan and the
record member {8 is low.

It will furthermore be appreciated that if the
tensioning force placed on the record member (8
by the supply spool 12 and the tidke-up spool 13
are équal, but high, there will be more friction
dgainst the capstan. If there never was to be
an ‘unbalance between the two tensioning forces,
there would be no necessity to have high tension-
ing forces. However; if tHere is an unbalance
‘between ‘these two tensichifig forces, it is de-
'sirable to have-a higher tensiohing force placed
‘on the record member 18 By the two spools, so
That ‘théte will be no slippage at the capstan.
The amount of tension which is desirable is
governed by the maximum unbalance likely to
occur and also by the co-efficient of friction be-
tween the capstan {7 and the record member 18.

One of the greatest advantages of the present
invention is that if the drive reel stops or slows
down, the tape does not pile up for the capstan
just slips. This is a distinet advantage over
using a capstan with a drive roller positively driv-~
ing the record member.

In operating the magnetic recorder of the pres-
ent invention, the volume control, on-off ampli-
fier switch 18, is turned on, and the motor switch
20 is also thrown. This causes energization of
the motor 25 which rotates the take-up spool 13
in a clockwise direction through the belt drive
32. Energization of the motor 25 also causes ro-
tation of the capstan 17 in a clockwise direction.
As the record member {8, which in this instance
has been illustrated as a magnetic tape, is wound
up on the take-up spool {3, it is unwound from
the supply spbool i2. Due to the fact that the
belt drive 32 tends o drive the take-up (3 faster
than the speed transmitted to the tape 18 from
the capstan {7, there is a slight slippage between
the clutch members 44 and 46. There is also a
slippage between the brake members 53 and 56
and for that reason, the record member 18 is
tensioned across the capstan 17 and over the elec~
tromagnetic transducer head 186.

After the record member {8 has been com-
pletely unwound from the supply spool {2 and
wound up on the take-up spool i3, the two spools
are interchanged and the spool 13 which was the

take-up spool is now mounted on the supply spool ;

spindle 14.

The head 1§ is so constructed that its operative
portion engages half of the width of the record
member {8 only. It will thus be understood that
the first time the record member 18 is moved
across the head 16, half of the record is played
back.

After the two spools are interchanged and
turnhed upside down, the other half of the record
member I8 is in operative engagement with the
electromagnetic f{ransducer head 6. In this
second operation, the spool {2 which was origi~
nally the supply spool, now becomes the take-up
spool, and the spool {8 which was originally the
take-up spool is now the supply spool. After the
record has been played back so as to reproduce
the other half of the width of the record, the
record is in its original condition. It will thus
be apparent that no rewinding is necessary with
this arrangement.
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While I have shown a'particular émbodimerit
of my invention, it will, of cotrse, be litiderstood
that I do not Wish to e limited thereto, sinde
many modifications may be made, and I, there-
fole, contemplate by the "apsendsd ¢
cover all such modifications as.fall within the
true’spirit ahd scope 'of my irivention.

I claim'as my invention:

1. A maghigtic Tecotrder “comprising an “idler
silbbly sbool afid ‘s tike-up ‘Spool, dn-eclohgated
record member ‘on Said subbly spool and extend-
ing to ‘shid take-up spool, & slipping - friction
cliftch, mearis for 'driving ° said’ take-up spool
through $aid friction cluteh, an dnnular friction
brake member coaXial with said supply-spool for

‘braking said supply spool at a varying braking

torque, o @rive roller over and partiaily around
which said redord ‘termber extends, meahs for
driviitg sald drive roller at substdntially “¢on-
stant speed, means for driving said ‘take-up spool
thiroush said friction clutch at’a speed ‘tending
to take up said record member at a faster speed
than said drive roller imparts to said record
membper, said brake being proportioned with re-
spect to said frietion clutch to produce a ten-
sicning force on said record member substan-
tially equal and opvosite to the tension force
produced by said drive means through said slip-
ping friction clutch, whereby said drive roller
alone determines the speed of travel of said record
member.

2. A magnetic recorder comprising an idler
supply spool and a take-up spool, an elongated
record member on said supply spool and extend-
ing to said take-up spool, a slipping friction
cluteh, means for driving said take-up spool
through said friction clutch, an annular friction
brake coaxial with said supply spool for braking.,
said supply spool at a varying braking torque, a
drive roller over and partially around which said
record member extends, said drive roller having
a relatively high co-efficient of friction with re-
spect to said record member, means for driving
said drive roller at substantially constant speed,

; means for driving said take-up spool through said

friction cluteh at a speed tending to take up said
record member at a faster speed than said drive
roller imparts to said record member, said brake
being proportioned with respect to said friction
clutch to produce a tensioning force on said
record member substantially equal and opposite
to the tension force produced by said drive means
through said slipping frietion cluteh, whereby
said drive roller alone determines the speed of
travel of said record member.

3. A magnetic recorder comprising an idler sup-
ply reel and a take-up reel, an elongated record
member on said supply reel and extending to
and arranged to be wound up on said take-up
reel, a slipping friction clutch, means for driving
said take-up reel through said friction clutch,
aupomatically varying torque brake means co-
axial with said supply reel for braking said
supply reel, said brake means being rroportioned
with respect to said friction elutch to produce a
tensioning force on said record member sub-
stantially equal and opposite to the tension force
produced by said drive means through said fric-
tion clutch, a drive roller over and partially
around which said record member extends,
means for driving said drive roller at substan-
tially constant speed, means for driving said
take~up reel through said friction clutch at a
speed tending to take up said record member at
a faster speed than said driver roller imparts
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to sald record member, the torque of said brake
means being automatically reduced as the take-
off point approaches the center of rotation of
said supply reel thereby to maintain a substan-
tially constant tensioning force on said record
member.

4. A magnetic recorder capstan drive mecha-
nism for an elongated record medium, compris-
ing a gravity actuated slipping clufch including
a take-up spool supporting member and a sub-
jacent driving member, a gravity actuated
slipping brake including a supply spool support-
ing member and a subjacent stationary braking
member, said brake and said clutch having sub-
stantially equal slippage resisting characteristics
for uniformly tensioning the record medium, a
single capstan offset from said clutch and said
brake to receive the record member partially
therearound and having a smooth driving sur-
face over which the record medium may slip,
and ratio drive means in driving connection with
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said clutch driving member and said capstan to
produce slippage of said clutch while the record
medium is taken up from said capstan, thereby
to tension said record member substantially
equally and oppositely across the smooth driv-
ing surface of said capstan during operation of
the mechanism.
MARVIN CAMRAS,
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