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3,197,159
TRAMSDUTER MACHINE AND SPOCL
CONSTRUCTION THEREFOR
Karvin Camras, Glencoe, Til., assignor to IIT Research
Institute, a corporation of Ilincis
Filed July 11, 1568, Ser. No, 41,868
48 Claims, (Cl 242—55.13)

This invention relates to various improvements relating
to single spool cartridge machines such as disclosed in my
copending application for patent Serial No. 801,403 filed
March 23, 1959 and entitled “Single Spool Magazine Tape
Recorder.”

It is an cobiect of the present invention to provide a
novel easily threaded take-up reel for a manually threaded
transducer machine.

It is another object of the present invention to provide
a novel transducing machine adapted to receive single
spool cartridges of the type disclosed in my aforemen-
tioned copending application and which is operative to
engage the tape leader with the cartridge for retention
thereby during rewind of the leader onto the cartridge.

It is a further object of the present invention to pro-
vide a manually threaded machine adapted to receive
single spool cariridges and wherein the coupling means
on the tape leader of the cartridge coacts with a specially
designed take-up reel to facilitate manual threading of
the tape leader and automatic rewinding of the tape lead-
er onto the cartridge.

It is another object of the invention to provide a novel
automatic coupling mechanism for use with single spool
cartridge transducing machines of the type disclosed in
the aforementioned copending application.

Another object of the present invention is to provide a
novel tape leader for a single spool cartridge.

A further object of the invenfion is to provide a novel
mechanism for automatically changing single spool car-
tridges in conjunction with a single spool cartridge trans-
ducing machine such as disclosed in said copending appli-
cation.

QOther objects, features and advantages of the present in-
vention will be apparent from the following detailed de-
scription taken in comnection with the accompanying
drawings, in which:

FIGURE 1 is a somewhat diagrammatic top plan view
of an antomatic threading transducer machine for single
spool cartridges similar to that disclosed in detail in said
copending application Serial No. 801,403;

FIGURE 2 is a fragmentary enlarged plan view of the
automatic coupling mechanism of the machine of FIG-
URE 1 illustrating the manner in which the threading
leader is coupled with the tape leader on the single spool
cartridge;

FIGURE 3 is a detailed view illustrating the construc-
tion of the tape leader and threading leader coupling
means shown in engagement in FIGURE 2, viewed edge-
wise;

FIGURE 4 is a fragmentary somewhat diagrammatic
view of the tape leader and threading leader and associ-
ated coupling means viewed in side elevation;

FIGURE 5 is a somewhat diagrammatic illustration
of a portion of a conventional record transducing machine
modified to incorporate a novel take-up reel construction
and a novel tuck-in roller for particularly adapting the

10

20

30

40

45

55

60

65

2

machine for use with single spool cartridges such as shown
in FIGURES 1 through 4;

FIGURE 5A is a somewhat diagrammatic pian view
of a take-np reel for the machine of FIGURE 5 having a
modifled retaining slot for the end of the tape leader of a
single spool cartridge;

FIGURE 5B is a fragmentary somewhat diagrammatic
horizontal sectional view of an abutment means for use
with a manually threaded machine having a fixed supply
spindle;

FiGURE 6 is a fragmentary enlarged fransverse sec-
tional view of the take-up reel of FIGURE 5, the sectional
view being taken along the line VI—VI in FIGURE 35
and locking in the direction indicated by the arrows;

FIGURE 6A is a diagrammatic vertical sectional view
showing a modified tuck-in abutment for the machine of
FiGURE §5;

FIGURE 7 is a fragmentary horizontal sectional view
showing parts of an automatic' changer mechanism for
the machine of FIGURE 1 in top plan;

FIGURE 8 is a digrammatic vertical sectional view
of the automatic changer mechanism of FIGURE 7.

FIGURE 9 is a cross sectional view of a single spool
cartridge adapted for use in the changer mechanism of
FIGURES 7 and 8;

FIGURE 10 is a somewhat diagrammatic top plan view
of a modified form of changer mechanism of the machine
of FIGURE 1; )

FIGURE 11 is a somewhat diagrammatic side eleva- .
tional view of the changer mechanism of FIGURE 10;

FIGURE 12 is a bottom plan view of the changer mech-
anism of FIGURES 10 and 11 illustrating the actual
physical proportions of an operative changer mechanism
in accordance with the present invention, the mechanism
being in ifs deenergized condition;

FIGURE 13 is a bottom plan view similar to FIGURE
12 put illustrating the positions of parts during a car-
tridge changing operation of the mechanism;

FIGURE 14 is a somewhat digrammatic vertical sec-
tional view illustrating the mechanism of FIGURES 10
through 13 in conjunction with a multiple cartridge maga-
zine for assembling a plurality of cartridges as they are
discharged from the changer mechanism and for accom-
modating loading of a plurality of the cartridges into the
changer mechansim as a unit;

FIGURE 14A is a fragmentary vertical sectional view
showing a modified cartridge magazine structure for the
machine of FIGURE 14;

FIGURE 15 is a somewhat diagrammatic vertical cross
sectional view of a single spool cartridge for use in the
machine of FIGURES 10 through 14 and indicating the
manner in which the spool may selectively actuate or fail
to actuate a safety switch of the machine controlling the
erase and recording functions of the machine, for ex-
ample;

FIGURE 15A is a bottom plan view of the carfridge
of FIGURE 15 and illustrating the construction of a
threading siot for use when the cartridge is inverted and
atilized as a take-up reel with which the tape is to be
manually engaged, for example on manually threaded
machines;

FIGURE 16 on sheet 3 of the drawings is a diagram-
matic top plan view of a further modified form of changer

mechanism for the machine of FIGURE 1; and
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FIGURE 17 js a diagrammatic vertical transverse sec-
tional view of the mechanism of FIGURE 16. "

As shown on the drawings:

FIGURE 1 jllustrates certain features of an automatic
threading single spocl magazine machine. Further de-
tails of the operation of the drive mechanism of the
machine are found in Camras application  Serial No.
801,403 filed March 23, 1959 and entitled “Single Spool

Magazine Tape Recorder” new Patent No. 3,025,011,
The disclosure of said copending application Serial No.
801,403 now Patent No. 3,025,011 is specifically incor-
porated herein by reference with respect to each of the
embodiments of the present invention. The disposition
of parts in FIGURE 1 is substantially identical to the
disposition of parts in FIGURE. 11 of said copending
application Serial No. 801,403 now Patent No. 3,025,011
except that the head 18, capstan 1%, shiftable pressure
roller 12 and other parts defining the tape path from the
single spool cartridge 15 to the take-up reel 16 have been
shifted with respect to a median plane through supply
reel spindle 20 and take-up spindle 21 to accommodate
unwinding of the tape from the cartridge 15 as the car-
tridge rotates in the counterclockwise direction.  The ac-
tive oxide coated side of the tape rides over the trans-
ducer 10 and capstan 11, and the pressure roll 12 acts
against the plastic base of the tape. The single spool
cartridge 15 is thus compatible with a conventional ma-
chine such as indicated at FIGURE 5 where the supply
reel turns in the counterclockwise direction as the tape
is unwound therefrom. It will be understood that this
rearrangement: of the capstan and pinch roll in FIGURE
1 requires a simple corresponding rearrangement of the
mechanism of the copending application .Serial No.
801,403 without any change in the operation of the re-
spective component parts, and may readily be accoms
plished by a skilled mechanic.

As described in said copending application Serial No.
801,403, the single spool magazine machine may com-
prise a casing 30 receiving a top plate 31 from which

the tape transport and amplifier mechanism are sus- 4
pended. ' Suitable screws such as indicated at 32 may be

provided for securing the plate 31 to the casing 30. - The
plate 31 may have a cover (not shown in FIGURE 1)
mounted thereon by means of hinges for covering the
take-up reel 16, transducer head 19, capstan 11 and pres-
sure roll 12, and providing a -loading slot for accom-
modating insertion of the cartridge 15 into. a position
overlying the spindle 28, the slot opening laterally, for
example, with respect to the axis of spindie 28 at the
right hand side of the machine as seen in FIGURE 1.
The spindle 29 is retracted during magazine loading
operation and the top horizontal wall of the cover carries
a magazine bearing plate with a raised annular bead at
a central aperture to provide a recess aligned with the
spindle 28. The central aperture provides clearance ac-
commodating upward movement of the spindle 20 a slight
distance above the operating position shown in FIGURE
1 during engagement of the spindle 20 with the cartridge.

The apparatus is provided with a manual selector knob
33 having “load,” “stop,” “rewind” and “playback” posi-
tions. If the machine is designed to reproduce. stereo-
phonic ‘magnetic record tapes, for example, a pair of
gain control knobs 35 and 36 may be provided for in-
dividually adjusting the volume of reproduction of the
respective channels of the tape record. A power switch
is indicated at 38 for controlling the supply of power to
the drive motor and amplifier of the machipe. It may
be noted that the knob 33 would be in its extreme coun-
terclockwise “load” position during loading of the tape
cartridge ‘15.

When in the load position, a control finger 32 pivotally
mounted at 40 positions a hook 42 of a threading leader
43 clear of the loading path of the cartridge I5. A
cooperating pressure member 45 is spring urged at all
times toward the comtrol finger. 39 and is mounted on
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a pivot shaft 47 for swinging movement. In the “load”
position of selector knob 33 the spindle 28 is retracted
to accommodate insertion of the cartridge 15 into the
operating position above spindle 29.

After the cartridge 15 has been suitably delivered to
the position shown in FIGURE 1, a crank arm (not
shown) is operated to raise the spindle. Due to a cam
action, the spindle 29 is momentarily raised above the
final operating position shown in FIGURE 1 to cause a
spring urged detent 6@ projecting from spindle 29 to be
pressed through the central aperture of the cartridge 15
to a position to engage over the top surface of the car-
tridge 15, the cartridge being held against upward move-
ment by the previously mentioned bearing plate raised
annular bead on the inside of the cover (not shown).
Thke final movement of the crank causes retraction of the
spindle 28 from its extreme upper position to a final
positiop spacing the cartridge 15 for free rotation in the
magazine receiving space. )

With the cartridge 15 properly dispesed on the spindle
28, the selector knob 33 is moved to the “stop” position
which causes control finger 39 to swing into operative
position relative to the cartridge as shown in FIGURE 1
and FIGURE 2 with hook 42 bearing against the outer
surface of the tape leader 63 of magnetic recording tape
&4 wound on the cartridge 15.

When the selector knob 33 is moved to “rewind” posi-
tion, supply spindle 28 is pivoted generally in the direc-
tion of the arrow 66 in FIGURE 1 to engage the rewind
drive for spindle 28 and rotate the spindle in the clock-
wise direction as seen in FIGURE 1. Cariridge 15 is
then driven in the clockwise direction until hook 42 en-
gages with the embossed eye means 78 on the leader 63
associated with the cartridge 15, as best seen in FIGURE
2. The rewind drive then slips since the threading
leader 43 is held against movement by its attachment
as indicated at 72 to a pin carried in a recess 73 of the
take-up reel 16.

When the selector knob 32 is moved to “playback” posi-
tion, the rewind drive is diséngagsd by movement of the
spindle 29 in the direction opposite to the direction of
the arrow 66 as indicated by the arrow 75 in FIGURE 1.
The drive for the take-up spindle 21 is engaged to rotate
the take-up reel 16 in the counterclockwise directicn. Ro-
tation of the take-up reel 68 in the counterclockwise di-
rection winds the threading leader 43 on the take-up reel.
As the parts 42, 78 of the threading leader 43 and tape
leader €3 travel about capstan pressure roller 12, they
project therefrom sufficiently to engage trigger arm §0
and rotate the arm slightly in the counterclockwise direc-
tion to release a catch and aliow a spring to press the
pressure roll 32 toward the capstan shaft £1. It will be
observed that the tape threading path also includes guide
pins 81 and 82, and the guide pins 81 and 82 together
with the cooperating pressure member 45 are, of course,
configured so as to smoothly guide the hook 42 without
snagging on these members. The same is true of the trans-
ducer head assembly 18. It will be observed from FIG-
URE 2 that when the hcok 42 is engaged in the eye means
78, very little, if any, of the hook 42 projects at the inner
side which is the active face of the tape. This facilitates
pulling the hook 42 past the pressure member 45, guide
pin 81, transducer head assembly 10, capstan 11 and guide
pin 82. The threading operation is also facilitated by the
fact that the pressure roller 12 is held in spaced relation
to the capstan 11 with the control knob 33 in playback
position until the trigger arm 88 is actuated. :

The modifications of the drive mechanism of the co-
pending application Serial No. 801,403 which are neces-
sary to accommodate the different directions of rotation
of spindles 28 and 21, control finger 39, capstan 11 and
trigger 89 and the slight modifications of linkage arms
and the like required by the different locations of these
parts relative to the control knob 33 will be apparcat to
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those skilled in the art and need not be specifically de-
scribed. .

At the end of thz “playback” operation, selector knob
33 may be moved to “rewind” position to engage the re-
wind drive and rewind the tape onto the cartridge 15,
The capstan pressure roil 12 is held in an open positicn
as shown in FIGURE 1 while the selector knob is in “re-
wind” position independently of the position of trigger arm
88 so that the hock 42 and eye means 78 can pass readily
between the capstan and pressure roller and so that the
actuation of trigger arm 89 will not release the pressure
roll. As the final loop of the threading leader 43 abont
the take-up reel 16 is unwound, a brake is actuated to be-
gin the braking operation and to stop the rewind opera-
tion at the precise desired point with the hook 42 prop-
erly positioned for disengagement from the eye means 79
on the cartridge and for reengagement with the corre-
sponding eye means of a new cartridge.

The control finger 39 is spring pressed against the tape
as it rewinds onto cartridge 15 with sufficient pressure to
press the tape leader 63 past the confronting shoulders
such as indicated at 87 at the periphery of the cartridge
15 which confronting annular shoulders are spaced apart
an axial distance greater than the width of the tape 64
but less than the maximum width of the tape Ieader 3.
The control finger 39 thus insures that the end of the tape
leader 63 will be firmly held by the confronting shoulders
87 of the cartridge when the cartridge is ejected from the
machine to retain the tape in tightly wound relation on the
cartridge.,

When the selector switch knob is moved to “stop” posi-
tion to disengage the rewind drive and then to “load” posi-
tion control finger 39 is moved away from the cartridge
and the spindie 28 is rotated slightly in the connterciock-
wise direction so as to disengage hock 42 from eye means
78 simultaneously with the movement of the control finger
39 away from the cartridge. The pet result of these move-
ments is to free ihe space occupied by the cartridge so
that the cartridge may be ejected in the direction of the

arrow ©9 and a new cariridge placed in the loading posi- 4

tion cshown in FIGURE 1 either by movement vertically
downward into the space or by lateral movement in the
direction opposite to the direction of arrow 98.

The crank controlling the vertical position of spindle
26 may now be rotated to lower the spindle out of en-
gagement with the cartridge 15 to accommodate ejec-
fion of the old cariridge and replacement therecf with a
new cartridge.

TIGURE 5 illustrates the use of the same cartridge 15
on a conventional manual thread machine 199 which may,
for example, be a commercial machine such as illustrated
in U.S. Patent No. 2,877,958. The disclosure of said pat-
ent is incorporated herein by reference to supply the de-
tails of the mechanism of the machine 160, Using primed
reference numerals corresponding to the numerals used
in said patent in describing this conventional machine,
the single spool cartridge 15 of the present invention is
placed on a supply spindle 18, The spindle 19’ is car-
ried by lever 62’ which is mounted intermediate its ends
cn a rotatable vertical shaft 63’. Upon actuation of the
rewind conirol of the machine, the lever 62’ is shifted in
the counterclockwise direction to a position indicated in
dot dash outline at 62" to move shaft 18’ and cariridge
15 toward an abutment roller 182 of the present invention.
The roller 192 is thus placed in engagement with the tape
wound on the cartridge 15 for pressing the tage leader 63
(FIGURE 2) radially inwardly of the confronting periph-
eral shoulders 87 of the cartridge 15 in the same manner
as was described with reference to control finger 39 in
FIGURES 1 and 2. In other conditions of the machine,
the cariridge 13 is in the solid position shown in FiG-
URE 5 clear of the tuck-in roller 192. The roller 1§62
comprises a suitable ring of plastic material having an axial

xtent or height substantially egual to the width of the
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tape 64 and slightly less than the spacing between the con-
fronting peripheral shoulders 87 of the cartridge 15.

In threading the tape on this conventional machine, the
end of the tape leader 63 is pulled ocut from between the
confrenting shoulders €7 of the carfridge and with the
cartridge 15 on the spindle 18, the tape leader 63 is led
through the slot 184 between the scund head assembly
13’ and a cover portion 185 of the machine and is pressed
vertically downwardly into a slot 116 of the take-up reel
112 of the present invention.

As best seen in FIGURE 6, the slot 110 may extend
entirely through the take-up reel 132 including the upper
and lower flangss 115 and 115 and central hub 317, Itwill
be observed that the hub 217 has an axial extent approxi-
mately equal to the width of the tape leader €3 at its free
end as seen in FIGURE 4. By way of example of ra quar-
ter inch tape, the tape leader 63 may taper from a width of
.340 inch at its free end to a width of .250 inch at its junc-
tien with the tape 64 and may be made of “Mylar” film
having a thickness of between .002 and .005 inch. The
threading leader may be of .002-.005 inch “Mylar” film
having a uniform width of .340 inch. The hook 42 may be
of stiff nylon material, or nylon cr plastic with a metal
core for strength.

The hook 42 may include an integral stiff portion 424
about which the threading leader 43 is wrapped with the
free end 434 of the threading leader tightly sealed to poz-
tion 43b of the leader to firmly retain the flat portion
4Za of hook 42 in the disposition shown in FIGURES 2,
3 and 4. The hook 42 has a free turned end portion 425
which projects below portion 43¢ of leader 43 sufficiently
to reliably engage eye means embossment 785 as shown
in FIGURE 2. The length of end portion 425 of hoock
42 is substantially egqual to the length of the sloping
engagement face 78c of eye means embossment 705, so
that as seen in FIGURE 2, the fres edge 42¢ of end por=
tion 42b of hook 42 is substantially flush with the under-
surface of tape leader 63 to facilitate travel of the hook
42 past pressure member 45, Lead assembly 10, capstan
shaft 11 and guide pin 82. '

The pressure member 45 has a diverging face 454 for
by-passing hook 42 and eye means 79, and the end 45b
of member 45 is positioned in its active position shown
in FIGURE 2 spaced radially outwardly of the adjacent
portion 63a of the outer convolution of tape leader 63
(when the hook 42 rides on the outer convolution of
leader 63) .a distance greater than the radial dimension
of eye means 7 so that embossment portion 765 of eye
means 78 clears end 450 of member 45 during rewind
rotation of cartridge 1§ prior to engagement of hook 42
with eve means 78. The threading leader 43 is sufficiently
stiff to be reliably held substantially in the position indi-
cated in FIGURE 2 by member 45 relative to finger 3%
in both “load” and “rewind” positions of finger 39.

As best seen in FIGURE 6, a detent ball 120 is carried
within the hub 117 at a cylindrical bore 122 which may
have a diameter slightly greater than the diameter of the
detent ball 328. A compression spring 124 is interposed
between the ball 12§ and a plug 126 closing the radially
cuter end of the bore so that the detent ball 129 is urged
out of the bore and into slot 119 at all times. When the
tape leader 63 is inserted edgewise and vertically down-
wardly into the slot 118 as viewed in FIGURE 6, the lower
edge of the leader 63 is sufficiently stiff to defiect the detent
ball 120 into the bore 122 against the action of the com-
pression spring 124. When the eye means 78 best seen in
FIGURE 4 registers with the detent ball 129, the detent
ball 129, the detent ball will effectively be pressed into the
recess provided by the eye means 78 preferably with suffi-
cient force so that the tape leader will be held in slot 118
when winding of the tape onto the take-up reel 112 is initi-
ated by actuation of a play, record or fast forward control
of the machine withcut any previous wrapping of the tape
leader about the hub 117 as has herctofore been required.
It will be apparent that the radially inner end of the slot
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119 indicated at 116z in FIGURE 5 is radially inwardly
of the bore 122 a distance at least-equal to the distance
between the terminal end 63a of tape leader 63 and the
open part 7€a of eye means 70 shown in FIGURE 4 so
that the ball 128 will register with the open portion 70a
of eye means 70. PR . )

FIGURE S5A illustrates a modified take-up reel 1122
for the conventional machine of FIGURE 5, which reel
has a solid annular hub 1174 with a slot 118a therein
similar to the slot 119 in FIGURE 6 but having a V-
shaped portion 120a which is sufficiently sharp to retain
the tape leader 63 in the slot 1164 as the take-up reel
112 is rotated in the take-up direction. On the other
hand, during rewind, the forces are sufficient to pull the

tape leader 63 out of the slot 110a so as to be wrapped-

onto the cartridge 15 by the abutment 162 as described in
connection with FIGURE 5.

10

FIGURE 5B shows a tuck-in abutment finger 136 pivot- '

ally mounted at 131 adjacent a fixed supply spindle 132
of a conventionally threaded machine. The cartridge 15
on the spindle 132 is of the same construction as shown in
FIGURE 2 and has a tape leader 63 which is to be tucked
behind annular shoulders such as indicated at 87 as the
tape is rewound onto cartridge 15 from a take-up reel such
as 112 in FIGURE 5 or 112¢ in FIGURE 5A. The oper-
ative end of finger 130 is of a height to fit between the
confronting shoulders 87 of cartridge 15 in the same man-
ner as shown for abutment face 102¢ in FIGURE 6A.
A spring 133 is connected between the finger 130 and a
base plate 134 which carries pivot pin 131 to urge the
finger in the clockwise direction. A stop pin 135 is carried
by the plate 134 in such a position that end 1304 will nor-
mally assume a position as shown in FIGURE 5B engag-
ing the tape leader 83 radially inwardly of the outermost
convolution thereof on the cartridge so as to be adapted
to strip the free end 63a of the leader from the cartridge
when the cartridge is manually rotated in the counter-
clockwise direction. . During rewind the spring 133 will
exert sufficient force to tuck the end portion of leader 63
which is wider than the record tape behind the annular
shoulders- §7.

During loading of a cartridge on spindle 132, finger
130 may be manually rotated in the counterclockwise
direction to a position such as indicated in dotted outline
at 13¢’. After the cartridge is in place, finger 130 is
released and the cartridge manually rotated in the coun-
terclockwise direction to cause the end of finger 130 to
engage under end 63a of tape leader 63 and force the
leader out from behind shoulders 87 where it may be
conveniently manually engaged and threaded, the end
of the leader being pressed into detachable engagement
with a take-up reel such as 112 or 1i24. The threading
path is indicated at 136 in FIGURE 5B. During re-
wind of the tape onto the cartridge 15, the leader 63 is

automatically pulled out of engagement with the take-up ,

reel and pressed behind the shoulders 87 by the action of
tuck-in finger 136.

If a larger spool is to be placed on supply spindle 132,
the plate 134 together with finger 130 may be removed
from its mounting channel 137 in the direction of arrow
138. The channel 137 may comprise a flat base portion
137a secured to the top panel 140 of the machine, for
example by double faced pressure semsitive tape. The
base portion has flanges 137b and 137¢ defining opposed
channels for receiving the edges of base plate 134 in slid-
ing relationship.  One end of each channel is closed by
staking flanges 1375 and 137c¢ as indicated at 1374 and
137¢. The plate 134 may be held in place in channel
137 by friction or any other suitable means.

FIGURE 6A illustrates a modification of the abutment
102 wherein the abutment 102a comprises a post se-
cured for example by means of an adhesive base 1025
to the top plate 109 of the machine of FIGURE 5. The

post 1822 may have a suitably curved face 182¢ for act--

ing against the threading leader 63 when the spool 15
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is shifted to rewind position as indicated in FIGURE 5~
to press the end of the tape leader 63 behind the confront-
ing shoulders such as indicated at 87 in FIGURE 6A. It
will be apparent that a post such as indicated at 182a.
may be secured to an existing conventional tape recorder
such asindicated in FIGURE 35, for example by means
of a double faced pressure sensitive tape without the use
of any special tools and without the necessity for drilling
Lioles in the top panel 109 of the machine.

FIGURES 7 and 8 illustrate an  automatic changer
mechanism in operative association with the automatic
threading single spool cartridge machine of the aforemen-
tioned copending application Serial No. 801,403, now
Patent No, 3,025,011. The changer mechanism may be
applied to the machine of said copending application
with the proportions and arrangements of parts exactly as
shown in said copending application but with the cover
member of the aforementioned application removed and
the changer assembly shown in FIGURES 7 and 8 includ-
ing the casing member 210 secured directly to the top plate
of the machine of the copending application and which
is designated herein by reference numeral 211. The re-
tractible supply spindle of said machine herein assigned
reference numeral 214 is shown at the right in FIGURE
8. 1In correspondence with the disclosure of said copend-
ing application, a threading leader control finger 218,
FIGURE 7, is pivotally mounted at 217 and has a co-
operating pressure member 219 pivotally mounted at 220
and continuously urged against the control finger 216
by means of a tension spring (not shown) connected be-
tween arms associated with the respective pivot shafts
217 and 220. The pressure member 219 serves to clamp
a threading leader 223 against the control finger 216 so
that the coupling element on the end of the threading
leader 223 may be moved into engageable relation to the
coupling element on the end of the tape leader wound
on the cartridge 225. As fully described in said copend-
ing application, the threading leader coupling part. is en-
gaged with the tape leader coupling part as the spindle
214 is driven in the rewind direction to rotate cartridge
225 in the counterclockwise direction as seen in FIGURE
7. The disclosure of said copending application is in-
corporated herein by reference to illustrate a preferred
automatic threading single spool cartridge machine for
the embodiment of FIGURES 7 and 8.

The threading leader 223 is pre-threaded through the
various tape engaging parts of the machine as shown in
said copending application and is permanently secured
to take-up reel 230, FIGURE 8, which is permanently af-
fixed to take-up spindle 236, It will be apparent that
the tape contacting parts such as guide pins, transducer
head, capstan shaft and pressure roller of the machine
of said copending application can be arranged substan-
tially as shown in said application in the embodiment of
FIGURES 7 and 8 within the rectangular casing 210,
these parts having been omitted from FIGURES 7 and 8
for clarity of illustration.

In FIGURES 7 and 8, a stack of single spool cartridges
240, 241 and 242 are shown nested upon each other
(with the record tape such as pre-recorded magnetic rec-
ord tape which would normally be wound on the car-
tridges not shown). The stack of cartridges 240-242 is
supported on changer blades 256, 251 and 252 directly
above and centered with respect to the supply spindle
214. The spindle 214 is retractible to the position shown
in dotted outline at 2i4a in FIGURE 8 below the top
plate 211 to accommodate ejection of the cartridge 225
and delivery of a new cartridge 248 into the operative
position,

he changer biades 250-252 are fixedly secured to ver-
tical shafts 260-262 which are journalled by .suitable
means such as indicated ‘at 265 and 266 in FIGURE 8
secured to the casing 218. The journals such as 265 and
266 hold the shafts 269-262 in the vertical positions
shown in FIGURE 8 while accommodating rotation of
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the shafts a limited amount to disengage blades 258-252
rom the cartridge 249, for example, while simultaneously
upper blades 279, 271 and 272 on shafts 268-262 move
into supporting relation to the upper flange of cartridge
2431. The vertical shafts 260262 also carry lower blades
such as 288 and 281, FIGURE 8, which are of the same
configuration and extend in the same angular directions
as the respective intermediate blades 258-252. Thus
when vertical shaft 264 rotates in the clockwise direction
as seen in FIGURE 7 to disengage blade 2508 from the
lower flange of cartridge 249, blade 280 simultaneously
moves out of vertical alignment with the cartridge 240
allowing the cartridge 248 to drop vertically into the oper-
ative position while blade 279 engages the upper flange
of cartridge 241 to support this cartridge. The blades
on shafts 262 and 262 operate in an analagous manner.

For ejecting cartridges from the machine after play
thereof, the supply spindle Zi4 is first retracted to the
position shown in dotted outline in FIGURE 8, after
which the drive motor 369 is energized by suvitable means
such as a limit switch responsive to the retracted position
of spindle 214 or a manually actuated switch. The
motor 380 drives ocutput shaft 381 in the counterclock-
wise direction as seen in FIGURE 7 to drive arm 393
counterclosewise from the position thereof indicated in
solid lines and thus drive cartridge ejector slide 385 long-
itudinally in the direction of the arrow 397 through a
coupling link 388 pivotally connected at 389 with arm
393 and pivetally connected at 318 to the slide 3853, The
ejector clide 383 is suitably guided for longitudinal re-
ciprocation by means of a guide pin 312 which is adapted
to ride in the ceatral lengitudinal slot 315 of the slide
member 385, Additional guiding pins as indicated at
328 and 321 in FIGURE 7 may be provided for guiding
the ejector extensions 323 and 224. The slot 315 is, of
course, of sufficient length to accommedate a full longi-
tudinal ejecting movement of the slide 395. Similarly,
the drive arm 363 is of such length and so positioned as
to drive the slide 393 a sufficient distance to completely
eject the cariridge 225 from the machine in the direction
of the arrow 3%7. Specifically, as seen in FIGURE 8, ex-
tensions 323 and 324 of slide 3¢3 have downturned end
portions 326 and 327 which are adapted to engage the
edge 338a of the upper peripheral flange 338 of the car-
tridge 225 and to move the same out of the operative po-
sition shown in FIGURES 7 and 8 in the direction of the
arrow 387. The end portions 326 and 327 may be noich-
ed to clear blades such as 281 during their ejecting move-
ment. After eiection of the cartridge, motor 3¢ contin-
wes to rotate shaft 281 until the position of arm 383
shown in dotted outline in FIGURE 7 is reached where-
upon pins 34% and 341 engage yoke member 343 and
begin to move the yoke member to the left as seen in
FIGURE 7. The yoke member has a notch centrally
thereof through which shaft 249 exfends and which ac-
commodates longitudinal movement of yoke member 343
relative to the shaft. The yoke member 343 has pins
348, 347 and 348 thereon which ride in cooperating slots
in actuating links 358, 351 and 352 fixed to the respective
vertical shafts 268, 262 and 262. The slots in the actu-
ating links 356-352 are so arranged that retraction of
yoks member 343 swings shaft 261 counterclockwise,
shaft 265 clockwise and shaft 262 clockwise to bring the
respective blades 278, 271 and 272 into supporting rela-
tion to the upper flange of cartridge 214 and to thereafter
bring blades 258, 251 and 252 out of supporting relation
of the lower flange of cartridge 248, and correspondingly
to clear fingers such as 288 and 281 seen in FIGURE 8§
to allow the cartridge 249 to drop into the operative po-
sition shown occupied by carfridge 225 in FIGURE 8.
Motor 389 continues to rotate after the fork 385 is fully
retracted to allow the fork to be moved by springs 362
and 363 in the direction of the arrow 367 until limit
switch 368 is actuated with arm 303 in the position
shown in solid outline in FIGURE 7. Tension spring
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means 362 and 363 are connected between the casing
210 and the ends of yoke member 343 so as to pull the
yoke member 343 in the direction of the arrow 367 as
pins 348 and 341 on slide 305 move in this direction
until the yoke member 343 returns to the position shown
in selid outline in FIGURE 7 with the ends of yoke mem-
bers 343 engaging stops 364 and 365.. As the pins
346-343 force rotation of the actuating links 358-352
in the respective opposite directions, fingers 250-252 are
first moved into underlying relation to the cartridge 241,
after which fingers 2790-272 move out.of supporting re-
lation to the upper flange of cartridge 241 allowing the
cartridge to drop onto the fingers 256-252. The fingers
279-272 and 250-252 may each have a curved guide
plate thereon such as indicated at 378 of height generally
corresponding to -the height of the flange portions en-
gaged by the associated fingers so as to properly center
the stack of cartridges with respect to the supply spindle
214 or any other suitable means may be provided for
this purpose.

When the next cartridge 248 has dropped onto the plate
211, supply spindle 214 is raised through the central ap-
erture of the cartridge corresponding to aperture 388 of
cartridge 225. A detent 391 of the shaft 214 is pressed
into its receiving socket in shaft 214 as the spindle 214
is pressed through the central opening of the cartridge.
The upper flange of the cartridge engages the fingers such
as 288 and 281 to prevent upward movement of the
cartridge above a certain level as the spindle 214 is
pressed into engagement with the cartridge. In the ex-
treme upper position of the spindle 214, detent 391 is
above the top surface of the upper flange and projects
into overlying relation to the cartridge to retain the
cartridge in a fixed. position relative to the spindle 214.
Spring urged keying jaws such as indicated at 393 are
carried on the spindle, and during initial rotation of the
spindle, these jaws will be pressed outwardly into cooper-
ating slots such as indicated at 395 in the cartridge to
interlock the cartridge with the spindle for joint rota-
tion. As previously described, the spindle 214 is re-
tracted slightly from its extreme upper position to an
operating position in which a shoulder 396 on spindle
214 supports the cartridge in spaced relation to the top
plate 211 and in spaced relation below the fingers such
as 288 and 281 for free rotation of the cartridge with
the spindle 214.

FIGURE 9 illustrates the details of a preferred form
of single spool cartridge which may be utilized in con-
nection with the embodiment of FIGURES 7 and 8. In
this embodiment, the. cartridge is provided with the con-
fronting peripheral shoulder portions 409 and 401 defining
an opening 402 having an axial extent somewhat greater
than the width of the tape wound on the cartridge but
less than the maximum width of the tape leader indicated
at 454 in FIGURE 9.

The cartridge is provided with a circular bead or shoul-
der 467 at the upper side thereof and a complementary
annular recess 488 at the lower side thereof of dimen-
sions slightly exceeding the cross section of the annular
bead 447 so that identical annular beads such as 447 on
other cartridges will readily nest within the recess 468
of the cartridge 225 in FIGURE 9. By this structure,
a number of cartridges such as indicated at 240-242 in
FIGURE 8 can readily be stacked on the changer fingers
256252 without danger of the upper cartridges sliding
off of the stack.

The cartridge of FIGURE 9 may additionally be pro-
vided with an apnular groove 418 at its lower side which
is adapted to cooperate with a sensing finger 431 which
is pivotally mounted on a horizontal pin 432 which may
be carried by any suitable bracket from the lower side of
top panel 211 in the position indicated in FIGURE 8.
An end portion 413« of the finger 411 projects upwardly
through an opening in the top panel 211 in vertical align-
ment with the recess 418, When the mackine of FIG-
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URES 7 and 8 is conditioned for a recordlng operation,
a pm 414 is moved from the position shown in solid out-.
“line jn FIGURES 8 and 9 to an upper position shown in’
the pin may’

dotted outhne at 414¢ in FIGURE 9 where
bear against the undersurface of panel 211 and free the

finger 411 for upward pivotal movement about the pin-

432, A spring 415 acts on the finger 411 by means of a
cylindrical cage portion 416 thereof to urge the finger up-
wardly so that when the pin 414 moves to the record
position shown in dotted outline at 414a, spring 415 causes
the end portion 411a of finger 411 to be pressed into the
recess 410 of the spool. The recess 419 is, of course, of
sufficient width or radial extent to freely receive the end
portion 411a of finger 411 and is of appreciable depth
or axial extent. The switch 419 will remain in its open
condition preventing energization of the recording circuits
of the machine unless the finger 411a penetrates to the
bottom of the recess 419. Thus, if annular ring 428,
FIGURE 9, is inserted in the recess 418, the end portion
411 will engage this ring and prevent closure of the con-
tacts of switch 419 and thus prevent a recording opera-
tion. If a cartridge contains a reel of tape which has
previously been recorded upon and which is not to be
erased, a ring member such as indicated at 429 is placed
in the groove 410 of the cartridge, or the groove 410
is otherwise suitably covered to prevent the machine of
FIGURES 7 and 8 from being placed in operation in the
recording mods. By way of example, when the selector
switch of the machine of FIGURES 7 and 8 is placed in

the recording mode, the open contacts of the switch 419 *

may . be placed in series in the energizing circuit for the
motor which is to drive take-up reel 236, so that it will
be impossible to energize the motor when the ring member
429 is in the annular groove 419 of the cartridge. COn the
other hand, if the ring member 426 is absent, when the
selector knob is placed in the recording mode, pin 414
is moved to its upper position and spring 415 urges the
end portion 411a of the sensing finger 411 into the annular
groove 410 to close the contacts of switch 419 and enable
energization of the driving motor associated with the ma-
chine. Of course, in other positions of the selector switch,
the contacts of switch 419 will be by-passed to enable
playback of the tape recorded on the cariridge whether
or not the ring member 429 is present. Cartridges for the
machine of FIGURES 8 and 9 which hold a permanent
record may be formed without the groove 410 to give
permanent protection to the. record.

FIGURES 10 and 11 are relatively diagrammatic views
indicating the general arrangement of parts for the
changer mechanism which is to be applied to the machine
of FIGURES 10 through 19 of my copending application
Serial No. 801,403. A casing 400 is adapted to be secured
to the top panel of the machine of said copending appli-
cation with the various parts of said machine cooperating
with the record tape all being disposed completely below
the level of the changer parts within the casing 460. A
cartridge 402 is shown in the operating position on supply
spindle' 464 of said machine. Downturned leg portions
500 and 501 at edges 406 and 407 of an ejector slide
418 are disposed in spaced relation above the cartridge
492 to facilitate engagement of the cartridge 492 with
the spindle 404 upon upward movement of the spindle
404, The spindle 404 is retracted below the level of the
bottom edge of casing 400 to allow the cartridge 492 to
rest on the top plate of the machine and to be moved
in the direction of the arrow 412 by ejector finger 463
(FIGURES 12 and 14) on slide 410 to eject the cartridge
from the machine. The slide is reciprocated by means
of a motor and speed reducer indicated at 420 having its
output shaft 421 secured to a driving arm 422 which is
movably engaged with the slide 410 by means of a trans-
verse slot 425 therein and a cooperating member 439
mounted on the end of arm 422 and riding in slot 423.
As motor shaft 421 is rotated for example in the counter-
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clockwise direction as seen in FIGURE 10, the entire slide
is moved in the direction of arrow 412 to eject cartridge
402,

The slide 419 has changer bars 43% and 449 projecting
unpwardly through longitudinal slots 442 and 443 in the
casing 400. Extensions 449 and 459 at the forward end’
of bars 439 and 448 are adapted to move through vertical
slots in the cartridge guide tube 453 and engage cartridge
455, As slide 418 is advanced by motor 429, extensions
449 and 450 engage the lowermost cartridge 455 of the
stack of cartridges 455, 455, 457 and 458 and move the
same along the top deck 48€a of casing 480 in the direc-
tion of arrow 412, FIGURE 10.

Cartridge guide rails 465 -and 446 have horizontal
flanges 457 and 488 for engaging under the top flange of
cartridge 455 radially outwardly of the tape (not shown)
wound in the cartridge. Thus the flanges 487 and 4&8
would not extend into the cartridges beyond the retaining
shoulders such as indicated at 87 in FIGURE 2. The
flanges 467 and 468 have arcuate edge portions 4674 and
4584 conforming to the circumference of the cartridges,
so that when a cartridge reaches ihe position directly over
spindle 4904, the flanges 467 and 468 are out of supporting
relation to the cartridge and allow it to drop in the posi-
tion shown for cartridge 492 in FIGURES 10 and 11.

For- ejecting the previous cartridge, slide 419 carries
a ‘horizontal pivot shaft 450 journalled in bearings 461
and 452, FIGURES 12 and 13. The shaft 466 has fizedly
secured thereto a pawl 463 which together with shaft 469
is urged to rotate in the clockwise direction as seen in
FIGURE 14 by means of torsion spring 464, FIGURES
12 and 13. One end of spring 464 may be fixed to the
pawl 463 and the other end 464a may extend into en-
gagement with a solid section 410a of slide 418. The
solid section 410a prevents clockwise rotation of pawl
483 beyond the position shown in FIGURE 14, but allows
counterclockwise rotation of the pawl through approxi-
mately 90° against the action of spring 464 during re-
traction of the slide, to clear the pawl 463 of a new
cartridge delivered into the position of cartridge 462 in
FIGURE 14. As slide 419 is advanced, pawl 463 en-
gages the cartridge 462 and slides it along top deck 47§
to cause the cartridge to engage and ride along the top
rim 473b of cartridge magazine tube 473.

By the time that the cartridge 402 has been completely
displaced from its operative position shown in FIGURE
14 and drops into tube 473, an opening 475 of slide 410
moves into registration with opening 477 in casing 466
to allow the succeeding cartridge 455 (FIGURE 11) to
drop through the openings 477  and 475 and into the
operative position immediately above the spindle 404, A
curved guide bracket 480 is secured to the underside of
the. slide 419 by means of a flange 481 as best seen in
FIGURES 12 and 13. The guide bracket conforms with
the contour of cpening 475 and serves to guide the car-
tridge 455 into proper relationship to the retracted spin-
dle 484 seen in FIGURE 14, .

It will be observed that the extensions 449 and 456
are defined by inwardly extending slots 485 (FIGURE
11) and 486 (FIGURE 14) so that the forward ends
of the extensions 449 and 450 are free to travel the
rqquired distance which is somewhat greater than the
dlametqr of the cartridge to displace a cartridge from
the position shown for cartridge 455 in FIGURE 11to a
position in alignment with cpening 477, FIGURE 12, even
though slots 442 and 443 in casing 408 terminate as in-
dicated at 487 and 488 in FIGURE 12. In other words,
the innermost ends of longitudinal slots 485 and 436,
FIGURES 11 and 14, must be located as indicated by
dotted lines 499 and 4%1 in FIGURE 13. The fixed
cartridge tube 453 shown in FIGURES 10 and 11 has
relatively large finger access openings such as indicated
at 499 in FIGURE 11 for convenience in removing and
inserting cartridges. The extensions 449 and 450 in re-
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tracted position of the slide 418 are clear of the interior
surface of the tube 453 to provide clearance for inser-
tion of cartridges into the tube. The extension fingers
449 and 459 have a vertical extent somewhat greater
than the axial spacing between the flanges of the car-
tridges so that the fingers 449 and 450 engage at least
one of the flanges at the peripheral marginal edge thereof
in sliding the same out of the tube and into alignment
with the opening 477 in the casing 460. It will be ob-
served from FIGURE 11 that the top edges 439z and
448a of changer bars 439 and 449 are below the level
of the next cartridge 456 so as to clear the same as the
slide is moved in the forward direction. When the car-
tridge 455 has been completely displaced from the tube
453, the next cartridge 456 will rest on the top surfaces
438q and 44%a of the changer bars 439 and 449 of slide
4310. As the slide is retracted to its imitial positicn
shown in FIGURES 10 and 11, the next cartridge 458
drops into the position formerly occupied by cartridge
4585,

The slide carries a pair of downturned portions 585
and 581, FIGURES 10, 11 and 14, which in retracted
position of the slide 41¢ overlie the cartridge in the cpera-
tive position to enable the spindle 484, FIGURE 14, to
be projected through the center aperture of the cartridge
to place the spring urged detent ball 593, FIGURE 14,
into overiying relationship to the upper peripheral sur-
face of the cartridge and to allow the spring urged jaw
584 to be aligned with a corresponding notch in the
cartridge for conjoint rotation thereof, the lower periph-
eral surface of the cartridge resting on the shoulder
484a of shaft 464, As previously described, after the
spindle 484 is completely engaged with the cartridge, the
spindle is retracted slightly to space the cartridge below
the lower edges of portions 580 and 501, the lower pe-
ripheral surface of the cartridge being spaced above the
deck 470 for free unhampered rotation of the cartridge
with the spindle 464. The side walls 4885 and 488c
of casing 40¢ are of sufficient vertical exient so that all
the tape engaging elements of the machine together with
the automatic threading elements of the machine are
spaced below the path of movement of the various com-
ponent paris associated with the slide 410 or otherwise
out of the path of movement of such parts.

‘When the slide reaches the end of its retracting move-
ment, end portion 518 thereof engages an arm 5%1 of
springy material and rotates the same in the counterclock-
wise direction about its pivot 512 causing an intermediate
portion 515 of the arm to depress an actuating button
516 of a limit switch 817 to deenergize the motor 426.
Separate contacts in parallel with the contacts of switch
517 are, of course, provided to initiate a further changer
cycle which latter contacts are immediately opened after
the slide has moved sufficiently to allow closure of the
contacts of limit switch 517 due to the normal outward
spring bias on the actuating button 518.

FIGURE 14 illustrates a preferred magazine construc-
tion for cartridges such as shown in FIGURES 10 and
11. 'The supporting tube 453 of FIGURES 10 and 11
is modified by providing a fixed receptacle portion 53¢
having a semi-cylindrical notch 531 for accommodating
lateral delivery of the- successive cartridges from the
bottom of a stack of cartridges and containing slots such
as indicated at 532 for accommodating entry of the finger
extensions 439 and 446 in transferring successive car-
tridgss to opening 477 in the casing structure 480. The
upper edge of the receptacle structure 539 receives an
outwardly flaring lower flange portion 548 of a cartridge
magazine tube 541. The cartridge tube 541 has a series
of slits 542 in the lower marginal portion thereof and
this lower portion normally assumes a constricted con-
dition defining a diameter less than the outside diameter
of the cartridges to retain the cartridges in the magazine
tube. The inside diameter of the receptacle portion 538,
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however, is slightly greater than the outside diameter of
the cartridges and is so configared as to expand the lower
portion of the magazine tube 541 into a diameter slightly
exceeding the diameter of the cartridges to allow the
cartridges to fall freely through the open end of the maga-
zine tube 541 when assembled on the receptacle portion -
539. The magazine tube 541 may be provided with
suitable finger access apertures 550.

If desired, the lower constricted portion of the maga-
zine tube 541 may be provided with a spring belt 569
which is operative in the free condition of the tube to
constrict - the lower end portion thereof to a diameter
less than the diameter of the cartridges. Optionally, this
spring belt may be omitted and a natural resilient set
provided at the lower portion of the tube so that the
lower portion of the tube normally assumes a constricted
diameter less than the diameter of the cartridges. Ad-
ditionally, a rubber gripping material (not shown) may
be applied to the inner faces such as indicated at 572
of the lower portion of the tube 541 for enmhancing the
gripping action of this portion of the tube on the lower-
most cartridge in the magazine.

Similarly, the magazine tube 473 located at the dis-
charge position of the changer mechanism may have
vertical slits such as indicated at 542 and finger access
openings 558, The lower portion generally indicated
at 473a of the tube normally assumes a constricted diam-
eter less than the diameter of the cartridges but may be
expanded by the raised pedestal portion 588 associated
with support 581 to spread the lower portion 473a of the
magazine to a diameter slightly greater than the diameter
of the cartridges. The cartridges will then freely descend
into the tube 473 to rest on the top of pedestal 589 until
such time as the tube 473 is removed from the pedestal
whereupon the lower portion 4734 of the magazine wall
constricts and resiliently grips the lower cartridge and
retains the stack of cartridges within the magazine. The
cartridge magazine 541 may be removed from receptacle
porticn 538 and interchanged with magazine tube 473
since -the two magazine tubes are identical in construc-
tion except for the optional spring belt 566 which has
been omitted from the magazine 473.

FIGURE 14A illustrates a modified cartridge maga-
zine 54ia which in released condition shown retains
cartridges such as 560 by means of finger portions 582
struck out from metal ring 583. The ring 583 may
be suitably secured within an annular recess 584 at the
lower end of magazine 541aq, for example by means
of spot welds such as indicated at 585 or by means of a
thin retainer ring (not shown) which may slip inside
the lower end of magazine 541q and the lower part of
ring 583 and be frictionally retained therewith by virtue
of its close fit relationship with respect to the inside diam-
eter of said lower end of the magazine. The fres ends
of fingers 582 normally project inwardly of the inside
diameter of the magazine to support the cartridges such
as 5@ therein; however, a cooperating annular projection
586 on receptacle portion 530q fits into annular recess
584 to retract fingers 582 and provide a free path for
cartridges which then rest on deck 488a. The configura-
tion of receptacle portion 539« is identical to that of
reczptacle 538 except for projection 588, the imside di-
ameter of receptacle portions 538 and 5384 being equal
to the inside diameter of magazines 541 and 541a.

A solid pedestal portion similar to 58¢ would be pro-
vided for magazine 5414, but such pedestal would prefer-
ably have the same exterior notch as provided by projec-
tion 586 to deflect spring fingers 582 inwardly so that
the lowermost cartridge would rest on the pedestal until
removal of the magazine 541a released the fingers 582
for engagement under one of the flanges of such lower-
most cartridge. The top edge 587 of magazine 541a
contains a notch 588 for receiving the lower edge of a
second magazine identical to magazine 541 in nested
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relationship with its spring fingers (similar to fingers
582) in retracted condition.’ )
* FIGURES 15 and 15A ‘illustrate: a suitable cartridge
for use with the embodiment of FIGURES 10 through 14.
The cartridge is designated generally by the reference
numeral 590 and may include an upper flange 591 and

<

a lower flange 593. The upper flange 591 may have a -

milled bevel generally indicated at 592 to distinguish this
surface ‘from the surface of lower flange 593 visually
and tactually. The flanges 591 and 533 may have in-
wardly projecting shoulder portions 595 and 556 about
the outer perimeter thereof which serve to retain a leader
with the cartridge. The internal shoulder portions such
as indicated at 5554 and 596a may slope at an angle of
approximately 45°, and the shoulders may be spaced a
distance of approximately .311 inch for a one-quarter inch
tape and a leader which tapers from .250 to. .340 inch.
The spacing between the flanges 591 and 5%3 radially
inwardly of the shoulder portions 595 and 596 may be
.343 inch or just slightly wider than the maximum width
of the leader. The leader may have a length portion ad-
jacent its free end corresponding to one circumference
of cartridge 599 with substantially the maximum width
of .340 inch to provide complete protection for the taps
wound on the hub portion 598 of the cartridge.

The cartridge 594 is provided with an annular groove
600 which is adapted to be sensed by means of a feeler
arm €62 pivotally mounted at 603 and having a finger
portion 665 which is normally retained below the level
of top deck 470 by a control pin 611 but which is spring
urged upwardly by means of a compression spring 619.
The control pin 611 is moved to its upper position in-
dicated in dotted outline at 611a as the machine is con-
ditioned for recording.

With the groove 600 open, the feeler arm 602 will be
moved upwardly sufficiently to close the  contacts as-
sociated with actuating button 615 of safety switch 615.
Closure of the contacts of switch 616 enables the record-
ing mode to be energized when such recording mode is
manually selected by the operator. On the other hand,
if the ring 620 is inserted into the groove €00, the
feeler arm 602 will not be moved upwardly sufficiently
to close the contacts of safety switch 616, and accord-
ingly it will be impossible to operate the machine in the
record mode. Thus, if a cartridge has a pre-recorded
tape thereon which is not to be erased, a ring insert such
as indicated at 629 is placed in the groove 680 of the
cartridge to thercafter prevent erasure of the tape on
that cartridge.

- In modes other than -the record mode, the control pin
611 is beld in its position shown in solid outline in FIG-
URE 15 to hold the finger portion 695 below-the level
of deck 47¢. In other modes of operation of the machine,
switch contacts may be provided in parallel with the con-
tacts of switch 616 which contacts are closed and short
circuit switch 616 in all modes except the record mode.
The contacts of switch 616 may control energization of
the driving motor of the machine or some other com-
ponent necessary to recording operation. -

FIGURE 15A shows a siot 622 opening at the under-
side of cartridge 598 and adapting the cartridge for in-
-version and use on a manually threaded machine as a
take-up reel, for example with the machine of FIGURE
5. The sharp angle portion 623 of slot 622 in hub 593
will retain the end of a tape leader as the tape is wound
on cartridge 599 and will automatically release the tape
leader as the tape is rewound from cariridge 598 onto
a supply reel. -

FIGURES 16 and 17 illustrate a modified . changer
mechanism wherein the changer mechanism comprises a
tube 659 adapted to contain a stack of cartridges such as
651, 652, 653 and 654. The tube may be permanently
secured to a deck plate 635 of the machine, and the sup-
ply spindle 657 may be retractable through an aperture
633 in this deck plate to accommodate ejection of the
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cartridge such ‘as 651 which has been played (in the
lateral or horizontal direction) and the insertion of a
new cartridge vertically .info the operative position.

The tube 650 may have suitable arcuate apertures adja-
cent the operative spool position to accommodate auto-
matic engagement of the threading leader with the leader
on the tape associated with the cartridge in the manner
described in the aforementioned :copending application
Serial No. 801,403.

In this embodiment, a changer slide 668 is provided
havirg an upper pair of opposed confronting flanges 661
and 662 which ride in horizontal slots 664 and 665 in
the tube 659, The flanges 661 and 662 are provided with
complementary arcuate notches 679 and 671 which when

registered with the stack of cartridges allow the stack to

drop onto changer bars 620 and 681. As cartridge 651
is ejected by bars 688 and 681 carried by the slide 669,
cartridges 652, 653 and 654 are supported at such a height
that the upper flange of cartridge 653 is just above the
level of flanges €61 and 662. When the slide is retracted,
the fiange portions indicated at 661 and 682 retain the
cartridges €33 and 654 in the positions of the cartridges
652 and 653 shown in FIGURE 17. The weight of car-
tndges 6351654 may be such in comparison with the
spring force on detent 675 of spindle 657 that no special
hold down means for the cartridge to be engaged with
spindle 657 are required.

The changer mechanism of FIGURES 16 and 17 is
especially adapted for cartridges such as shown at FIG-
URE 9 which have stacking ribs and grooves 4¢7 and
438.  The slides 661 and 652 together with changer bars
639 and 631 may move together as parts of a umtary
slide assembly 669.

Summarizing the operation of the embodiment of FIG-
URES 16 and 17, after a transducing operation with re-
spect. to the record of cartridge 651, spindle 657 is re-
tracted and slide assembly 660 actuated. The bars 689
and 681 move the cartridge 651 to the right as seen in
FIGURE 16 out of the operative position while at the
same time slides 661 and 662 move in the same direction
to place notches 670 and 671 thereof in registry with
cartridge 652 allowing cartridge 652 to drop onto the top
edges of changer bars 680 and 681. As the slide assembly
669 is retracted, slides 661 and 662 move into supporting
relation to the upper flange of cartridge 653 while car-
tridge 652 is allowed to drop to the operative position.
Thereafter, spindle 657 is engaged with the aperture of
the cartridge 652, if necessary by raising the cartridge
652 until the same is backed by the weight of cartridges
stich as 653 and 654. Of course, slides 661 and 662 pro-
vide a limit for the upward travel of the cartridge 652
from the operative position as the spindle 657 is raised to
engage detent 675 with the cartridge. After engagement
of the detent with the cariridge upper surface as indicated
in FIGURE 8, for example, the spindle 657 is retracted
to place the cartridge 652 in the operating position.

The changer mechanism of FIGURES 16 and 17 may
be utilized to feed successive cartridges of the type shown
in FIGURE 9 along guide rails 465 and 466 in FIGURES
10 and 11. In this case fingers 449 and 459 would have
the height shown for bars 689 and 681 in FIGURE 17
and flanges 661 and 662 would support the second car-
tridge such as 456 in spaced relation above the lowermost
cartridge as shown in FIGURE 17. The bars 680 and
681 would push cartridge 455 to a position in registry
with openings 477 and 475, while ejector pawl 463, FIG-
URE 14, ejects the cartridge 492. At the end of travel
of the slide including flanges 661, 662, bars 689, 631
and pawl 463, notches 67¢ and 671 in flanges 661, 662
would allow cartridge 456 fo drop onto the top of bars
639, 681, After the slide was fully retracted, cartridge
456 would reach the position of cartridge 455 in FIG-
URE 11, while cartridge 457 would be supported by
flanges 661 and 662 in a manner similar to that shown
in FIGURE 17. :
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In using a cartridge 15 with a manually threaded ma-
chine with a take-up reel as shown at 112« in FIGURE
5A, the leader 63 may be given a permanent V-shaped
crimp at its end to fit freely edgewise into slot 116a.
The permanent crimp will resist deformation and thus
resist leader 63 being pulied longitudinally out of slot
1318a. A permanently crimped leader of the contour of
leader 63 in FIGURE 5A may also be used with the
cartridge 593 shown in FIGURE 154, such a leader being
indicated at 7880 in FIGURE 15A. This permanently
crimped leader is found to make threading much easier.
The leader end may have a series of V-crimps perma-
nently set therein for use with a correspondingly shaped
notch in a take-up reel. The permanently crimped leader
preferably is deformable so as to be automatically disen-
gaged from the take-up reel during rewind, for example
when used with the machine of FIGURES 5 and 5A.

It will be understood that the changer slides shown in
FIGURES 7-17 of the present application may be driven
{rom the same motor which serves to drive the tape trans-
port mechanism of the machines, rather than using a
separate motor for the changer mechanism.

With reference to the spool of FIGURE 15, it will be
apparent that the machine wiil not operate in the record
mode if the spool 598 is placed in the machine in inverted
position. This mechanism could be utilized to prevent
playing or recording operations with respect to cartridges
which are inadvertently inseried into the machine upside
down. Alternatively, annular groove 688 could be pro-
vided only on non-permanent record cartridges to serve
the function first described herein, and a second annular
groove of different radius could be provided on both per-
manent and non-permanent cartridges to indicate the
lower flange thereof. A second sensor similar to sensor
695 in FIGURE 15 would then cooperate with the second
annular groove to permit motor operation only when the
cartridge is in proper orientation with the second groove
down.

A manually threaded machine may be constructed
which will only accept the cartridge $98 when the beveled
side 592 is down and would prevent placing the spoocl %@
completely onto the spindle with the non-beveled side
down (the orientation shown in FIGURE 15). Such a
machine might have a beveled annular rib gbout the
spindle complementary to bevel 532 on spocl 539 and
providing only a minimum clearance when the spool 538
was in operative position on the spindle with its beveled
side down. The rib would then engage the non-beveled
side of spool 589 to prevent placing the spcol 588 on the
spindle with the non-beveled side down. Alternatively,
a similar mechanism may be used to prevent loading of a
cartridge such as shown in FIGURE 135 with its beveled
flange 595 down, the orientation of the cartridge shown
in FIGURE 15 then being the correct orientation. For
example, abutments may be provided which fit the spool
cross section when it is inserted correctly but stop its entry
if the spool is inserted upside down. For a spool such
as shown in FIGURE 15, the opening 531 in FIGURE
14 may be shaped to cenform to the cross section of speol
590 in the upright orientation shown in FIGURE 15, so
that the spool could not be moved through opening 531
by slide bars 449 and 459 if the spool 599 is upside down.
That is, flange 593 if uppermost would engage the wall
of receptacle 538, while flange 595 if uppermost would
clear the wall by virtue of its bevel at 592 fo which the
contour of opening 531 would conform. The machine
of FIGURE 14 would of course have a drive mechanism
426 which would not be damaged by blockage of slide
419 in this manner.” With a machine such as shown in
my copending application Serial No. 801,403 which is
manually loaded by sliding a cartridge laterally along a
deck plate and through a lateral opening in a cover struc-
ture, such lateral opening may have a configuration to
admit a cartridge only in the desired orientation in the
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same manner as just described for opening 531 in FIG-
URE 14.

It will be apparent that many further modifications and
variations m#y be effected without departing from the
scope of the novel concepfs of the present invention.

I claim as my invention:

1. A record transducing machine for transdiicing &
signal recorded on a record medium comiptising take-up
spool means adapted to be power driven to wind a record
medinom thereon, supply means for rotatably supporting
a record medium thereon in a spiral coil for unwinding
of the record medium from the coil as it is wound on said
take-up spool means and adapted to be power driven for
winding the record medium back into a spiral coil there-
on as it is unwound from said take-up spool means, said
take-up spool means having a slot extending inwardly from
the radially outermost margin thereof for accommodating
edgewise insertion into said slot of a tape-like end portion
of the record medium which is initially wound in a
spiral coil on said supply means, and means for retaining
said end portion in said slot, said retaining means being
operative to . automatically release said end portion of
said record medium as the record medjum is wound back
into a spiral coil on said supply means, said supply means
comprising a cartridge for receiving said spiral coil of
said record medium and having means for. holding said
tape-like end -portion securely therewith, and tuck-in
means operatively associated with said carfridge and cper-
ative for pressing said end portion into engagement with
said holding means of said cartridge as the end portion
is wound back into a spiral coil on said cartridge.

2. A record transducing machine comprising a_supply
spindle, a single spool cartridge for mounting on said
spindle having a record medium wound thercon and hav-
ing a tape-like leader secured to the end of said record
medium and being transversely flexible, said single spool
cartridge having holding means for engaging said leader
when the same is wound on said cartridge to retain the
leader in fixed relation thereto, engaging means having a
smooth rounded extended surface operative to flex said
leader transversely to engage said leader with the holding
means.on said cartridge during winding of the leader onto
said cartridge by means of said supply spindlé, said ma-
chine having a load condition during which removal of
the cartridge from the supply spindle is to be accommo-
dated and having a rewind condition during which said
engaging means obstructs removal of the cartridge, and
mechanical means responsive to placing of said machine
in said load condition for automatically shifting said en-
gaging means relative to said supply spindle to clear said
cartridge for removal from the machine.

3. A record transducing machine comprising a supply
spindle, a single spool cartridge for mounting on said
spindle having a record medium wound thereon and hav-
ing a tape-like leader secured to the end of said record
medium, said single spool cartridge having holding means
for engaging said leader when the same is wound on said
cartridge to retain the leader in fixed relation thereto, and -
engaging means operative to engage said leader with the
holding means of said cartridge during winding of the
leader onto said cartridge by means of said supply spindle,
said supply spindle and said engaging means being rela-
tively movable tc space said engaging means from said
cartridge for accommodating removal of said cartridge
from said supply spindle, and said spindle and engaging
means being relatively movable into an operative rela-
tionship where said engaging means is in close relation
to said cartridge for engaging said leader with. said hold-
ing means of said cartridge during winding of said leader
onto said cartridge.

4. A recording transducing machine comprising a sup-
ply spindle, a single spool cartridge for mounting on said
spindle having a record medium wound thereon and hav-.
ing a transversely fiexible tape-like leader secured to the
end of said record medium, said single spool cartridge
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having holding means for engaging said leader when flexed
transversely and wound on the cartridge to retain the
leader in fixed relationship thereto, take-up spool means
for winding the record medium thereon as it is unwound
from said single spool cartridge, said take-up spool means
having a slot extending inwardly from the radially outer-
most margin thereof for accommodating edgewise inser-
tion of said leader into said slot, means for retaining said
leader in said slot to accommodate winding of the record
medium on said take-up spool means, and engaging means
operatively associated with said cartridge for transversely
flexing said leader to engage it with said holding means of
said cartridge during winding of said leader back onto said
cartridge from said take-up spool means.

5. A.record transducing machine comprising a single
spool cartridge having a record medium wound thereon
and having a tape leader secured to the end of the record
medium, said leader- having eye means adapted for cou-
pling the tape leader with a threading leader of an auto-
matic threading single spool machine, and take-up spool
means having a slot accommodating edgewise insertion
of said tape leader into said slot, and said take-up spool
means having a detent acting in said slot for engaging
the eye means of the tape leader to interlock said tape
leader with said take-up spool means to accommodate
winding -of the record medium on said take-up spool
means. :

6. A single spool cartridge assembly comprising a single
spool having a record medium wound thereon and having
a tape-like leader connected to the end of the record me-
dium, said spool having confronting peripheral shoulder
- portions spaced apart.an axial distance sufficient to readily
pass the record medium, and said leader tapering from a
width greater than the axial spacing of said shoulder por-
tions to a width adapted to freely pass between said shoul-
der portions to facilitate -engagement of the. relatively
-wider end of the leader behind said shoulder portions to
retain the leader with said spool. .

7. A record transducer machine comprising a single
spool cartridge having a tape record medium wound there-
on and having a tape-like leader secured to the end of
the record medium, said leader having a maximum width
substantially greater than the maximum width of said tape
record medium, said spool having means engageable with
said leader for retaining the leader on the single spool
cartridge -while accommodating relatively free unwind-
ing of the tape record medium from the cartridge, and
take-up spool means for receiving the record medium
from the single spool cartridge .and winding the record
medium thereon as it is unwound from the cartridge, and
said take-up 'spool means having a retaining means car-
ried thereby -for coating with said leader to retain the
leader when manually engaged therewith to facilitate wind-
ing of the record medium on said take-up spool means,
said leader consisting essentially only of a tape-like mem-
ber which is laterally and.longitudinally flexible while
being substantially free of any preset curvature in the lon-
gitudinal direction at its free end, and said retaining means
directly engaging said free end of said leader.

8. A record transducer machine comprising a single
spool cartridge having a tape record medinm wound there-
on and having a tape-like leader secured to the end of
the record medium, said leader having a maximum width
substantially greater than the maximum width of said
tape record medium, said spool having means engageable
with said leader for retaining the leader on the single
spool cartridge while accommodating relatively free un-
winding of the tape record medium from-the cartridge,
and take-up spool means for receiving the record medium
from the single spool cartridge and winding the record
medium thereon as it is unwound from the cartridge,
and said take-up spool means having a retaining means
carried thereby for coacting with said leader to retain the
leader when manually engaged therewith to facilitate
winding of the record medium on said: take-up spool
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means, said take-up spool means having flanges spaced
apart an axial distance greater than the maximum width
of said leader to freely receive the leader on said take-up
spool means and having a hub centrally thereof on which
said leader is wound, and said retaining means being lo-
cated within said hub and directly engaging the free end
of said tape-like leader itself.

9. An automatic threading single spool cartridge ma-
chine comprising a threading leader having a hook, a
single spool cartridge having a leader secured to the record
medium thereon with eye means formed in the end of
said leader, and means for pressing said hook against the
outer convolution of said threading leader for automatic
engagement of the hook with said eye means upon reverse
rotation of the cartridge relative to said hook.

19. An automatic threading single spool cartridge ma-
chine comprising a threading leader having a hook, a
single spool cartridge having a leader secured to the record
medium thereon with eye means formed in the end of
said leader, and means for pressing said hook against the
outer convolution of said threading leader for automatic
engagement of said eye means with said hook upon re-
verse rotation of the cartridge relative to said hook, said
eye means comprising an embossment in said cartridge
leader providing a radially outwardly projecting hook-
engaging free edge and a hook-engaging sloping surface
extending generally radially inwardly from said free edge.

11. An automatic threading single spool cartridge ma-
chine comprising a threading leader having a hook, a
single spool cartridge having a leader secured to the
record medium thereon with eye means formed in the
end of said leader, and means for pressing the hook
against the outer convolution of said threading leader for
automatic engagement of said eye means with said hook
upon reverse rotation of the cartridge relative to said hook,
said eye means comprising an embossment in said car-
tridge leader providing a radially outwardly projecting
hook-engaging free edge and a hook-engaging sloping sur-
face extending generally radially inwardly from said free
edge, and said hook having a turned free end portion dis-
posed to extend in generally parallel relation to the slop-
ing engagement face of said embossment and having a
length generally corresponding to the length of said slop-
ing engagement face to provide a neat coupling between
the threading leader and the cartridge leader.

12. A single spool cartridge transducer machine com-
prising a supply spindle defining an operative position for
a single spool cartridge, sensing means responsive to the
configuration of said cartridge and controlling operation
of said machine in the recording mode, means for resil-
iently urging said sensing means toward said operative
position, and means for maintaining said sensing means
away from said operative position until said machine is
switched to recording mode.

13. A single spool cartridge having annularly disposed
rib means projecting from one side and complementary
annularly disposed recess means at the other side thereof
of dimensions exceeding the related dimensions of said
1ib means to accommodate nesting of a plurality of such
cartridges.

14. A spool construction for a record transducing ma-
chine comprising a hub portion on the periphery of which
a record medium is to be wound, said hub portion having
a slot opening at at least one side thereof and extending
into said hub portion to accommodate edgewise insertion
of a tape-like end portion of the record medium into said
slot preparatory to winding of the record medium onto
the periphery of said hub portion, and said slot extending
radially inwardly from the periphery of said hub portion
and having at least one bend therein tending to retain the
tape-like end portion in said slot during winding on the
record medium on said hub portion, said end portion of
the record medium comnsisting essentially only of a tape-
like member which itself is held by said bend in said slot.

15.. A record medium leader for facilitating engagément,
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of a record medium with a spool having a retaining slot
with a bend therein, comprising a tape-like member hav-
ing one end for conmnection with an elongated record
medium and having an opposite end for fitting into said
retaining slot, said opposite end of said leader having a
pre-formed bend therein corresponding to the bend in the
retaining slot to fit freely into said slot in the edgewise
direction but to resist being pulled longitudinally ont of
said slot,

16. A cartridge for storing an elongated record medium
having means at its opposite sides for nesting engagement
with identical cartridges irrespective of the relative angu-
lar positions of the cartridges to be nested therewith.

17. A cartridge for a single spool cartridge machine
comprising a spool having a record medium thereon and
having a leader secured to the record medium with eye
means formed in the end of said leader and disposed for
automatic engagement with a threading leader of the
machine, said eye means comprising an embossment in
said cartridge leader offset a substantial distance to one
side of the remainder of the leader and providing a radial-
ly outwardly projecting free edge and a sloping surface
extending generally radially inwardly from said free edge.

18. A single spool cartridge transducing machine com-
prising a single spool cartridge bhaving a record medium
wound thereon and having a fransversely flexible leader
secured to the end of the record medium and wrapped
thereabout and terminating in a free end frictionally held
by said cartridge and prevenfed from unwinding from
said cartridge without transverse flexure thereof, and
means on the machine for engaging and transversely flex-
ing the free end of said leader to strip the same from said
cartridge for threading thereof in the machine, said car-
tridge together with said leader when wound thereon and
held by said cartridge substantially completely enclosing
said record medium.

15. A transducer assembly comprising

(a) an automatic threading transducer machine hav-
ing a transducing path for receiving an elongated
record medium during transdicing operation of the
machine with respect to said record medium,

(b) said machine having mesans for mounting a single
spool cartridge with an elongated record medium
would thereon, said mounting means defining an
operative position for said single spool cartridge
thereon,

(c) means on said machine for receiving a series of

- single spool cartridges for successive delivery to said
operative position on said mounting means,

(d) reciprocating transfer means on said machine re-
ciprocably: movable and operable during each re-
ciprocation thereof to eject a cartridge from said
operative position and to deliver a new cartridge
from said receiving means to said operative position,
and

(e) means on said machine for automatically thread-
ing the record medium from a cartridge at said opsra-
tive position along said transducing path of said ma-
chine to provide for a transducing operation with
respect to said record medium.

29. A transducer assembly comprising

(a) an automatic threading transducer machine having
a transducing path for receiving an elongated record
medium during transducing operation of the machine
with respect to said record medium, said machine
including means for mounting a single spool cartridge
having an elongated record medium wound thereon
during unwinding of the record medinm therefrom,
said mounting means defining an operative position
for said single spool cartridge thereon, and means for
automatically threading the record medium from a
cartridge on said mounting means along said trans-
ducing path of said machine to provide for a trans-
ducing operation with respect to said record medium,

(b) means on said machine for mounting a series of

10

15

20

25

30

35

40

45

50

60

65

70

75

22 v
single spool cariridges for successive delivery to said

_operative position on said mounting means, and

(¢) means for ejecting a cartridge from said operative
position and for simultancously moving a cartridge
from said series of cartridges toward said operative
position.

21. A transducer assembly comprising

(a) an automatic threading transducing machine hav-
ing a transducing path for receiving an elongated rec-
ord medium during transducing operation of the ma-
chine with respect to said record medium, said ma-
chine including means for mounting a single spool
cartridge having an elongated record medium wound
thereon during unwinding of the record medinm
therefrom, said mounting means defining an operative
position for said single spool cariridge thereon; and
means for automatically threading the record medium
from a cartridge on said mounting means along said
transducing path .of said machine,

(b) means on said machine for mounting a series of
single spool cartridges in laterally offset relation to
said operative position for successive delivery to said
operative position on said mounting means,

(c) mechanical transfer means for engaging the suc-
cessive cartridges of said series on said machine and
movable in a lateral direction for moving the car-
tridges successively to said operative position, and

(d) said automatic threading means comprising engag-
ing means movable into the space occupied by a
cartridge in operative position thereof for engaging
the end of the record medinm, and means providing
for retraction of said engaging means from said space
prior to delivery of a cartridge to said operative po-
sition by said mechanical iransfer means.

22. A record. cartridge transducing assembly compris-

ing .

(a) a record cartridge transducing machine having
means for receiving a record cartridge in an operative
position and for carrying out a transducing operation
with respect to a record in the cartridge at said oper-
ative position,

(b) said machine having first receptacle means for hold-
ing a series of cartridges and for delivering the car-
tridges in succession to a transfer position,

-(¢) mechanical means on said machine for aufomati-
cally ejecting cartridges from said operative position
and for automatically delivering successive cartridges
from said transfer -position of said first receptacle
means to said operative position, and

(d) second receptacle means on said machine for re-
ceiving successive -cartridges as they are ejected from
said operative position by said mechanical means and
for storing a series -of said cartridges therein.

23. A record cartridge transducing assembly comprising

(a) a record cartridge transducing imachine having
means for receiving a record-cartridge in an opsrative
;position and for carrying out a transducing operation
with respect to a record in the cartridge at said oper-
ative position,

(b) said machine having first receptacle means for
holding a series of .cartridges and for delivering the
cartridges in succession to a tramsfer position,

:(¢) .mechanical means on said machine for auntomati-
cally ejecting cartridges from said operative position
and for automatically delivering successive cartridges
from said transfer position of said first receptacle

cans to said operative position,

(d) second receptacle means on said machine for re-
ceiving successive .cartridges as they are ejected from
said operative position by said mechanical means and
for storing a series of said cartridges therein, and

(e). said second receptacle means comprising a holder

" for a series of cartridges and said holder being de-
tachably mounted on said machine.
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24. A record cartridge transducing -assembly’ com-

prising

(a) a record cartrldge transducing machine having
means for receiving a record cartridge in an opera-
tive ‘position and for carrying out a tramsducing
operation with respect to a record in the cartridge at
said operative position,

(b) said machine having first receptacle means for
holding a series of cartridges and for delivering the
cartridges in succession to a transfer position,

(c) mechanical means on said machine for auto-
matically ejecting cartridges from said operative posi-
tion and for automatically delivering. successive
cartridges from said transfer position of said first
receptacle means to said operative position,

(d) second receptacle means on said machine for
receiving successive cartridges as they are ejected
from . said operative position by said mechanical
means and for storing a series of said cartridges
therein,

(e) said first receptacle means comprising a holder for
a series of cartridges and said holder being detachably
mounted on said machine, and

(f) said second receptacle means comprising a holder
for a series of cartridges and said holder being

- detachably mounted on said machine,

(g) the holders of said: first and second receptacle
means being interchangeable and the cartridges re-
ceived by the holder of the second receptacle means
being in the same orientation as the cartridges in the
holder of the first receptacle means.

25. A record cartridge transducing- assembly com-

prising

(a) a record cartridge transducing machine having
means for receiving a record cartridge in an operative
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tive position at opposite sides of the central axis of
said cartridge and having upper elongated edges gen-~
erally flush with the upper surface of a cartridge at
said operative position and extending in the direction
of movement of the mechanical means for supporting
a cartridge above the level of said operative position
during at least a portion of the cycle of operation of
said mechanical means.

27. A record cartndge transducing assembly com-
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position and for carrying out a transducing operation .

with respect to a Tecord in the cartridge at:said
operative position,

(b) said machine having first receptacle means for
holding a series of cartridges and for delivering the
cartridges in succession to a transfer position,

(c) mechanical means on said machine for automat-
ically ejecting cartridges from said operative position
and for automatically delivering successive cartridges
from said transfer position of said first receptacle
means to said operative position,

(d) second receptacle means on said machine for re-
ceiving successive cartridges as they are ejected from
said operative position by said mechanical means
and for storing a series of said cartridges therein,

(e) said receptacle means each comprising a holder for
storing a stack of cartridges therein, said holders
being detachably engageable with said machine and
having releasable means at the lower end thereof
for holding said cartridges therein when the holders
are detached from said machine, and

(f) said first receptacle means having means for auto-
matically shifting the releasable means of the holder
thereof to.a release position upon engagement of said
holder with said machine to accommodate delivery
of the successive cartridges in said holder by gravity
to said transfer position.

26. A single spool cartridge transducer assembly com-

prising

(a) ‘an automatic threading. single spool transducer
machine for receiving a single spool cartridge at an
operative position, automatically threading the record
medium from-the cartridge along a transducing path,
carrying out a transducing operation thereon and
rewinding  the record medium back onto  said
cartridge, and

(b) mechanical means for ejecting cartridges from said
operative position of said machine comprising a
reciprocating mechanism having leading edges. for
engaging the perimeter of a cartridge at said opera-
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(a) a record cartridge transducing machine having
means for receiving a record cariridge in an operative
position and for carrying out a transducing operation
with respect to a record in the cartridge at said
operative position,

(b) means for storing a stack of said cartrldges at a
level above said operative position for successive
delivery by gravity to a transfer position, and

(¢) mechanical means for ejecting a. cartridge from
the operative position. comprising a reciprocating
mechanism having means for engaging an edge of the
cartridge at the operative position for sliding of the
cartridge in an edgewise direction out of said opera-
tive position and having means extended in the direc-
tion of movemnt of said mechanical means for
supporting said stack of cartridges during at least
a portion of a cycle of operation of said mechamcal
means.

28. A container for a series of cartridges comprising

(a) an elongated cartridge retaining body having first
and second opposite ends and having means defining
an interior space extending from the first end to the
second end thereof for laterally confining a series of
cartridges therein,

(b) releasable means disposed eatirely Interiorly of
said body at the second end thereof for releasably re-
taining the cartridges therein against dlsplacement
from said secord end of said body, and

(c) said releasable means having  actuating means
therefore disposed substantially entirely within said
body for actuation by application of said body to a
receptacle to release said releasable means.

29. A container for a series of cartridges comprising

(a) an elongated cartridge retaining body having first
and second opposite ends and having means defining
an interior space extending from the first end to the
second end thereof for laterally confining a stack of
cartridges therein,

(b) said body having an opening at said second end
thereof and having recess means at said second end
thereof adjacent said opening and communicating
with said interior space,

(c) cartridge- abutment means. movably mounted at
said second end of said body and extending from said
recess means into said interior space, said cartridge
abutment means in one position thercof extending
at least partially iout of said recess means and oc-
cupying an obstructing position preventing passage
of cartridges through said opening and in a retracted
position being substantially completely within said
recess means and clear of said opening to accommo-
date delivery of cartridges successively through said
opéning to the exterior of said bedy, and

(@) said - abutment means having actuating means
therefor engageable to shift said abutment means
from said obstructing position to said retracted po-
sition, and said actuating means being disposed en-
tirely within the confines of said body.

30. A record cartridge transducing assembly compris-

ing

(a) a record cartridge transducing machine having
means for receiving a record cartridge in an operative
positicn thereof and for carrying out a transducing
operation with respect to a record in the cartridge at
said opérative position,



3,197,150

P
=Y
w7

(b) a container for a series of cartridges, said con-
tainer being detachably engageable with said machine
and having releasable holding means for holding said
cartridges therein, and

(c) receiving means on said machine for sliding fric-
tional engagement with said comtainer to automati-
cally retain said container therewith and to auto-
matically release said releaseable holding means both
solely in response to a pressing of said container onto
said receiving means without any other manual oper-
ations,

31. A container for a series of single spool cartridges

comprising

(a) an elongated cartridge retaining body having first
and second opposite ends and having mearis defining
an interior space extending from the first end to the
second end for laterally confining a stack of single
spool cartridges therein,

(b) said body having an opening at said second end
providing for delivery of said cartridges from said
body, said second end having a rabbet groove open-
ing interiorly of said body, and

(c) spring fingers secured to said body within said
groove and normally extending into said interior

space for retaining cartridges in said body but being -

deflectable into said groove to provide for discharge
cof said cartridges through said opening at said sec-
ond end of said body.

32. A container for a series of single spcol cartridges

comprising

(a) an elongated cariridge retaining body having first
and second opposite ends and having means defining
an interior space extending from the first end to the
second .end for laterally confining a stack of single
spool cartridges therein,

(b) said body having an opening at said second end
providing for delivery of said cartridges from said
body, said second end having a rabbet groove open-
ing interiorly of said body,

(c) spring fingers secured to said body within said
groove and normally extending into said interior
space for retaining cartridges in said body but being
deflectable into said groove to provide for discharge
of said cartridges through said opening at said second
end of said body,

(d) said one end of said body having an annular lip
projeciing axially therefrom of outside diameter sub-
stantially equal to the outside diameter of said groove
to nest in the groove of an identical container and
retract the spring fingers thereof when nested there-
with.

33. A transducer assembly comprising

(a) a stack of single spool cartridges each having an
elengated record mediom wound thereon and re-
tained therewith for antomatic threading,

(b) an automatic threading transducer machine hav-
ing a transducing path for receiving an elongated
record medium during transducing operation of the
machine with respect to said record medium,

(c) said machine having a spindle for mounting a
single spool cartridge for rotation on a vertical axis
and defining an operative position for said single
spool cartridge,

(d) means on said machine offset horizontally from

said spindle by at least a distance equal to a hori-

zontal dimension of said cartridges for holding said
stack of a single spool cartridges in a vertical dis-
position for successive delivery to said eperative
position on said mounting means,

(e) reciprocating transfer means on said machine hav-
ing a part thereof reciprocably movable in a hori-
zontal plane from a position for engaging the lower-
most cartridge of the stack at said holding means to

" a position for placing such cartridge in vertical align-
ment with said spindle and having a  further part
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reciprocably movable to eject a cartridge from the
operafive position, said reciprocating transfer means
being operable during each reciprocation thereof to
eject a cartridge from said operative position and to
deliver a new cartridge from said holding means to
said operative positicn, and

(f) means on said machine for automatically engag-
ing the successive cartridges delivered to said opera-
tive position with said spindle, for automatically
threading the record medium from a cartridge en-
gaged with said spindle along said transducing path
of said machine to provide for a transducing opera-
tion with respect to said record medium, and for
automatically disengaging the spindle from said car-
tridge prior to ejection thereof.

34. A transducer assembly comprising

(a) an automatic threading transducer machine hav-
ing a transducing path for receiving an elongated
second medium during transducing operation of
the machine with respect to said record medium,
said machine including mounting means for engag-
ing with and mounting a single spool cartridge hav-
ing an elongated record medium wound thereon
during unwinding of the record medium therefrom,
said mounting means defining an operative position
for said single spool cartridge thereon, and means
for automatically threading the record mediim from
a cartridge engaged with said mounting means
along said transducing path of said machine to pro-
vide for a transducing operation with respect to said
record medium,

(b) a vertical stack of single spool cartridges. mount-
ed on the machine for successive delivery to said
operative position on said mounting means,

(¢) means for ejecting a cartridge from said operative
position and for simultaneously moving the lower-
most cariridge from said stack of cartridges toward
said operative position, and

(d) means for automatically engaging said cartridge
mounting means with the successive cartridges deliv-
ered thereto and for automatically disengaging each
cartridge from said mounting means prior to ejec-
tion thereof from the operative position.

35, A transducer assembly comprising

(a) an automatic threading transducing machine hav-
ing a transducing path for receiving an elongated
record medium during transducing operation of the
machine with respect to said record medium, said
machine including mounting means for engaging with
and ‘mounting a single spool cartridge having an
elongated record medium wound thereon during un-
winding of the record medium therefrom, said
‘mounting means defining an operative position for
said single spool cartridge thereon, and means for

—automatically threading the record medium from
a cartridge on said mounting means along said trans-
ducing path of said machine,

(b) a vertical stack of single spool cartridges mounted
on said machine in laterally offset relation to said
operative position for successive delivery to said
operative position on said mounting means,

(¢) mechanical transfer means for engaging the suc-
cessive cartridges of said stack on said machine and
movable in a lateral direction for moving the car-
tridges successively to said operative position, and

(d) said mounting means comprising a spindle mov-
able into the space occupied by a cartridge in opera-
tive position thereof for engaging therewith and
means providing for retraction of said spindle from
said space prior to delivery of a cartridge to said
operative positien by said ‘- mechanical transfer
means. »

36. A record cartridge transducing assembly compris-

ing

(a) a single spool cartridge transducing machine hav-
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ing means for receiving a cartridge in an operative
position and for carrying out a transducing opera-
tion with respect to a record in the cartridge -at said
operative position,

(b) said machine having first receptacle means,

(¢) a vertical stack of single spool cartridges in said
first receptacle means.for successive movement by
gravity to a transfer position, .

(d) mechanical means on said machine for automati-
cally ejecting said cartridges from said operative
position and for automatically delivering successive
cartridges from said transfer position of said first
receptacle means to said operative position, and

(e) second receptacle menas on said machine for re-
ceiving said single spool cartridges as they are eject-
ed from said operative position by said mechanical
means and for storing a vertical stack of said car-
tridges therein.

37. A record cartridge transducing assembly compris-

ing

(a) a single spool cartridge transducing machine hav-
ing means for receiving a cartridge in an operative
position and for carrying out a transducing opera-
“tion with respect to a Tecerd in the cartridge at said
operative position,

(b) said machine having first receptacle means,

(c) a vertical stack of single spcol cartridges in said
first receptacle means for successive movement to a
transfer position, : .

(d) mechanical means on:said machine for -auto-
matically ejecting said cartridges from said operative
position and for automatically delivering successive
cartridges from said transfer :position of said first
receptacle means to said operative position,

(e) second receptacle means on said machine for receiv-
ing said cartridges as they are ejected from said op-
erative position by said mechanical means and for
storing said cartridges therein, and

(f) said second receptacle means comprising a holder
for storing a stack of said cartridges and said holder
being detachably mounted on said machine.

38. A record cartridge transducing assembly compris-

ing

(a) a single spool cartridge transducing machine hav-
ing means for receiving a cartridge in an operative
position and for carrying out a transducing opera-
tion with respect to a record in the cartridge at said
operative position, .

(b) said machine having first receptacle means,

(c) a vertical stack of single spool cartridges in . said
first receptacle means for successive delivery to a
transfer position,

(d) mechanical means on said machine for auto-
matically ejecting said cartridges from said operative
position and for automatically delivering successive
cartridges from said transfer position of said -first
receptacle means to said operative position,

(e} second receptacle means on-said machiné for re-
ceiving successive cartridges as they are ejected from
said operative position by said- mechanical means
and for storing a series of said cartridges. therein,

(f) said first receptacle means comprising a holder for
a stack of said cartridges and said holder being de-
tachably mounted on said machine, and

(g) said second receptacle means comprising a holder
for a stack of said cartridges and said holder being
detachably mounted on said machine,

(h) -the holders of said first and second receptacle
means being interchangeable -and the cartridges re-
ceived by the holder of the second receptacle means
being in the same orientation as the cartridges in the
holder of the first receptacle means.

39. A record cartridge transducing assembly compris-

ing -
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(a) a single spool cartridge transducing machine hav-
ing means for receiving a cartridge in an operative
position and for carrying out a transducing opera-
tion with respect to a record in the cartridge at said
operative position,

(b) a vertical stack of single spool cartridges,

(c) said machine having first receptacle means for
holding said stack of cartridges and for delivering
the cartridges in succession to a transfer position,

(d) mechanical means on said machine for auto-
matically ejecting cariridges from said operative
position and for automatically delivering successive
cartridges from -said transfer position of said first
receptacle means to said operative position,

(e) second receptacle means on said machine for re-
ceiving successive cartridges as they are ejected from
said operative position by said mechanical means and
for storing a series of said cartridges therein,

(f) said receptacle means each comprising a holder
for storing a stack of said cartridges herein, said
holders being detachably engageable with said ma-
chine and having releasable means at the lower end
thereof for holding said cartridges therein when the
holders are detached from said machine, and

(g) said first receptacle means having means for auto-
‘matically shifting the releasable means of the holder

-7 thereof (to a release position upon engagement of

said holder with said machine to accommodate
delivery of the successive cartridges in said. holder
by gravity to said transfer position.

40 A single spool cartridge transducer assembly com-

prising

(2) a single spool cartridge,

(b) an automatic threading single spool tramsducer
machine receiving said single spool cartridge at an
operative position, :

(c) means for automatically threading the record
medium from the cartridge along a transducing path,
carrying out a transducing operation thereon and re-
-wigding the record medium back onto said cartridge,
an .

(d) mwhanical means for ejecting said cartridge from
said pperative position of said machine comprising
a remprocating mechanism having leading edges for
engaging the perimeter of said cartridge at said
opferative position at opposite sides of the central

- axis of said cartridge and having upper elongated

- edges generally flush with the upper surface of said
cartridge at said:operative position and extending in
the direction of movement of the mechanical means
for supporting a cartridge above the level of said
operative position during at least a portion of the
cycle of operation of said mechanical means.

41 A record cartridge transducing assembly com-

prising

(a) a single spool cartridge transducing machine hav-
ing means for receiving ‘a cartridge in an operative
position -and for carrying out a transducing opera-
tion ‘with respect to a record in the cartridge at said
operative position, .

(b) a stack of single spool cartridges,

(c) means for storing said stack of cartridges at a level
above said operative position for successive delivery
by gravity to a transfer position, and

(d) mechanical means for ejecting a cartridge from
the operative -position comprising a reciprocating
mechanism -having means for engaging an edge of
the cartridge at the operative position for sliding of
the ‘cartridge in an edgewise direction out of said
operative position and having means extended in the
direction of movement of said mechanical means for
supporting said stack of cartridges during at least a

" portion of .a cycle of operation of said mechanical
means. '



3,197,150

29
. A container for a series of cartridges comprising

(a) an elongated cariridge retaining boedy having first
and second opposite ends and having means defining
an interior space extending from the first end to the
second end thereof,

(b) a stack of single spool cartridges laterally coafined
within said body,

(c) releasable means disposed entirely interiorly of said
body at the second end thereof and releasably retain-
ing the cartridges therein against displacement from
said second end of said body,

(d) said releasable means having actuating means
therefor disposed substantially entirely within said
body, and

(e) a receptacle for said body having means engageable
with said actuating means to release said releasable
means and automatically operable to engage said
actuating means in response to placing said body on
said receptacle,

43. A container for a series of cartridges comprising

(a) an elongated cartridge retaining body having first
and second opposite ends and having means defining
an interior space extending from the first end to the
second end thereof,

(b) a stack of single spoo! cartridges laterally confined
in said body,

(c) said body having an opening at said second end
thereof and having recess means at said second end
thereof adjacent said opening and communicating
with said interior space,

(d) cartridge abutment means movably mounted at
said second end of said body and extending from
said recess means into said interior space, said car-
tridge abutment means in one position thereof ex-
tending at least partially out of said recess means
and occupying an obstructing position preventing
passage of said cartridges through said opening and
in a retracted position being substantially completely
within said recess means and clear of said opening
to accommodate delivery of said cartridges succes-
sively through said opening to the exterior of said
body, and

(e) said abutment means having actuating means there-
for engageable to shift said abutment means from
said obstructing position to said retracted position,
and said actuating means being dxsposud entirely
within the confines of said body.

44. A record cartridge transducing assembly com-

prising

(a) a single spool cartridge transducing machine hav-
ing means for receiving a cartridge in an operative
position thereof and for carrying out a transducing
operation with respect to a record in the cartridge at
said operative position,

(b) a stack of single spool cartridges,

(c) a container retaining said stack of cartridges, said
container being detachably engageable with said ma-
chine and having releasable holding means for hold-
ing said cartridges therein, and

(d) receiving means on said machine for sliding fric-
tional engagement with said container to automati-
cally retain said container therewith and to auto-
matically release said releasable holding means both
solely in response to a pressing of said container
onto said receiving means without any other manual
operations.

45. A container for a series of single spool cartridges

comprising

(a) an elongated cartridge retaining body having first
and second opposite ends and having means defining
an interior space extending from the first end to the
second end,

(b) a stack of single spool cartridges laterally confined
in said body,
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(c) said body having an opening at said second end
providing for delivery of said cartridges from said
body, said second end having a rabbet groove -open-
ing interiorly of said body, and

(d) spring fingers secured to said body within said
groove and normally extending into said interior
space for retaining said cartridges in said body but
being defiectable into said groove to provide for dis-
charge of said caftridges through said opening at
said second end of said body. »

46. A container for a series of single spool cartridges

comprising

(a) an elongated cartridge retaining body having first
and second opposite ends and having means defining
an interior space extendlng from the first end to the -
second end,

(b) a stack of single spool cariridges laterally confined
in said body,

(c) said body having an opening at said second end
providing for delivery of said cartridges from said
body, said second end having a rabbet groove open-
ing interiorly of said body,

(d) spring fingers secured to said body within said
groove and normally extending into said interior
space for retaining said cartridges in said body but
being deflectable into said groove to provide for dis-
charge of said cartridges through said opening at said
second end of said body,

(e) said first end of said body having an annular lip
projecting axially therefrom of outside diameter sub-
stantially equal to the outside diameter of said groove
to nest in the groove of an. identical container and
retract the spring fingers thereof when nested there-
with.

47. In combination a transducer machine having a
sensing means for controlling operation of the machine,
and a single spool cartridge comprising a spool having
peripheral confronting shoulder portions for retaining an
enlarged width portion of a record medium wound there-
on and having an annular recess in one axial side only
therecf for coaction with said sensing means to differen-
tially control operation of said transducing machine de-
pending on the side of said cartridge disposed toward said
sensing means when the cartridge is operatively associ-
ated with the machine.

48. In combination a transducing machine having sens-
ing means for controlling opsration of the machine, and
a single spool cartridge having one flange of different
cross section than the other to signal visually and tactily
the correct upright orientation of said cartridge and hav-
ing an annular recess in one axial side only thereof for
coaction with said sensing means to control operation of
said transducing machine when the cartridge is operatively
associated therewith.
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