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5 Claiis, (C. 179-0).2) 

This invention relates to combination Inagnetic record 
ing and reproducing devices, more particularly, to port 
able devices of this class, and has for an object the 
provision of an improved portable recording device suffi 
cientiy Sinal and compact to enable its being carried in 
3. normal size overcoat pocket. 

Portable magnetic recording devices have, heretofore, 
been rinade. Such devices, however, have required an 
exterior or independent source of power to drive the 
recording medium along a predetermined path, to ener 
gize the recording head, and to amplify the reproduced 
signal during playback. These prior portable types of 
thagnetic recording and reproducing devices have been 
necessarily limited in their general adaptability in that 
they could not be used in situations where there were 
no available independent power supplies. Moreover, 
Stich prior devices have been relatively bulky and heavy. 

it is frequently desirable, in many fields of endeavor, 
such as on-the-spot news reporting, taking inventory, or 
any activity where immediate impressions are to be noted 
for later reference, that conversations be recorded while 
the operator is moving from one point to another. It 
inay also be necessary to conceal the recorder on the person of the user. 
To meet these problems, it has been suggested that 

portable magnetic recording and reproducing devices be 
adapted not only to include self-contained power sup 
plies, but also to be of sufficiently lesser bulk and weight 
to cnable their being carried or concealed in an overcoat 
pocket and used while being held in one hand of the oper. 
ator. Such suggested devices have not been completely 
satisfactory because of the large number of operating 
parts which finust necessarily be confined within a very 
small space. Such devices, also, have been position sensi 
tive, that is, for different positions of the recorder the 
stresses and torques acting upon the various mecha 
nisins which comprise the moving parts of the device 
have varied. En some instances the forces in one or 
more positions have been sufficiently abnormal to pre 
vent operation. These differing forces also may intro 
duce other undesirable effects such as "wows.” 

Magnetic recording and reproducing devices must gen 
eraily comprise a motor and associated driving mecha 
nisin, a magazine having spools for holding and guiding 
the Wire Enedium during recording and reproducing, a 
head for recording and reproducing, an amplifier for 
energizing the head for recording and amplifying the 
signal on reproducing, an indicator to denote the posi 
tion of the recording medium, control mechanism, and 
power Supplies for the various elements. These ele 
ments, when embodied in a pocket-size portable recorder 
adapted to contain them in operating relationship within 
a space sufficiently small for the device to be carried in 
an overcoat pocket, necessarily are disposed very close 
to each other. Mioreover, it becomes imperative to have 
exceedingly small clearances between the operating parts 
as well as to maintain substantially constant distances 
between the engaging and non-engaging positions of 
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related moving parts in all positions of the recorder. 
Prior pocket-size recorders have had shortcomings in 
the requirements iridicated, which shortcomings con 
tributed in substantial measure to the position sensitivity of these devices. 

Accordingly, it is a further object of this invention 
to Provide &n improved pocket-size portable magnetic 
recording device of the class described which will operate 
properly regardless of the position in which the device is laid or held. 
A further object of this invention is to provide an improved pocket-size magnetic portable recording device 

of the character described which is substantially free fronn 'wows.' 
A Still further object of this invention is to provide at improved pocket-size portable magnetic recorder of 

the class described wherein the radial forces acting on 
the friction drive roilers when operating are reduced to 
a required minimum regardless of the position of the 3 recorder. 
A Still further object of this invention is to provide 

an improved pocket-size portable magnetic recorder of 
the class described wherein the radial forces exerted 
between the friction drive rollers is substantially zero when the recorder is not operating. 
A stili further object of this invention is to provide an improved pocket-size portable magnetic recorder of 

the class described wherein the wire medium guide rollers 
are always properly positioned relative to the direction 
of the wire leading from the spools. 
A still further object of this invention is to provide 

an in proved pocket-size portable magnetic recorder of 
the character described wherein a cartridge holding the 
recording medium may be replaced without the necessity 
of the operator touching the medium itself. 
A still further object of this invention is to provide 

an improved pocket-size portable magnetic recorder of 
the class described wherein the effects of cyclical varia 
tions in medium speed due to momentary or transient 
mechanical disturbances in the instantaneous driving 
Speed, whether these result from electrical or mechanical 
Sources, are eliminated. - 
A still further object of this invention is to provide 

an improved pocket-size portable magnetic recording 
device of the class described wherein breakage of the 
wire medium is immediately indicated. 
A still further object of this invention is to provide 

in a pocket-size magnetic recording device of the class 
described, an improved indicator mechanism to denote 
the amount of recording medium used or unused. 
A still further object of this invention is to provide 

in a pocket-size magnetic recording device of the class 
described, an improved braking mechanism operable 
when the recorder is turned off either manually or auto natically. 
A still further object of this invention is to provide 

in a pocket-size magnetic recording device of the class 
described, a simplified and convenient control switch 
calS. - 

A still further object of this invention is to provide 
in a pocket-size magnetic recording device of the class 
described improved means whereby fouling of the wire 
medium guide is substantially eliminated. 

Further objects and advantages of this invention will 
become apparent in the following description taken in 
connection with the accompanying drawings and appended claims. 

In carrying out this invention in one form, there is 
provided a casing for a recorder measuring approximately 
134' x 44' x 7' and having a girth around its smaller 
dimension of approximately 1', this girth being suffi 
ciently small to enable the recorder to be carried on end 



2,713,618 
3 

in a normal overcoat pocket. One form of such a pocket 
size recorder, when fully assembled, weighed approxi 
nately 2% pounds including both a removable cartridge 
which carries a wire medium and supporting spools, and 
a complete power supply comprising two dry cells and 
two miniature 'B' batteries. 

Within the casing of the recorder referred to there are 
provided five compartments. The forward compartment, 
adjacent the front panel of the recorder upon which the 
various control switches are mounted, contains an ampli 
fier, appropriate electrical connections, a master control 
cam mechanism, an indicator card drive mechanism, and 
an auxiliary brake activating mechanism. An indicator 
card for showing the amount of used and unused wire 
medium is mounted above the first compartment and out 
side the top cover of the casing. A second compartment, 
rearwardly of the first and adjacent the base of the 
recorder, contains two 'B' batteries. A third compart 
ment, rearwardly of the second, contains a removable 
cartridge or magazine which holds a wire medium, record 
and rewind spools adjacently supported on a shaft So as 
to rotate independently of each other, and a level wind 
mechanism. A recording and reproducing head is 
mounted on a frame and carriage, generally rearwardly 
and above the “B” battery compartment, so as to recipro 
cate with the level wind mechanism during operation of 
the recorder. The third compartment also contains an 
equalized braking mechanism and various gears and fric 
tion roilers for driving the record and rewind spools and 
level wind mechanism. 
A fourth compartment, located at the rear of the record 

er, contains a motor assembly pivotally mounted upon 
an axis passing through its center of gravity. This com 
partment also contains a countershaft assembly includ 
ing rollers by means of which power developed by the 
motor is transmitted from the motor to the wire medium 
record and rewind spools in the cartridge. This counter 
shaft assembly likewise is pivotally mounted upon an axis 
passing through its center of gravity. A fifth compartment, adjacent the left wall of the casing 
substantially midway thereof, contains two dry cells and 
appropriate electrical terminals and connections. A master control rod, reciprocatively operable by means 
of a cam mechanism in the first compartment and a master 
control switch mounted outside the front panel of the 
recorder, extends lengthwise of the recorder along and 
inside of the right side casing thereof and is guided there 
along by rollers mounted on the casing and operable with 
in slots in the master control rod. Reciprocation of the 
master control rod brings the motor driven counter-shaft 
rollers into engagement with the record or rewind spool 
drive rollers, operates an electrical control Switch for 
the motor, and actuates the braking mechanism. For a more complete understanding of the invention, 
reference should be made to the accompanying drawings 
wherein: Figure 1 is a top perspective view of a recorder em. 
bodying the invention; Fig. 2 is a bottom perspective view of the recorder 
shown in Fig. 1; Fig. 3 is a full-size plan view of the recorder with the 
top half of the casing removed; Fig. 4 is a sectional elevational view taken substantially 
along line 4-4 in Fig. 3; Fig. 5 is a schematic exploded view in perspective illus 
trating diagrammatically the relative positions of certain 
components of the recorder; Fig. 6 is a plan view on an enlarged scale of the re 
movable cartridge with its top cover removed to reveal 
certain of its components; Fig. 7 is a sectional elevational view taken substantially 
along line 7-7 in Fig. 6; Fig. 8 is a sectional view of the cartridge reduced to 
full scale taken substantially along line 8-8 in Fig. 6; 
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4. 
Fig. 9 is a fragmentary view partially broken away and 

partially in section of Fig. 6; 
Fig. 10 is an elevational view partially in section of 

the structure shown in Fig. 9; Fig. 1 is a top view on an enlarged scale partially 
schematic and partially in phantom lines of certain com 
ponents of the recorder illustrating the functions thereof; 

Fig. 12 is a rear elevational view of certain components 
of the magnetic head taken substantially in the direction 
of arrows 12-2 in Fig. 11; Fig. 13 is a view taken substantially along line 13-13 
in Fig. 11; Fig. 14 is a sectional elevational view taken substantially 
along line 4-i4 of Fig. 3; Fig. 15 is a view taken substantially in the direction 
of arrows 5-15 of Fig. 3; Fig. 16 is a view of the developed surface of the cam 
shown in Fig. 15; Fig. 17 is a sectional view partially in phantom lines 
taken Substantially along line 17-7 in Fig. 3; 

Fig. 8 is a diagrammatic view showing the arrange 
ment of certain gears, rollers, and spools of the recorder; 

Fig. 19 is a sectional view taken substantially along line 
19-9 of Fig. 4; Fig. 20 is a plan view of the automatic shut-off and 
associated mechanism; Fig. 2 is an elevational view partially in section of the 
structure shown in Fig. 20 and of the indicating mecha 
nism; Fig. 22 is a fragmentary view of the structure shown in 
Fig. 20 but in a different operative position; 

Fig. 23 is an elevational view partially in phantom and 
partially in section of certain components of the recorder 
taken in the direction of the arrows 23-23 in Fig. 4; 

Fig. 24 is a sectional view taken along line 24-24 
in Fig. 23; Fig. 25 is an elevational view of certain of the gear com 
ponents partially in section of Fig. 2i; 

Fig. 26 is a fragmentary plan view of certain com 
ponents of the braking mechanism and motor switch par 
tially in section of Fig. 14; Fig. 27 is a sectional view of certain components of 
the braking mechanism taken substantially along line 
27-27 in Fig. 3; Fig. 28 is a plan view of certain components of the 
structure shown in Fig. 11; Fig. 29 is a plan view of another component of the 
structure shown in Fig. 11; Fig. 30 is a sectional view taken substantially along 
line 30-30 in Fig. 4; Fig. 31 is a partial pian view of certain components 
of the recorder taken in the direction of arrows 31-31 in 
Fig. 14; and Fig. 32 is a sectional view taken substantially in the 
direction of arrows 32-32 of Fig. 7. Referring to the drawings, more particularly to Figs. 
through 4, there is shown a recorder embodying the in 
vention comprising a metallic casing 3i), having an upper 
portion 3i and a lower portion 32 joined together by 
means of screws (not shown) which clamp upon upper 
portion 3 and are engageable with threaded bosses 33 
on lower portion 32. Lower portion 32 is provided with 
rubber pads 48 to serve as insulators and vibration ab 
sorbers when the recorder is resting upon a foreign sur 
face. Front panel 4 of the casing is designed to have 
mounted thereon volume control switch 42, master con 
trol switch 43, erase control switch 44, and microphone 
and earphone plug-in connections 45. 
The interior of the recorder comprises generally five 

compartments previously referred to: an amplifier ccm 
partment 34, a cartridge connpartment 29 adapted to 
receive a removable cartridge or magazine 35, a notor 
compartment 36, a "B" battery compartment 37, and an 
"A" battery compartment 38. When the pocket-size re 
corder is completely assembled, access to battery compart 
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ments 37 and 38 is attained by opening a hinged cover 
39 in lower portion 32 of the casing, as shown in Fig. 2. 
Access to the cartridge or magazine 35 is attained by 
opening hinged cover 40 in upper portion 31 of the 
casing, as shown in Fig. 1. Upon the upper portion 3, 
there is also mounted an indicator card 46 (Figs. 1 and 
19) whereby, as will be described hereinafter, it is pos 
sible for the operator of the recorder to tell how much 
wire medium has been used and how much is still avail able. 

in motor compartment 36, there is provided a not of 
assembly 0) comprising a permanent magnet type ino 
tor 49, a centrifugal type governor 30, a Bakelite motor 
roller 64 and friction clutch mounted upon motor shaft 
65, a motor brush spring and mounting 9, and a motor 
bracket 84 rigidly secured to motor 49 and having a pair 
of upwardly extending resilient fingers 82, as shown best 
in in Figs. 3, 5, and 14. Motor shaft 65 extends trans 
versely of motor compartment 36 and is disposed Stib 
stantially at mid-height and slightly rearwardly of the 
longitudinal center thereof as seen best in Fig. 4. Mioter 
assembly 180 is pivotally mounted and supported upon a 
yoke-shaped frame 59, as shown in Figs. 3 and 4, and 
schematically in Fig. 5. A normally vertical line 92, ifig. 
5, defined by indented points of support 5 diametrically 
opposed on motor 49 passes through the predetermined 
center of gravity 93 (with respect to all axes) of motor 
assembly 100. Diametrically opposed holes 57 provided 
in rear fingers 94 of yoke frame 58 are adapted to re 
ceive conical studs 6 for pivotally supporting Inotor as 
sembly 00 at points 51, as shown in Figs. 4 and 5. 
Set screws 95 (Fig. 3) engageable with rear fingers 94. 
and yoke frame 50 serve to secure conical studs 61 
within holes 5. 

In inctor compartment 36, there is further provided a 
countershaft assembly 96 (Fig. 5) comprising a counter 
shaft frame 54, a countershaft 55, rubber roller 53 and 
steel roller 58, both secured to countershaft 55 so as 
to rotate there with, and a bracket 85 rigidly secured to 
countershaft frame 54 and having an upwardly extending . 
resilient finger 83. Countershaft 55 is mounted on frane 
54 by means of ball and frictionless pivot bearings (not 
shown) of the so-called micro variety. As shown in Fig. 
3 and schematically in Fig. 5, countershaft assembly 96 is 
mounted upon and supported by yoke frame 58 in a 
manner similar to the mounting of mctor assembly 60. 
Points of support 56 diametrically opposed on the coui 
tershaft frame define a normally vertical line (not shown) 
which passes through the predetermined center of gravity 
(not shown) with respect to all axes of the countershaft assembly. 
5) provided in forward fingers 98 on yoke frame 52 are 
adapted to receive conical studs similar to Siids 5 (Fig. 
3) for mounting motor 49. Set screws 97 engageable 
with forward fingers 98 and yoke frame 50 serve to 
secure these conical studs within holes 6. 
As thus assembled, yoke frame 5 is disposed in inct"r 

compartment 36, as shown in Figs. 3 and 4, pairs of stuids 
52 on upper flange 0 and lower flange 362 of the yoke 
frame being adapted to be received in bosses 53 pro 
vided on respective portion 31 and 32 of the casing. 
The studs are surrounded by vibration-damping washers 
234 which may be made of rubber. 
Motor assembly 69 and countershaft assembly 96 are 

disposed upon yoke frame 50 whereby drive roller 64 
is closely disposed adjacent countershaft roller 59. When 
the recorder is not operating, only very slight grazing 
contact, if any, exists between the peripheries of rollers 
59 and 64 and the radial forces exerted therebetween are 
Substantially zero, this contact being insufficient to pro 
duce depressions of the roller peripheries which would 
cause flats on the roilers and the so-called "wows' re 
sulting therefrom. Only slight relative move:nent of these 
rollers from their non-operating positions is needed to 
produce the contact required for driving engageine; it dilr 
ing operation of the recorder. 

Diametrically opposed holes 60 (Figs. 3 and 

0 

30 

5 5 

60 

6 
Motor roller 64 is maintained in engagement or non 

engagement with countershaft roller 59 by means of the 
laterally extending brackets 84 and 85 and the resilient 
fingers 82 and 83 respectively, cooperating with suitably 
disposed lugs 80 and 81 on the rear portion 75a of a 
master control rod 75. Thus, reciprocation of the master 
control rod, as will be described hereinafter, causes motor 
assembly 100 and countershaft assembly 96 to pivot 
about their points of support 51 and 56 respectively. Due 
to the resiliency of fingers 82 and 83, movement of the 
master control rod only a small distance in either direc 
tion from a non-operating position causes a substantially 
smaller relative movement, in the order of one one-hun 
dredth of an inch, of rollers 59 and 64, whereby these 
rollers are urged into the contact required for driving. 
Stop pin 168, secured to and extending inwardly from 

the right side 76 of casing portion 32 (Figs. 14 and 17), 
serves to determine and check the counterclockwise rota 
tion of motor assembly 100 by limiting the rearward 
movement of fingers 82, thus assuring proper driving con 
tact between rollers 59 and 64 when recording or listen 
ing as will hereinafter be described. 
By thus connecting pivotally mounted motor assembly 
0 and countershaft assembly 96 to master control rod 

75, motor shaft 65 and countershaft 56 are kept substan 
tially parallel regardless of the absolute positions given to 
both by reciprocation of the master control rod. Such a 
constantly parallel relationship, and the resiliency of 
fingers 82 and 83, tend to maintain substantially constant 
frictional forces between motor roller 64 and crankshaft 
roller 59 when operating, as well as substantially fric 
tionless contact between these rollers when non-operating, 
and thereby prevents the development of undesirable 
"flats' on these rollers which is a source of "wows.' 
Changes in the frictional forces acting between motor 
roller 64 and countershaft roller 59 are further mini 
mized as hereinbefore described, by mounting the motor 
assembly 100 and the countershaft assembly 96 on axes 
passing through their respective centers of gravity. By 
virtue of such mountings, the motor assembly and coun 
tershaft assembly will not tend to shift relative to each 
other when the recorder is placed in different positions. 
The cartridge compartment 29 is immediately for 

wardly of the motor compartment and receives the remov 
able cartridge 35 comprising a spool assembly i38 for 
supporting wire medium 99, a level wind and mechanical 
filtering mechanism 05, and a braking mechanism 4.67. 

Referring to Figs. 6 and 7, spool assembly 08 com 
prises a rewind spool 62 and a record spool 63 (made of 
aluminum, for example) mounted upon female portion 
18 and male portion ill, respectively, of discontinuous 

shaft 89. The spools are rotatable independently of 
each other. Record spool 63 comprises a reel 231, a 
hub 26, and a bushing 22, bearing with shaft portion 
it. A being had by the hub and the bushing. A spacer 12 
is arranged between the hub and the bushing for holding 
spool 63 to the shaft. Spool 62 includes similar parts. 
A tapered rubber roller 67 is mounted upon hub 126 for 
drive purposes, a similar purpose being served for reel 
62 by an extension 66 of hub 125. Drive gear i3, 
which provides the driving power to operate level wind 
lechanism 85, is secured to hub 125 so as to rotate therewith. 
The manner of assembling spool assembly 188 and the 

remaining structure thereof may best be visualized by 
reference to Fig. 7. The female portion 110 and male 
portion 15 of shaft (69 are held in axial alignment by 
means of threadably engaged sleeves 114 and 15 designed 
to provide an annular space 16 surrounding the inner 
end of male portion 1. Spring 17 compressed be 
tween shoulder 18 on sleeve 14 and shoulder 19 on 
shaft 11E operates to keep the two shaft portions apart. 
As thus connected shafts 110 and 111 can telescope to 
facilitate the mounting of spool assembly 08 between 
side walls 118 and 119 of cartridge 35, as shown in Fig. 6, 
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spring 117 serving to hold the shaft portions apart and 
consequently hold the spool assembly in the cartridge. 

Following the alignment of shaft portions 110 and iii, 
bushings 121 and 122 are placed on the inner ends there 
of, followed by spacers 123 and 124, of molded plastic, 
for example, and Bakelite hubs 25 and 126. 

Spacers 123 and 124 are secured to the shaft portions 
110 and if, respectively, by tightening set screws i27. 
Access to set screws 127 is attained by removing plugs 28 
provided in hubs 125 and 26. After plugs 28 are 
replaced, springs 130, and locking pins 131, are inserted 
in radial holes 132 provided in bushings i2i and 23. 
Reels 232 and reel 231 are urged axially onto hubs 125 
and 126, respectively. The reels are held in place by the 
tips 236 of pins 131 partially contained in apertures 34 
in hubs 25 and 126, and engageable with annular 
grooves 133 in the reels, which grooves are alignable with 
apertures 134. By reason of the annular grooves 133 
the reels may be pushed onto the hubs without regard to 
orientation and rotated until the pins are received in : 
appropriately placed holes in the spools. Lubrication of 
the various bearing surfaces may be maintained by appli 
cation of a few drops of oil when required. 
As shown in Figs. 7 and 32, a felt strip 295 and a leaf 

spring 296 embracing the felt strip radially inwardly 
thereof are coiled around a reduced portion of spacer 23 
and have one end secured thereto by a screw 297, the 
other ends being unsecured. The direction of coiling of 
the felt is such that when rewind spool 62 and hub 125 
are rotating in a direction for recording and listening (see 
arrow, Fig. 32) the tendency of the felt to unwrap from 
the coiled position is aided and abetted by friction against 
the cooperating inner surface 298 of hub 125, and such 
that upon rotation of spool 62 and hub 125 in a direction 
required for rewinding (opposite to the arrow, Fig. 32), 
the felt strip tends to wrap or coil further around spacer 
123 so as to decrease the friction against hub 25, for 
purposes to be described hereinafter. 
As thus assembled, spool assembly 08 is mounted in 

cartridge 35 transversely thereof adjacent the rear wall : 
237 of the cartridge, shaft 109 being supported between 
said walls 118 and 19 of the cartridge, as shown in Figs. 
3 and 6. When the cartridge is inserted in cartridge com 
partment 29, the peripheries of spool rollers 66 and 67 
are disposed adjacent countershaft rollers 59 and 58 re 
spectively. Wall 237 is provided with apertures (not 
shown) aligned with the countershaft rollers through 
which these rollers may pass in order to engage the spool 
rollers. These apertures extend upwards from the bot 
tom 240 of the cartridge and have continuations (not : 
shown) extending forwardly of wall 237 in the bottom 
240 of the cartridge to enable insertion of the cartridge 
which would otherwise be obstructed by the countershaft 
rollers. When the cartridge is inserted, it is maintained 
in proper alignment by means of a recess 288 (Fig. 4) 
provided in the bottom of the cartridge comparment. A 
spring 24 secured in the recess serves to partially eject 
the cartridge when cover 40 is opened. 
When the recorder is not operating, only very slight 

grazing contact, if any, exists between the peripheries of 
rollers 59 and 58, and 66 and 67 respectively, and the 
radial forces exerted therebetween are substantially zero, 
this contact being insufficient to produce depressions of 
the roller peripheries which would cause flats on the 
rollers and the so-called "wows' resulting therefrom. 
When master control rod 7S is actuated forwardly, as will 
be hereinafter described, motor assembly 08 and counter 
shaft assembly 96 are caused to rotate clockwise whereby 
countershaft roller 59 is urged into driving engagement 
with spool rollier 66 thereby driving rewind spool 62. 
When the master control rod 75 is actuated rearwardly, 
the motor assembly and countershaft assembly are ro 
tated counterclockwise whereby countershaft roller 58 
is urged into driving engagement with spool roller 67 
to drive record spool 63. Countershaft roller 59 or 58 . 
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8 
need only be moved forwardly a very small distance, in 
the order of Aoo of an inch, in order to accomplish the 
desired contact required for driving spool roller 66 or 
67, respectively. 

In order to stop the rotation of spools 62 and 63 when 
discontinuing operation, and in order to lock the spools 
when it is desired to remove the cartridge from the re 
corder, a brake mechanism 107 is provided in the car 
tridge so as to be removable therewith. A brake shaft 
68, rotatably secured between longitudinal cartridge walls 
159 and 238 (Figs. 26 and 27) extends transversely of 
the cartridge, forwardly of the spools, and adjacent to 
the bottom 240 of the cartridge as shown in Figs. 5 
and 30. Shaft 68 carries a pair of arms 255 keyed to 

; the shaft so as to be axially fixed but free to rotate 
thereupon. Brake shoes 69 aligned with the rims of 
spools 62 and 63, are pivotally secured to the radially 
outward portions of arms 255 by means of an equalizer 
bar 70 extending between arms 255 and rotatably engag 
ing aligned apertures (not shown) in shoes 69 and arms 
255. The rod 70 is positioned offset upwardly from a 
plane defined by spool shaft 109 and brake shaft 68, as 
shown in Fig. 8. Thus, rotation of the spools in a clock 
wise direction tends to cause the brake shoes to jam 
against the rims, i. e., the brakes are rendered self-ener 
gizing. Springs 253 are secured to and extend between 
rod 70 and shaft 68, as shown in Fig. 5. 
A third arm 252 is secured to shaft 68 substantially 

midway of arms 255 by means of a screw 259 extending 
therethrough and rearwardly thereof as shown in Fig. 8. 
Arm 252 is provided with an arcuate slot 278 (Fig. 5), 
through which screw 259 also passes, whereby arm 252 
may be adjusted circumferentially on shaft 68. The rear 
end of screw 259 rests upon an adjusting screw 251, as 
shown in Fig. 8. Arm 252 is further provided with a 
slot 246 (Fig. 5) extending transversely through the 
radially outward portion thereof and adapted to receive 
and loosely support therein equalizer bar 70, slot 246 
being sufficiently large to permit substantial freedom of 
movement of bar 70 therein. By reason of slot 246 being 
oversize, springs 253 will urge arms 255 and their co 
operating shoes 69 against the rims of both spools 62 and 
63 so that the spools will be braked simultaneously to 
prevent snarling of the wire medium running therebe 
tween. Spring 249 encompassing the shaft 68 adjacent 
arm 252 is secured between the radially outward por 
tion of arm 252 and the bottom of the cartridge, as 
shown in Fig. 30. The right end of brake shaft 63 is provided with a 
normally vertical tongue 257 adapted to be snugly re 
ceived in a normally vertical slot 258 provided in the 
lower portion 250 of pivot arm 72, as shown in Fig. 5. 
Pivot arm 72 has mounted thereupon a roiler 73 which 
acts as a cam follower and is received by a V-shaped cam 
slot 74 provided in the rear portion 75a of the master 
control rod. As shown in Figs. 26 and 27, arm 72 is 
pivotally secured to the lower casing 32 and is actuated 
by reciprocation of the master control rod as will be 
hereinafter described. 
As shown in Fig. 14, compression spring 200 biases 

arm 72 so that roller 73 will follow the contour of slot 
74. When the rear portion 75a of the master control 
rod is in the position shown in Fig. 14, roller 73 engages 
the central portion 279 of slot 74 which serves as a 
detent to locate the master control rod in an OFF posi 
tion. When the recorder is set to Rewind, as will be 
hereinafter described, roller 73 embraces the rear portion 
280 of slot 74, as shown in Fig. 21. When the recorder 
is set to Record or Listen, roller 73 embraces the for 
ward portion 2S1 of slot 74. When the recorder is 
turned OFF from either Rewind, Record, or Listen, as 
will be hereinafter described, roller 73 moves to central 
portion 279 and arm 72, causing brake shaft 68 to pivot 
counterclockwise (viewed as in Fig. 4), whereby the 
brake shoes engage and stop the wire medium supporting 
spools. 
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Since the brake mechanism (7 (Fig. 5) is removable 

from the recorder along with the cartridge, slot 238 in 
arm 72 and tongue 257 on the brake shaft must be en 
gaged and aligned substantially vertically when the brakes 
are on to permit vertical withdrawal of the tongue from 
and reinsertion thereof into the slot when the cartridge 
is removed and replaced respectively. Spring 206 and 
slot 74, as shown in Fig. 4, act upon pivot arm 72 to 
insure that slot 253 will be substantially vertical when 
the recorder is turned off and the brakes applied. To 
insure that tongue 257 will be vertical and thereby en 
gageable with slot 258 when the cartridge is replaced after 
removal from the recorder, the shaft 68 is held in the 
proper position by the cngagement of the rearward end 
of screw 259 with the upper end of the vertical adjusting 
screw 25, the spring 243 serving to hold these members against each other. 

Cartridge 35 further comprises level wirid mechanisrin 
105 mounted forwardly of spool assembly i88 and be 
tween side walls 118 and i9, as shown in Figs. 3, 4, 6, 
and 8. The level wind mechanisrin serves both to dis 
tribute the wire medium uniforniy over the reels and 
to guide the wire in its path along the magnetic recording 
and reproducing head 35. The level wind mechanism 
comprises a frame 36 mounted upon a shaft 37 and 
adapted to reciprocate therealong by means of double 
reverse helical gear 138 provided on shaft E37, as showin 
in Figs. 9 and 30. Helical gear 33 comprises a groove 
adapted to receive a pin 299 secured to a member 309 
supported inside frame 36 (Fig. 30). Shaft 137 is 
mounted between side walls 118 and ii. 9 of cartridge 
35 and is driven in either direction by a gear train 272 
(Figs. 3 and 18) comprising drive gear 1 i3, Secured to 
spool shaft 109, stepped gears 139 and 46 suitably Sup 
ported on the cartridge walls, and level wind gear 14, 
secured to level wind shaft 137. The gear ratio is such 
that level wind mechanism 05 will reciprocate trans 
versely of cartridge 35 so as to adequately accommodate 
the winding and unwinding of medium 99 on spools 62 
and 63. 
By reason of the reciprocation of level wind frame 136, 

the wire medium is wound upon or unwound from the 
spools in a regular manner. Inasmuch as the level wind 
mechanism is directly geared to the spools so that the 
position of the level wind mechanism is always in line 
with the direction of the wire moving from the spools, 
any sidewise or radial pulling of the medium as it is de 
posited upon or drawn from the spools is thereby elimi 
nated. To insure against any transverse oscillations of 
the level wind frame during its transverse movement 
across the cartridge which might be caused by play in 
the engagement either of frame 136 with member 300 
or of pin 299 with gear i38, especially when the direc 
tion of travel is reversed, spring 247 is provided, as 
shown in Figs. 8 and 30, both to bias frame 36 against 
member 300 and to bias pin 299 against gear 138. Spring 
247 is secured between frame 136 and cartridge wall 119, 
and engages therebetween pulley 248 mounted near the 
right side of the forward cartridge wall 242, as shown 
in Fig. 30. Spring 247 is sufficiently long to provide 
adequate tension for all positions of the level wind frame along its path of travel. 
As shown in Figs. 9 and 10, frame 36 of the level 

wind mechanism has mounted thereupon a pair of pulleys 
i48 and i49 rotatably secured to guard member 150 be 
tween an upper portion 15 and a lower portion 152 
thereof. Pulleys 48 and 49 are mounted by means of 
friction reducing roller bearings 53 upon a pair of pins 
554, the lower ends of which are threaded to engage 
lower portion 152 so as to secure guard portions 15 : 
and 52 and pulleys i48 and 49 in proper alignment. 
As thus assembled, guard member 50 is pivotally mount 
ed upon level wind frame 136 by means of a pin 156 
extending vertically therethrough and threadably engag 
ing hole 157 provided in frame 136. Washer 158 pre 
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vents lower portion 152 of guard member 150 from bind 
ing on frame 136. Pulleys 48 and 149 have conical 
circumferential grooves 159 for embracing and guiding 
wire medium 99. To prevent medium 99 from becom 
ing snarled in the clearances between the pulleys and 
the guard member, or in other crevices proximate to the 
pulleys, the inwardly facing peripheries of upper and 
lower guard member portions 15 and 152, respectively, 
are beveled to converge inwardly, thereby forming dis 
continuous extensions 161 of pulley grooves 159. The 
pulleys thus lie in recesses (Fig. 10) within the por 
tions 5 and 52. Since medium 99 traverses across 
the guard portions 151 and 152 along a line defined by 
points a and b, Fig. 9, it is impossible for medium 99 
to become snarled or caught in the axial slots 160, Fig. 
10, between pulleys 48 and 149 and the extensions 161. 
A magnetic head 35 is mounted forwardly of and 

normally contiguous with level wind frame 36, and 
without the cartridge so as not to be removable there 
with from the recorder. The magnetic head is slidably 
carried on rods 143 and 144 supported between pairs of 
bosses i45 and 146, respectively, provided on the “B” 
battery compartment casing 26), as shown in Figs. 3 
and 4. By reason of an extension 162 (Fig. 3) on the 

3 rear end of head i35 which snugly engages a slot 163 
provided in the forward end of level wind frame 136, 
magnetic head 135 is caused to reciprocate transversely 
of the cartridge as a unit with level wind mechanism 150. 

Magnetic head 135 comprises a casing 164 (outlined 
in a dash-dot line in Fig. 11), a magnetic core 165, a 
pair of coils 66, and a recording gap 167. To permit 
pre-winding of the coils prior to assembling the head, 
the core 165 comprises a pair of central members 165a 
(Figs. 12 and 28) disposed, as shown in Fig. 11, to pro 
vide a gap 167 between the rear portions 273 thereof. 
Grooves 263 are provided in members 65a adjacent to 
the gap to receive wire medium 99. The coils after being 
Wound, are placed on the forward portions 274 of mem 
bers 165a and are urged against the shoulders 265. A 
pair of U-shaped outer core members 165b are then in 
Serted axially through the coils, one above and one below 
the central members, as shown in Figs. 11 and 12, where 
by the coils are securely held on the core by wedging of 
members 165b between the coils and central members. 
As thus assembled the core and coils are mounted (not 
shown) and enclosed within casing 164, the upper por 
tion 164a of the casing being provided with a rearwardly 
extending nose 264 disposed immediately above the gap 
(Figs. 11 and 13) whereby the medium is directed into 
groove 263 upon insertion of the cartridge. 

Fig. 11 illustrates schematically the positioning of the 
magnetic head with respect to level wind mechanism 
65 to insure that wire medium 99 will contact the co 

operating surface of the magnetic head along a substan 
tial length thereof. Medium 99, when it passes around 
level wind pulleys i48 and 49, tends to bow outwardly 
(forwardly) from the pulleys, as shown by the dash-dot 
line 99a. The magnetic head is mounted relative to the 
level wind mechanism so that in this area medium 99 is 
caused to bow inwardly, as shown by solid line 99b. 
This causes medium 99 to engage the cooperating grooves 
263 of head 135 over a substantial length thereof on each 
side of the recording gap, i. e., from points c to d, Fig. 11. 
Changes in wire speed which are essentially oscilla 

tory in character, and of a relatively high frequency, 
Such as may be caused by transients in the System due 
to one spool tending to speed up a little faster than the 
other, introduce distortions known as “wows.” The piv. otal mounting of pulley guard 150 on level wind frame 
136, and the relative position of head 35 with respect 
thereto, serve to eliminate this source of distortion by 
mechanical filtering. For example, if during recording 
or listening, record spool 63 should speed up slightly, 
the added instantaneous tension on medium 99 running 
between spool 63 and level wind pulley 148 will pull 



pulley 148 rearwardly and cause pulley guard 156 to 
rotate clockwise about pin 456. As this rotation takes 
place, the portion of medium 99 running between pulley 
148 and magnetic head 135 will be pulled rearwardly to 
position 99c, so that the medium breaks contact with 
groove 263 at c', for example, instead of c. This move 
ment of the medium does not move it away from the 
gap due to the contact of the medium with the head 
over a substantial distance on each side of the gap. Ac 
cordingly, during either recording or reproducing, oscil 
latory changes in wire speed caused by transients in the 
system will not pull the medium away from the gap to 
cause distortion known as "wows." To prevent exces 
sive rotation in either direction of pulley guard 150 which 
might otherwise be caused by instantaneous changes in 
wire speed of abnormal magnitude or by abnormal accel 
eration, a dampening leaf spring 275, secured to the level 
wind frame, is disposed against guard 50, as shown in 
Fig. 9. 
As shown in Figs. 3, 5, and 14, a motor control switch 2 

88 is disposed between the cartridge compartment 29 and 
lower casing 32. Switch 83 comprises a resilient lower 
bar 86 and a resilient upper bar 89 having a pair of 
contact points 301. Upper bar 89 is provided with a 
raised portion 282 which is received in a slot 283 pro 
vided in rear segment 75a of the master control rod. 
Figs. 5 and 14 show the relative positions of raised por 
tion 282 and slot 283 when the recorder is not operating 
and the master control rod is in an Off position, points 
301 being out of contact with each other in this position 
So that no power is Supplied to the motor. When the 
master control rod is moved either forwardly or rear 
Wardly to an operating position, slot 283 cams bar 89 
downwardly until points 30 make contact to supply 
power to the motor. Suitable electrical conductors (not 
shown) which may include "printed circuit' portions are 
provided. 

In order that the operator will know at all times the 
amount of used and unused wire medium and in order 
that breakage of the medium may be detected, an in 
dicator mechanism i69 is provided in upper casing 31 
of the recorder near the front panel 41 thereof, as shown 
in Figs. 1, 19, and 21. Upper casing 31 is recessed to 
receive a circular disc 245 which is secured to hub 74 
by screw 173. An annular ring 270 having an annular : 
tapered recess i70 therein is supported on disc 245 and 
Secured thereto by screws 243. An outer disc 47 is 
Secured and held apart from disc 245 by means of springs 
244 and the engagement of a shoulder forming the inner 
periphery of ring 270 with a shoulder forming the outer 50 
periphery of disc 47, as shown in Figs. 19 and 2i. An 
annular indicator or cue card 46 having time markings 
thereon (Fig. 1) is bent over disc 47 so as to bow or bend 
into recess 79 wherein it is retained by reason of its 
elasticity. 
A guide marker 17 is secured to upper casing 31 and 

extends inwardly over the indicator card to serve as a 
zero point for time measurements. The upper casing 
is provided with a recess 72 which exposes the serrated 
periphery 75 of disc 270 to facilitate manual adjustment 
of the indicator card. A retaining leaf spring 76, hav 
ing a centrally located hole 177 for receiving the re 
duced lower end 278 of hub 74, serves to secure hub 
174 in a normally fixed position vertically, the ends of 
spring 176 being secured by means of screws 179 to 
bosses 180 provided on upper casing 31, as shown in 
Fig. 19. 

Beneath upper casing 3, an indicator card drive gear 
i8 is mounted upon hub 74 so as to rotate therewith 
by reason of friction disc 132 interposed between drive 
gear 81 and circular fiange 183 integral with hub 174 
near the lower end thereof, as shown in Figs. 19 and 21. 
Actual contact of friction disc 82 with fiange 183 is 
had along the upper surface of annular ring 84 in 
tegral with flange 83. Drive gear 81 friction disc 182. 
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and flange 183 (of hub 74) are normally held in fric 
tional engagement by leaf spring 76. 

Indicator card drive gear 18; is driven by worm gear 
185 mounted horizontally and transversely of the re 
corder and rotatably secured between members 186 and 
273, as shown in Figs. 3, 20, and 21. Member 186 
also supports gear train 187 comprising gears 88, 190, 
and 193 (Figs. 18 and 20), by means of which worm 
gear 135 is driven by level wind drive gear 141 in the 
cartridge. The gear ratio between level wind drive gear 
i4 and indicator card drive gear 185 is such that one 
complete revolution of the indicator card represents a 
usable run (which may be approximately one hour) of 
medium 99 past recording head 35. Since the indicator 
card is thus driven by level wind drive gear 41 which 
in turn is driven by gear 3 rotatably with the rewind 
spool, any break in the medium running from the re 
wind to the record spool during recording would cause 
the rewind spool, and consequently the indicator card, to 
stop, thereby indicating the breakage. 

Since level wind drive gear 14 is removable with the 
cartridge whereas gear train 187 comprising gear 188 
is not, gears 88, 190, and 193 being in constant engage 
ment, proper provision must be made to insure engage 
ment and disengagement of gears 14 and 88 upon 
insertion and removal, respectively, of the cartridge. 
While inserting the cartridge, the teeth of gear $42 may 
abut the teeth of gear 188 rather than mesh therewith 
(i. e. interfere in the vicinity of point x, Fig. 21). These 
gears are made to mesh by pivotaly mounting gear 88 
and spring biasing it to move pivotally towards gear 
14. Hence should the teeth of gears 14 and 188 abut 
during insertion of the cartridge, gear 188 may be pivoted 
counterclockwise (as viewed in Fig. 21) against its bias 
until proper meshing takes place. Thereafter the bias 
ing spring maintains the gears in driving engagement. 
While the cartridge is being removed, the biasing spring 
causes gear 138 to pivot clockwise to follow the move 
ment of gear 141 until disengagement of gear 41 from 
gear 188 can occur without creating substantial friction 
between the cooperating teeth of these gears. 
To accomplish the foregoing, gear i88 is mounted on 

a shaft 96 rotatably carried at the lower end of a pivot 
arm 94. Arm 194 is rotatably supported at its upper 
end on a hub shaft 189, as shown in Figs. 18, 20, 21, 
and 25. Shaft 89 is rotatably supported by a bracket 
member ES6 secured to upper casing 31 (Fig. 25). 
Spring 195 secured to member 186 biases arm 89 and 
consequently gear 188 counterclockwise (rearwardly) 
against gear 4 to maintain engagement therebetween 
when the cartridge is in place, or against stop pin 192 
(Fig. 21) when the cartridge is removed. 
Rewind and record spools, 62 and 63, respectively, may 

carry any desired length of wire medium 99, for example, 
a length sufficient to provide a usable recording run of 
approximately one hour. Of necessity, an excess length 
of wire medium must be provided on both spools 62 and 
63 to prevent the medium from running off or being 
broken from the spools upon completion of a full run 
of recording, rewinding, listening, or erasing. It is there 
fore desirable to maintain an excess portion of medium 
99 at each end of the usable portion thereof. It is fur 
ther desirable that the excess of medium be prevented 
from accumulating at one end and diminishing at the 
other end, for if such a process is continued in one direc 
tion for a long enough time, the medium will run off 
one of the spools. Hence, automatic shut-off mechanism 
is provided to stop both motor 49 and spools 62 and 63 
after a full run has elapsed, and means are provided for 
resetting the recorder thereafter for further operation 
without diminishing the excess of medium at either end 
of the usable portion thereof, and without disturbing 
the relationship between indicator card 46 and any point 
on medium 99. To accomplish the foregoing, master control rod 75 
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comprises a rear segment 75a and a forward Segment 75b 
normally connected during operation of the recorder by 
means of a pin 250 on trip spring 24 engaging an aper 
ture 276 in segment 75a, as shown in Figs. 3, 14, 19, 20, 
and 21. Master control rod segments 75a and 75 b are 
provided with a plurality of longitudinal guide slots 24 
and 214a adapted to receive rollers 255 and 2.5a raount 
ed upon the right side 76 of lower casing 32 whereby the 
master control rod may be reciprocated therealong. 
Cam follower 77 is rotatably secured to the forward end 
of segment 75b (Fig. 14), and is held against cam sur 
face 78 by means of a spring 213 extending between for 
ward segment 75b and lower casing 32, as shown in Figs. 
14 and 21. As will be hereinafter described, cam Sur 
face 78 is caused to revolve by turning master control 
switch 43 on front panel 45, thereby reciprocating master 
control rod 75 to the desired operative position. 
To provide for automatic shut-off of the recorder at 

the completion of a full run of wire medium 99, there is 
provided a shut-off arm 204 pivotally mounted upon 
screw 287 which engages a boss 277 (Fig. 19) provided 
on upper casing 3i. An inwardly extending finger 265 
at the forward end of shut-off arn 294 is normally biased 
against the periphery of hub flange 133 by means of a 
spring 233. A radial slot 206 (Fig. 22) provided in hub 
flange 133 is adapted to receive finger 205 upon the com 
pletion of an operating run. When finger 205 drops into 
slot 206, arm 204 pivots clockwise (as viewed in Fig. 20) 
and a downwardly extending pin 212 on arm 24 forces 
trip spring 21 inwardly and thereby withdraws pin 210 
from aperture 276 in the rear portion 75a of the master 
control rod. When the rear portion is thus released from 
pin 210 and spring 23 is no longer operative thereupon, 
compression spring 280 (Fig. 14) in cooperation with 
resiiient fingers 82 and 83 cause the rear portion of the 
master control rod to move forwardly if a Record or 
Listen run has been completed (or rearwardly if a Re 
wind run has been completed) thereby permitting roller 
73 to engage central portion 279 of slot 74 and causing 
the brakes to be applied as hereinbefore described. 

In order to reconnect the two portions of the master 
control for continued operation of the recorder follow 
ing automatic shut-off from Record or Listen as herein 
before described, the forward portion 75b of the master 
control rod is moved forwardly by turning master con 
trol switch 43 and can 78 until cam follower 77 engages 
the Off detents (Fig. 16) on cam 78 adjacent the Record 
or Listen detents respectively. In this manner pin 210 
on spring 211 is aligned with aperture 276 on the rear 
portion 75a. When so aligned, pin 218 is caused to 
engage aperture 276 by pressing the Reset button 2.08 
as will be hereinafter described. In a similar manner, 
the master control rod portions are reconnected follow 
ing automatic shut-off from Rewind by moving switch 
43 and cam 78 until follower 77 engages the Off detent 
intermediate the Rewind detent and either the Record 
or Listen detent depending upon which of the latter op 
erations is next to be undertaken. The same movements 
of the rear segment 75a of the master control rod break 
the motor switch contacts as hereinbefore described and 
the motor is caused to stop. 

Since it is necessary after automatic shut-off to dis 
engage finger 205 from slot 206 in the hub flange before 
the recorder can again be operated a reset button 263 is 
provided outside upper casing 31, Figs. 1 and 20. Reset 
button 208 is integral with a plunger 216 supported hori 
Zontally between casing 3 and bracket 36 and is secured 
to the rear end of shut-off arm 204 by screw 269. Fig. 
20 shows the position of reset button. 208 after it has 
been projected outwardly from its seat 217 by reason of 
finger 205 of shut-off arm 204 having fallen into slot 206. 
By depressing reset button 263 after automatic shut-off, 
arm 204 is pivoted counterclockwise, Fig. 20, and finger 
295 is withdrawn from slot 206. This permits pin 212 
to move outwardly whereupon the resilient trip spring 
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21 also moves outwardly to allow pin 20 thereon to 
again engage the aligned aperture 276 in the rear Segiment 
75a of the master control rod. 
To prevent finger 205 from again falling into slot 266 

after resetting without manually rotating indicator card 
46 relative to gear 181 which would destroy accurate 
indicating relationship between card 46 and any point 
on medium 99, a trip preventing arm 291 is pivotally 
mounted upon hub 74 between hub fiange is3 and re. 
taining Spring 76. Spring 263 (Fig. 22) secured be 
tween the central portion of disc 83 and the outer por 
tion of trip preventing arm 201, serves to hold arm2 
during normal operation adjacent slot 206 in hub flange 
183. An upwardly extending lip 202 on the trip pre 
venting arm covers slot 286 and prevents finger 205 from 
again dropping into the slot after resetting, spring 203 
acting to bring this about when the Reset button is de 
pressed. Upoti completion of a run of medium 99, lip 202 
Contacts finger 205 and as disc 183 continues to rotate, 
finger 205 deflects lip 202 away from slot 206 whereupon 
finger 285 drops into the slot as hereinbefore described. 
When the recorder is being shut off manually inter 

mediate of a complete recording run by means of master 
control switch 43, the brakes are applied to the spools 
as hereinbefore described and the braking mechanism is 
actuated Sufficiently fast to prevent running unused por 
tions of the recording medium. Since the Spools are ro 
tating relatively slowly during recording (in comparison 
to rewinding), their momentum is almost instantaneously 
dissipated as Soon as the brakes are applied. During 
rewinding, however, the spools are rotating several (per 
haps Seven) times as fast as during recording and con 
Sequently have considerably greater momentum which 
must be overcome rapidly by braking. Moreover re 
Winding is usually undertaken intermediate of a complete 
run in order ot return, after recording, for example, to 
a point along the medium where it is desired to com 
mence listening. In order that the Spools do not coast 
or slip past the desired point and in order to prevent the 
Spools from overwinding and "throwing wire' with re 
Sultant tangling, it is necessary that the braking mecha 
nism be actuated upon manual shut-off from Rewind 
more quickly than from Record. Since there is a time 
lag between the initial movement of master control Switch 
43 and the completion thereof when an Off detentis 
reached to apply the brakes, auxiliary brake activating 
means is provided to actuate the braking mechanism 
prior to completion of the movement of the master CO 
trol switch. 
To accomplish the foregoing, Spring 2.Éi is provided 

with an iriwardly extending arm 269 having an upwardly 
extending finger 284 including a reduced upper portion 
285, as shown in Figs. 21 and 31. A Spring member 266 
is secured at its rear end to the right side 236 of "B" bat. 
tery coil partment 37 and extends generally forwardly 
and outwardly from side 286 as shown in Figs. 3, 19, and 
31. The forward end of Spring member 266 has a down 
Ward projection 267, Figs. 19 and 31. An arril 263 hav 
ing an upwardly extending finger 287 (Figs. 19 and 31) is 
also secured to the right side of the “B” battery compart 
ment so as to receive spring member 266, finger 287 serv 
ing to limit the outward deflection of Spring member 266 
away from the "B" battery compartment. When the mas 
ter control switch is moved from Rewind to either Off 
Position both portions of the master control rod ae 
cammed rearwardly, and arm 269 cn spring member 21 
is moved rearwardly from its position during rewinding 
(shown in Solid lines in Fig. 31). When the lipper por 
tion 255 of finger 284 contacts the projection 267 on 
spring 266, arm 259 is cammed inwardly by the projec 
tioi until it passes it wardly and rearwardly thereof. As 
this inward movement of arm 269 takes place, spring 23 
is moved inwardly Sufficiently to disengage finger 250 
from aperture 276 in the rear portion of the master con 
trol rod. This disengagement, as hereinbefore described, 
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permits the brake mechanism to be actuated to stop the 
spools. The braking action takes effect by reason of the 
above described auxiliary brake actuating means faster 
than would be otherwise possible by rearwardly camming 
the rear portion of the master control rod solely by means 
of the switch 43. Hence the spools do not have a chance 
to Overrun. - As the rotation of switch 43 is completed to an Off 
position, finger 26 on spring 211 continues to move rear 
wardly until it again becomes aligned and received by aper 
ture 276 as hereinbefore described. Since arm 239 is 
positioned forwardly of projection 267 only during re 
winding, spring 265 is made sufficiently resilient in order 
that it may be deflected inwardly by finger 235 to allow 
arm 265 to pass outwardly thereby and forwardly there 
of when the arm is moved forwardly into its rewinding 
position from other positions (such as its Off position 
shown in Figs. 14 and 20, and shown dotted in Fig. 3), 
An amplifier 238, for augmenting the signal during 

recording and playback, is mounted in coimpartment 34 
immediately forwardly of “B” battery compartment 37 
and to the right of "A" battery compartment 38. The 
amplifier, comprising tubes 25, 220 and 22, and other 
components, is mounted upon a panel 222 and may in 
corporate a "printed circuit' (not shown) for providing 
necessary electrical connections. Panel 222 is mounted 
upon a supporting bracket 225 and is separated therefrom 
by rubber spacers 224, a pair of rubber bands 239 being 
used to secure frame 222 to bracket 225, as shown in Figs. 
23 and 24. The ends of the rubber bands are threaded 
as shown, first through holes 29 in panel 222, through 
aligned holes in rubber spacers 224 and bracket 225, and 
are then hooked over nibs 299 on bracket 225. By thus 
mounting the amplifier, it is insulated from and its opera 
tion is substantially unaffected by any normal vibrations 
attributable to the recorder or its surroundings. 

Arranged as part of the cam 78 is a pin 227 disposed 
to engage a block 226 which forms a part of the Switch 
springs of switch mechanism 223. Switch mechanism 228 
may comprise a series of leaf springs with contacts at 
their ends to which conductors (not shown) may be con 
nected for completing electrical circuits to the amplifier 
tubes. The recorder contains its own power supply in the form 
of “dry” batteries. As shown in Fig. 3, "A' battery con 
partment 38 contains two size "D' i-2 volt dry cells con 
nected in series to drive motor 43 and energize the am 
plifier tube filaments. “B” battery compartment 37, Figs. 
3 and 4, contains two "Minimax' 22/2 volt "B" batteries 
connected in series to supply 45 volts of plate voltage for 
the amplifier tubes. The “B” batteries are supported in a 
T-shaped cradle 293 (Fig. 4) having a handle or eye 294 
whereby the cradle and batteries may be readily removed 
from compartment 37. The “A” cells are 1546 inches in 
diameter and 2% inches orig, and the “B” batteries meas 
ure 8%2 by 1546 by 2%6 inches. Appropriate electrical 
conductors are provided throughout the recorder, as re 
quired. Referring to Fig. 1, it is seen that master control switch 
43 has five positions indicated (counterclockwise): Re 
cord, Off, Rewind, Off, and Listen. These positions repre 
sent correspondingly indicated positions on can Surface 
78, as shown in Fig. 15, and as developed in Fig. 16. An 
Off position is provided adjacent each operating position 
for operator convenience and logical operating sequence. 
When the operator is dictating or recording, he is usually 
only concerned with the two positions Record and Off. 
When transcribing from wire medium 99 to a typewritten 
form, for example, he is usually only concerned with the 
Listen and Off positions. Hence the arrangement of cann 
surface 78 is such that it is unnecessary to go through 
the Rewind position in order to switch between Record 
and Off, or between Listen and Off. Moreover, Rewind 
is logicaily situated centially since it is necessary to re 
wind medium 99 before switching to listen in order to 
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play back after recording. It is likewise necessary to re 
wind after erasing before recording further. Since there 
is never an occasion to switch directly from Record to 
Listen, or vice versa, a shoulder 292 (Figs. 15 and 16) is 
provided on the can between these positions to prevent 
Switching therebetween. The arrangement of positions of master control switch 
43 and cain surface 73 further provides for the proper 
Inechanical Switching of electrical circuits for each desired 
operation of the recorder. in Rewind position, for ex 
&ngle, as herein before described, the filaments of the am 
plifier tubes are not energized, thereby eliminating the 
"Donald Duck” sound of reversed speech. 
To prevent whipping of the recording medium during 

recording or listening when the spools are rotating rela 
tively slowly and to provide for uniform coiling of the 
medii in onto the record spool, so as to eliminate "wows,' 
Sufficient tension is maintained on the wire medium by 
reason of the drag caused by the frictional engagement 
cf felt strip 295 on rewind spool spacer 123 with the co 
operating surface of hub 25. As hereinbefore described 
by reason of the direction of coiling of the felt strip 295, 
this drag is effected uni-directionally on the rewind spool, 
that is, the drag is effected on the rewind spool only 
ihen it is rotating in the direction for recording or listen 
ing. During rewinding, when the spools are rotating in 
the opposite direction and approximately seven times as 
fast as during recording or listening, the speed of the wire 
medium is sufficient io prevent whipping and non-uniform 
coiling onto the rewind spool, and, consequently, a simi 
lar drag producing structure is neither required nor pro 
vided oil the record spool spacer 24. 
With the parts of the recorder arranged as described 

and in the Off position with suitable batteries, wire, and 
an indicator card in place, the operation of the device 
may be visualized in connection with the description of 
the operation of specific parts already given as follows, 
it being assumed that the device has no recording thereon. 

Proceeding to record, a microphone (not shown) is 
piugged into hole 45, the erase switch is placed at Off 
and the control switch 43 is turned from the Off posi 
tion shown ic Record position. Movement of the con 
trol switch to Record position, moves control rod 75 
rearwardly through caia 78 and also moves pin 227 to 
effect movement of appropriate ones of Switch mem 
bers 228 whereby the tubes of the amplifier are energized 
and connected to the recording head. The tubes of the 
amplifier may be of the incandescent filament type where 
by there is no deiay in waiting for the amplifier to warm 
up. Movement of control rod is rearwardly removes 
the brakes from the reels by causing arm 72 to be 
cammed downwardly, effects energization of the motor 
by camining contacts 365 together; and effects driving 
engagement between the motor and Record spool 63 
by causing engagement of motor roller 64 with counter 
shaft roller 59 and engagement of countershaft roller 
58 with roller 67. Accordingly, the wire medium moves, 
and speaking into the microphone causes recording of 
the speech thereon and the cue card 46 moves to indicate 
the amount of wire used. 
To stop recording, the switch 43 is turned counter 

clockwise to Off position, whereupon control bar 75 is 
moved forwardly. This permits arm 72 to pivot up 
wardly along surface 283, whereupon the brakes are 
set, permits contacts 30i to separate, whereupon the 
drive motor is de-energized and the various driving rollers 
are separated from each other. Also, the pin 227 moves 
clockwise so as to cause the Switch mechanism to re 
move energization from the amplifier and disconnect 
the recording head. From the preceding stop position continued counter 
clockwise movement of switch 43 to rewind position 
noves control rod 75 forwardly. This movement effects 
release of the brakes by camming arm 72 downwardly; 
effects energization of the motor to run in the same 
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direction as before by camming contacts 30i closed; and 
effects driving engagement of the motor and the rewind 
spool 62 by causing engagement of motor roller 64 with 
countershaft roller 59 and by engagement of the latter 
with roller 66. Pin 227 remains out of engagement with 
block 226 so that the amplifier remains unenergized. 
Movement of Switch 43 counterclockwise toward Off 

position from Rewind moves control bar 75 rearwardly. 
This effects disengagement of forward and rearward por 
tions of the control rod by effecting removal of finger 
210 from aperture 276. Spring 200 urges arrin 72 up 
wardly which cams rear portion 75a rearwardly very 
rapidly thereby effecting setting of the brakes and dis 
engagement of the driving rollers. Completion of the 
movement of switch 43 to Off position causes the for 
ward portion 75b to re-engage the rearward portion 75a. 
Movement of switch 43 from Off to Listen nuoves the 

complete control rod 75 rearwardly. This movement 
effects release of the brakes by arm 72; effects energiza 
tion of the motor; and effects driving engagement of 
the motor and record spool 63, each as aiready de 
scribed in connection with the recording function. This 
movement causes pin 227 to move clockwise for caus 
ing switch mechanism 228 to energize the amplifier 
and connect the head thereto. 

After listening, the switch is moved clockwise to Off 
position, whereupon the brakes are set, the motor is 
de-energized and disconnected from the Record spools 
and the amplifier is disengaged as already described. 

During rewinding, previously recorded material is 
erased by moving erase Switch to On position. 
The amplifier 2:8 is of the very high gain variety, 

which necessitates adequate shielding of the head and 
the motor to prevent recording of various types of noise 
or interference. Judicious placing of leads etc. must also be done. 

It is thus apparent from the foregoing description that 
there has been provided a pocket-size magnetic recorder 
sufficiently small as to be carried in an overcoat pocket. 
According to the invention, a pocket-size recorder has 
been provided in which the components cooperate to 
produce a structure which is not "position sensitive,” in 
which "wows' due to various causes have been elimi 
nated, in which the cartridge and the wire medium may 
be completely removed from the recorder without han 
dling of the wire and possible contamination thereof by 
the operator, in which improved braking action is ob 
tained, and in which improved operation is effected. 
These means and mechanisms, including a self-contained 
power Supply, are all uniquely and operatively arranged 
in the pocket-size recorder which has a girth of no more 
than eleven inches and which weights no more than 2/3 pounds. 
While one particular embodiment of this invention is 

above disclosed, it will be understood, of course, that 
the invention is not limited thereto, since many modifica 
tions may be made, and it is contemplated, therefore, by 
the appended claims, to cover any such modifications 
as fall within the true spirit and scope of this invention. I claim: 

1. In a pocket-size magnetic recording and reproduc 
ing device, means for moving an elongated medium 
to record and reproduce comprising a motor assembly 
and countershaft assembly each pivotally mounted be 
tween two points defining lines, respectively, which pass 
approximately through the centers of gravity of said 
motor assembly and said countershaft assembly so that 
said assemblies are nonsensitive to change in position. 

2. In a pocket-size magnetic recording and repro 
ducing device, means for moving an elongated medium 
to record and reproduce comprising a yoke-frame for 
Supporting a motor assembly and a countershaft assembly, 
said assemblies each being pivotally mounted upon said 
yoke-frame so that the two points of support of each 
of said assemblies define lines passing approximately 
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13 
through the respective centers of gravity of said assei:- 
blies So that said assemblies are nonsensitive to change in position. 

3. In a pocket-size magnetic recording and repro 
ducing device, means for guiding an elongated record 
ing medium along a path adjacent a magnetic head dis 
posed in a cartridge comprising a driving roller men 
ber, a first driven roller member adapted to be op 
eratively rotated by said driving roller neimber, a Sec 
ond driven roller member associated with said cartridge 
and adaptable when said cartridge is in place to engage 
said first driven roller member, and means for recip 
rocating said first driven roller member into and out 
of circumferential frictional driving engagement with 
said second driven roller member. 

4. In a pocket-size magnetic recording and repro 
dicing device, means for guiding an elongated record 
ing medium along a path adjacent a magnetic head dis 
posed in a cartridge comprising a driving roller Inem 
ber, a first driven roller member disposed adjacent 
said driving roller member, a second driven roller mem 
ber associated with said cartridge and disposed adja 
cent said first driven roller member when said cartridge 
is disposed in place, said first driven roller member 
being separated at its circumference from said driving 
roller member and said second driven roller member 
by substantially no more than one-hundredth of an inch, 
and means for reciprocating said first driven roller mem 
ber into and out of circumferential frictional driving 
engagement with said second driven member. 

5. In a pocket-size magnetic recording and repro 
ducing device, means for guiding an elongated record 
ing medium along a path adjacent a magnetic head dis 
posed in a cartridge comprising a driving roller mem 
ber, a first pair of driven roller members one of which 
is adapted to engage said driving roller member, a 
second pair of driven roller members on said cartridge 
and disposed adjacent said first pair when said cartridge 
is disposed in place so that one of said first pair of roller 
members is adaptable to engage one of said second pair 
of roller members, and means for reciprocating one 
roller member of said first pair into and out of cir 
cumferential frictional driving engagement with one 
roller member of said second pair. 

6. in a pocket-size magnetic recording and repro 
ducing device, means for guiding an elongated record 
ing medium along a path adjacent a magnetic head dis 
posed in a cartridge comprising a driving roller mem 
ber, a first pair of driven roller members mounted 
upon a common shaft, one roller member of said first 
pair being adapted to engage said driving roller mem 
ber, a second pair of driven roller members coaxially 
mounted on said cartridge and each disposed when said 
cartridge is disposed in place adjacent a respective roller 
member of said first pair, and means for pivoting said 
shaft whereby each roller member of said first pair is 
urged alternately into and out of circumferential fric 
tional driving engagement with the respective adjacent 
roller member of said second pair. 

7. In a pocket-size magnetic recording and repro 
ducing device, pivotal means for moving an elongated 
medium to record and reproduce comprising a driving 
assembly pivotally mounted between two points de 
fining a line which passes through the center of gravity 
of said driving assembly, and control means operative 
on said pivotal means so that it is nonsensitive to change 
in position, said control means comprising a control 
element operable through a resilient member for piv oting said pivotal means. 

8. In a pocket-size magnetic recording and repro 
ducing device, pivotal means for moving an elongated 
medium to record and reproduce comprising a driving 
assembly pivotally mounted between two points defin 
ing a line which passes through the center of gravity 
of said driving assembly, and control means including 
a manually operated cam and control element actuated 
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thereby engageable with said pivotal means through a 
resilient member for pivoting said pivotal means. 9. A pocket-size magnetic recording and reproduc 
ing device comprising a casing, cartridge means in 
cluding spools for supporting a recording medium re 
movable from said casing, means on said cartridge for 
guiding said medium from one spool to another, brake 
means on said cartridge means for stopping said spools, 
said brake means including a pair of individually piv 
oted brake shoes, a brake shaft, and an operating arm 
for said shaft, means internally of said casing and dis 
engageably related to said cartridge for causing opera 
tion of said brake means, said internal means includ 
ing a control rod having a cann surface engageable by 
said operating arm, spring means urging said operating 
arm into engagement with said cam surface, and con 
trol means operable externally of said casing to initiate 
operation of said internal means. 10. A pocket-size magnetic recording and reproduc 
ing device comprising a casing, cartridge means includ 
ing spools for supporting a recording medium removable 
from said casing, means on said cartridge for guiding 
said medium from one spool to another, brake means 
on said cartridge means for stopping said spools, means 
internally of said casing and disengageably related to 
said cartridge for causing operation of said brake means, 
said brake means being can actuated by said internal 
means, and control means operable externally of said 
casing to initiate operation of said internal means, said 
internal means comprising a control element engage 
able with said brake means and actuated by said con 
trol means, 11. A pocket-sized magnetic recording and reproduc 
ing device comprising, cartridge means including spools 
for supporting a recording medium, means on Said 
cartridge for guiding said medium from one spool to 
another, brake means on said cartridge means for stop 
ping said spools, means internally of said device for 
causing operation of said brake means, control means 
operable externally of said device to initiate operation 
of said internal means, said internal means comprising 
a control member having disengageable portions op 
eratively related to said brake means and external 
means respectively and means for separating said por 
tions whereby operation of said brake means is accel 
erated. 12. A pocket-size magnetic recording and reproducing 
device comprising cartridge means including spools for 
supporting a recording medium, means on said cartridge 
for guiding said medium from one spool to another, brake 
means on said cartridge means for stopping said spools, 
means internally of said device for causing operation of 
said brake means, control means operable externally of 
said device to initiate operation of said internal means, 
said internal means comprising a control member having 
disengageable portions operatively related to said brake 
means and external means respectively, means for sep 
arating said portions whereby operation of said brake 
means is accelerated, and means for re-engaging said por 
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tions when the operation of said brake means is com 
pleted. 13. A pocket-size magnetic recording and reproducing 
device comprising, cartridge means including spools for 
Supporting a recording medium, means on said cartridge 
for guiding said medium from one spool to another, 
brake means on said cartridge means for stopping said 
spools, means for normally biasing said brake means into 
braking position, a control member having two disen 
gageable portions, one of which includes a cam surface 
for moving said brake means out of braking position, 
control means operable externally of said device and 
engaging the other portion of said control member to 
initiate operation of said brake means, and means for 
separating said portions whereby said biasing means in 
mediately effecis operation of said brake means. 

14. A pocket-size magnetic recording and reproducing 
device comprising, cartridge means including spools for 
supporting a recording medium, means on said cartridge 
for guiding said medium from one spool to another, brake 
means on said cartridge means for stopping said spools, 
means internally of said device for causing operation of 
said brake means, control means operable externally of 
said device to cause operation of said internal means, and 
means independent of said external control means auto 
matically effective on approaching the end of the medium 
on either spool for causing operation of said brake means 
through said internal means. 15. A pocket-size magnetic recording and reproducing 
device comprising, cartridge means including spools for 
supporting a recording medium, means on said cartridge 
for guiding said medium from one spool to another, brake 
means on said cartridge means for stopping said spools, 
means internally of said device for causing operation of 
said brake means, control means operable externally of 
said device to cause operation of said internal means, and 
means independent of Said external control means auto 
matically effective on approaching the end of the medium 
on either spool for causing operation of said brake means. 
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