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Research Foundation, Chicago, Ill., a corpora 
tion of linois 
Application August 10, 1942, Serial No. 454,216 

(C. 179-002) 15 Claims. 

This invention relates to improvements in 
safety drive, braking and control mechanism ar 
ranged to facilitate proper Operation of a ma 
chine or other device in which the invention is 
embodied, and insure that operation in a man 
ner tending to prevent any injury to the ma 
chine or device, the invention being highly de 
sirable for use in connection with magnetic re 
cording devices, although the invention will have 
other uses and purposes as will be apparent to 
One skilled in the art. 
For the purpose of clarity, by Way of example 

only and not by way of limitation, the present 
invention will be described herein in association 
with a magnetic recording device, the inven 
tion, of course, being built in as a part of the 
Operating mechanism of the recording device. 
It will be appreciated, however, that mechanism 
of the character comprising this invention may 
be used as a salient part of other devices, espe 
cially those utilizing electrical apparatus and 
wherein reverse motion is frequently desired. 

In magnetic recording devices, wherein an 
elongated recording medium such as a para 
magnetic wire or tape is Wound from one reel to 
another, and frequent reversals in the direction 
of travel of the recording medium are desired, it 
is highly desirable to have suitable braking means 
So that when a stop is made, motion of the re 
cording medium ceases as expeditiously as pos 
sible. Likewise, when a quick reversal in direc 
tion is desired, it is essential that the various 
moving parts in the apparatus come to rest or 
substantially to rest before the reverse drive 
takes effect so as to eliminate jerking which : 
night cause injury to the apparatus. 
In magnetic recording devices of this charac 

ter, rectifying and other forms of vacuum and 
thermionic tubes are frequently utilized in the 
magnetizing and reproduction circuit. Such 
tubes require a warming up period before they 
are adequately effective to produce the required 
results. It is therefore desirable in a device of 
this character to provide means to prevent prop 
er operation of the device before the tubes are 
hot so as not to waste the magnetic medium and 
probably ruin a recording or a reproduction. 
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With the foregoing in mind, it is an impor 
tant object of the instant invention to provide 
safety mechanism including a braking arrange 
ment which stops all operating parts of a de 
vice very quickly and without undue jerks. 
Another object of the invention resides in the 

50 

2 
ing arrangement which requires no extra parts 
to effect a positive braking action. 
A further feature of the invention resides in 

the provision of safety mechanism including a 
reverse drive mechanism in which the drive con 
nections are automatically utilized as braking 
means when the mechanism is stopped. 

It is also an object of this invention to provide 
a Switching arrangement for use in connection 
with a device involving vacuum tubes, the ar 
rangement being such that the device cannot be 
operated until the tubes are ready to perform 
their functions. 
A further feature of the invention resides in the 

provision of a Switching arrangement for use in 
a magnetic recorder involving vacuum tubes, and 
employing locking means responsive to the pas 
sage of current through one of the tubes to hold 
the Switch means in position to effect operation 
of the entire device. 

Still another feature of the invention resides 
in the provision of a Switching arrangement in 
cluding a double-throw switch with means asso 
ciated to automatically lock the switch in closed 
position, and the switch being so constructed that 
it may be opened and closed in the opposite direc 
tion without affecting the locking means. 
A further object of the invention resides in 

the provision of safety mechanism involving a 
control Switch which is held in closed position by 
means responsive to the energization of a power 
tube, and which automatically resumes zero or 
open position upon the breaking of the electrical 
circuit through the apparatus. 
The invention also seeks the provision of a 

control switch for a magnetic recorder or other 
device, which switch effects the movement of the 
mechanical parts of the device, and which switch 
automatically assumes open position when the 
current to the device is opened by a master switch 
or otherwise, 

Still another feature of the invention resides in 
the provision of safety mechanism involving a 
switching arrangement coupled with a braking 
arrangement so that the braking arrangement 
automatically operates when the switch is open 
so as to stop all of the movable parts of the mech 
anism as expeditiously as possible. 
Also a feature of the invention resides in the 

provision of a switching and braking arrange 
ment for use in a magnetic recorder of a device 
where reverse motion is frequently desired, 
which arrangement makes it impossible to ac 
quire reverse motion by throwing a switch to the 

provision of safety mechanism involving a brak- 55 opposite side without Substantially stopping all 
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moving parts by automatic action of braking 
eas. 
Further, the invention seeks the provision of 

a safety arrangement embodied in a magnetic 
recording device where reverse motion is avail 
able, which arrangement is designed to prevent 
proper operation of the device in either direc 
tion before the vacuum tubes utilized in the de 
vice are ready to perform their functions, and 
which arrangement automatically provides a 
positive and exceedingly rapid but gentle braking 
action whenever the moving parts of the appa 
ratus are stopped or reversed in direction. 
While some of the more salient features, char 

acteristics and advantages of the instant inven 
tion have been above pointed out, others will 
become apparent from the following disclosures, 
taken in conjunction with the accompanying 
drawings, in which: 

Figure 1 is a fragmentary front elevational 
view of a magnetic recording device in which the 
present invention is embodied for illustrative 
purposes; 

Figure 2 is a vertical sectional view cutting of 
the rear wall of the casing housing the magnetic 
recording device, and illustrating in rear eleva 
tion mechanism embodying principles of the pres 
ent invention; 

Figure 3 is a fragmentary plan sectional view, 
with parts omitted, illustrating the salient fea 
tures of the mechanism of Figure 2 in plan, and 
taken substantially as indicated by the line 
III-III of Figure 2, looking in the direction of 
the arrows, a schematic wiring diagram salient 
to the instant invention being illustrated in Con 
junction with the mechanical parts in this figure; 
and 

Figure 4 is a fragmentary plan sectional view 
taken in substantially the same location as Fig 
ure 3, but illustrating the switch mechanism in 
a different stage of operation. 
As shown. On the drawings: 
The illustrated embodiment of this invention 

is shown in integral association with a magnetic 
recording device, including a casing having a 
front panel 2, upon which front panel the major 
portion of the mechanism embodied in this in 
vention is supported within the casing f. Of 
course, most of the mechanism is carried on the 
back of this front panel within the casing , and 
a small amount is disposed on the front of the 
panel so as to be readily accessible to an oper 
ator. 
With reference now to Figure 1, it will be seen 

that the illustrated magnetic recording device 
includes a reel 3 mounted on a shaft 4 at one 
side of the front panel 2, and a similar reel 
mounted on a shaft 6 on the opposite side. On 
these reels 3 and is an elongated recording 
medium, in the illustrated instance in the form 
of a relatively thin wire 7, preferably only a few 
thousandths of an inch in diameter so as to pro 
vide substantial recording time capacity and still 
maintain the apparatus generally compact and 
of small overall size. 
The wire, of course, may be wound of the reel 

3 on to the reel 5 in the forward or recording 
and reproducing direction, and likewise of the 
reel 5 and on the reel 3 in the rewind direction. 
For example, in the use of the device the wire 
may be run forwardly, that is, on to the reel 5, 
a recording being made, and the wire may be 
rewound on the reel 3 to the length used in the 
recording, and again run forwardly to have the 
recording reproduced. 
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4. 
Assuming that the wire is moving forwardly, 

it first passes through a level winding member 
8 associated with reel 3, through an erasing or 
demagnetizing head 9, thence around a guide 
pulley to through a magnetizing or recording 
head , and then around a guide pulley 2 and 
through a level winding member 3 to the reel 5. 
The reels 3 and 5 are driven by an electric 

motor 4 as seen best in Figures 2 and 3, which 
may be supported in any desired manner on the 
top of the front panel 2. The shaft 5 of this 
motor carries on its inner end a friction drive 
disk 6. A pair of drive pulley members T and 
8 are arranged to bear against the friction disk 
5 and be driven thereby. These pulley mem 

bers, as best seen in Figure 2, contact the drive 
disk 6 from opposite sides so that drive con 
nections to operate the reels for forward and re 
verse movement of the recording medium can 
conveniently be made. The pulley 7 is con 
nected through a suitable chain or belt 9 to a 
pulley 20 carried on the inner end of the afore 
said shaft 4 carrying the reel 3. Likewise, the 
drive pulley B is connected to a belt or chain 
2 with a pulley 22 on the inner end of the shaft 
6 carrying the reel 5. 
The pulley is rotatably mounted in the chan 

nel end 23 of a dog leg lever 24 pivoted as at 
25 to a supporting socket 26 mounted on the 
housing of the motor 4. Likewise, the pulley 
8 is carried in the channel portion 27 of a dog 

leg lever 28 pivoted as at 29 to a similar sup 
porting bracket 30 on the housing of the motor. 
A cross Spring 3 connected between the shafts 
of the pulleys 7 and 8 tends at all times to 
hold both pulleys in inward position bearing 
against the friction disk 6, as seen in Figure 2. 
Of course, when both pulleys are against the 

friction disk 6 as seen in Figure 2, the apparatus 
will not operate since the reels 3 and 5 will be 
driven in the same direction, and other parts of 
the apparatus will tend to turn in the opposite 
direction at the same time. Consequently, there 
will be a dead stop of the reels and associated 
apparatus when the drive pulleys 7 and 8 are 
both in contact with the friction disk 6. How 
ever, when the drive pulley 8 only is in contact 
with the friction disc and the drive pulley is 
held away from the disk, as later described herein, 
the shaft 6 and the reel 5 are positively driven 
direct from the motor and the machine is Oper 
ated forward in recording or reproducing direc 
tion. Likewise, when the drive pulley 8 is held 
away from the disk 6 and the drive pulley () is 
permitted to contact the disk, the shaft 4 and 
consequently the reel 3 are positively driven from 
the motor in the reverse or rewind direction. 
Suitable gearing may be provided between the 
shafts and 6 so as to make a positive drive 
from one to the other, if so desired, or the ten 
sion upon the recording medium 7 may be relied 
upon to Operate the other reel when one reel is 
being positively driven by the motor. 

Selective operation of the reels 3 and 5 is con 
trolled by a switch arrangement including a 
double-throw operating handle 32 extending 
through a decorative mounting plate 83 on the 
front of the panel 2, as seen in Figures 1 and 4. 
This switch arm carries an integral disk 34 
thereon which is pivoted to a U-shaped relatively 
heavy supporting frame 35 as indicated at 36. 
The supporting frame is, of course, attached to 
the plate 83 and held stationary by virtue of 
the attachment of the plate to the front panel 
2. The disk 34 is provided with an outwardly 



2,419,818 

extending lug carrying a pivot pin 87 which ex 
tends a distance on either side of the lug. Above 
the lug the pivot pin is in position to engage 
the flared end 38 of a lever 39 which is plvoted as 
indicated at 40 (as seen in dotted lines in Figure 
4) to a fixed cross member 4 on the frame 35. 
This lever 39 is bent upwardly as indicated at 
82 so that it projects outwardly over the top 
of an insulation block 43 carried by the frame 
35. In its projecting portion, the lever is twisted 
as seen at 42 so as to lessen the width of the 
lever in that portion thereof which extends be 
tween the upper ends of the aforesaid dog leg 
levers 24 and 28. The forward end of the lever 
39 is provided with a centrally disposed notch 
45 for engagement with the pivot pin 37 when 
the lever is in a neutral position. On each side 
of this notch the lever is provided with an ob 
liquely disposed can surface 46 around which 
the pivot pin 37 may ride when the arm 32 is 
thrown in either direction to cause a correspond 
ing pivotal movement of the lever 39 about the 
pivot point 40. By virtue of the relatively free 
engagement between the pivot pin 37 and the 
flared end 39 of the lever, and the pivot point 
40, the outer end of the lever beyond the twist 
44 is moved in the same direction as the handle 
32. 
Assuming now that the handle 32 is pushed to 

the right from the position seen in Figure l 
to the position seen in Figure 4. The inner end 
of the ever 89 also moves to the right, and with 
reference to Figure 2 it will be seen that this 
lever then will push the upper end of the dog 
leg lever 24 and elevate the drive pulley from 
the friction disk f, permitting the machine to 
be positively driven forward by engagement with 
the friction disk 6 with the drive wheel 8. 
Likewise, if the handle 32 is moved beyond cen 
ter in the opposite direction, the lever 39 will 
push the upper end of the dog leg lever 28 and 
elevate the drive pulley 8 of the friction disk 
6, permitting the machine to be positively driven 

in the reverse direction by virtue of the engage 
ment of the friction disk S with the drive pulley 
T. 
Assuming now that the machine is operating 

forwardly, namely with the switch handle 32 in 
the position seen in Figure 4, and it is desired 
to reverse the direction of the machine, it is 
a simple expedient to move the handle 32 through 
the neutral position and throw it in the Oppo 
site direction. A sudden reversal of motion of 
the parts of the apparatus, it being realized that 
there are many more operating parts to the mag 
netic recorder than there are illustrated in the 
drawings, may result in injury to some part of 
the device. It is obviously desirable to stop or 
very nearly stop the operation of all moving parts 
before they are driven in the reverse direction, 
and obviously such stopping should not be by 
virtue of a suddenly applied reverse drive alone. 
To avoid any injury caused by sudden reverse 
driving action on the moving parts, and likewise 
to avoid any unnecessary winding of the record 
ing medium T, my novel braking arrangement 
automatically comes into action upon a move 
ment of the handle 32 to neutral position. It 
will be especially noted, however, that the in 
stant the handle 32 and likewise the lever 39 
reaches neutral position the spring 3 pulls both 
drive pulleys and 8 into engagement with 
opposite portions of the friction disk B. Conse 
quently, there is an instantaneous braking action 
which very quickly, but nevertheless gently, slows 
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all moving parts of the machine to a stop or very 
nearly to a stop before the drive pulley is 
elevated away from the friction disk 6 to permit 
a positive drive through the drive pulley in 
a reverse direction. If the switch handle 32 is 
moved in a normal reasonable manner, there will 
be a dead stop of the moving parts by virtue of 
the braking action prior to any drive action in 
the reverse direction. 

It will further be especially noted that the 
braking arrangement is so coupled with the driv 
ing arrangement that no extra parts whatever 
are needed to effect the braking action. Such 
action occurs automatically whenever the switch 
handle 32 reaches neutral position. 
The switch arrangement governs the energiza 

tion of the motor 4. With reference to Figures 
3 and 4, it will be seen that a plurality of contact 
members, in the illustrated instance four, indi 
cated by numerals 47, 8, 49 and 50, are carried 
by the insulation block 43 and project through 
both sides of the block. Each of these numbers 
has an inwardly turned outer end as indicated 
at 5 on member 47 so as to extend toward an 
adjacent switch arm. Two switch arms of the 
leaf spring type are provided, a switch arm 52 
extending between contact members 47 and 48, 
and another switch arm 53 extending between 
Contact members 49 and 50. These switch arms 
are also carried by the insulation block 43 and 
project on both sides of the block. Each switch 
arm carries a contact stud 54 therein for abut 
ment with either one of its respective pair of 
Contact members. As indicated at 5, each of 
the Switch arms is bent inwardly in the form of 
a lateral W to provide a flow between the switch 
arms of sufficient width to accommodate a roller 
56 carried by the pivot stud 87 on the opposite 

e of the lug holding that stud from the lever 

It will be seen from Figure 3 that when the 
Switch handle 32 is in neutral position the roller 
56 rests between the flared end portions of the 
Switch members 52 and 53 and both of these 
switch arms are out of contact with any of the 
contact members 47, 48, 49 and 50. The switch 
arms are held in that open circuit position by 
virtue of the roller 56 bearing against the upper 
end of these arms. The arms themselves are in 
the nature of leaf Springs, and tend to move in 
Wardly so that were it not for the roller 56 the 
Switch arm 52 would always be in contact with 
the upper end of the contact member 48 and the 
switch arm 53 would always be in contact with 
the upper end of the contact member 9. 
When the switch handle 32 is thrown in the 

position seen in Figure 4, the roller 56 forces the 
switch arm 53 into contact with the contact 
member 50, and leaves the switch arm 52 free 
to contact with the contact member 8, as clearly 
seen in Figure 4. If the switch handle 32 is 
thrown in the opposite direction, the switch arm 
52 will be forced into contact with the member 
47, and the switch arm 53 will be permitted by 
its own resiliency to contact the member 49. 
With reference to Figure 3, wherein a schematic 
wiring diagram is shown, it will be seen that the 
motor is connected to the switch arrangement 
with a pair of line conductors 5 and 58 which 
may lead from any suitable source of electrical 
energy. Line wire 58 is connected directly to 
a motor terminal by conductor 59. Line wire 57 
is connected by a conductor 60 to the switch arm 
52. A conductor 6 leads from the outer motor 
terminal to both contact members 7 and 8. 
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With the switch handle 32 in the forward post 
tion as seen in Figure 4, current may travel 
through conductor 60, the switch arm 2, contact 
member 48, conductor 6 to the motor, and out 
of the motor through conductor 59 to line wire 
58. When the switch handle 32 is thrown in 
the opposite direction, contact will be made be 
tween the switch arm 62 and the contact member 
47, and the current will flow through conductor 
60, the switch arm 52, contact member 4, con 
ductor 6 to the motor, and from the motor to 
line wire 58 through conductor 59. It will there 
upon be seen that the motor is operated at all 
times in the same direction regardless of which 
direction the switch handle 32 may be thrown. 

It will also be noted from Figure 3 that the cir 
cuit through the motor 4 is closed by the switch 
arm 52 at about the same time that one or the 
other of the drive pulleys 7 and 8 is elevated 
of the friction disk 6. In other words, it is im 
possible to operate the motor 4 more than ten 
instant with both drive pulleys in contact with 
the friction disk 6. As soon as the handle 82 
is moved sufficiently to establish contact between 
the switch arm 52 and either of the members T 
or 48, one of the dog leg levers 24 and 28 must 
be pivoted so as to elevate its respective drive 
pulley by means of the lever 39 which will be 
operated in unison with the switch arm 52 by 
movement of the handle 32. 
The magnetic recording device illustrated in 

the drawings preferably embodies a compound 
electrical circuit including a number of vacuum 
tubes in association with the recording and the 
loud speaker elements, not shown in the draw 
ings. The use of such tubes necessitate a slight 
warming up period for the device before it is 
ready to either record or reproduce a previously 
made recording. It is not desirable, therefore, 
to have the moving parts, especially the reels 3 
and 5, operating until the machine is ready for 
either recording or reproduction. Otherwise, a 
recording might be partially omitted, the repro 
duction partially omitted, and a definite wastage 
of recording medium 7 due to unnecessary wind 
ing, as well as a wastage of time. It is therefore 
desirable to prevent energization of the motor 
until the tubes embodied in electrical circuit of 
the recording device are sufficiently hot to ade 
quately perform their function. 
To this end, means are provided to restore 

switch handle 32 to neutral circuit open position 
until the tubes in the magnetic recording device 
are sufficiently hot. These means include a trans 
versely disposed lever 62 pivoted as at 63 to the 
end of the fixed cross bar 4 which projects be 
yond the frame 35. The pivot point is near but 
spaced inwardly from one end of the lever 62 as 
seen clearly in Figures 3 and 4. A tension spring 
B4 is anchored at one end to the projecting end 
of the lever 62, and at the upper end to a suitable 
anchoring member 65 attached to the frame 5. 
This tension spring tends to pivot the lever so that 
the larger portion on the opposite side of the 
pivot point 63 is thrown inwardly to the position 
seen in Figure 3. Such pivotal movement is lin 
ited by the engagement of a link B6 pivoted at one 
end to the lever 62 as indicated at , and pro 
vided with an enlarged aperture it (Figure 3) 
adjacent its other end, through which aperture 
the aforesaid stud 3 projects. This aperture 
68 is preferably considerably larger than the stud 
T so that there is play of the link it relative to 
the shank of the stud 3. 
When the switch handle 2 is thrown from neu 
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8 
tral position, the stud or pin 87 carries the end 
of the link 06 along therewith and consequently 
pivots the major portion of the lever 62 outwardly 
to the position seen in Figure 4. The lever 62 will 
assume the position seen in Figure 4 regardless 
of which direction the switch handle 32 may be 
thrown. Any movement of the switch handle 32 
out of neutral position is, of course, in opposi 
tion to the action of the spring 64, and if there 
is nothing to hold the lever 62 in its pivoted posi 
tion as seen in Figure 4, the spring 64 will 
promptly pivot the lever back to its position seen 
in Figure 3, and the link 68 by virtue of its en 
gagement with the pin or stud will promptly 
hold the switch handle 32 back to neutral posi 
tion and prevent its remaining in either of its 
circuit closing positions. 
Means are provided, however, to hold the lever 

62 in its pivoted position as seen in Figure 4, so 
that the handle 82 may remain in either circuit 
closing position, and these means are directly re 
sponsive to the functioning of a vacuum tube as 
sociated with the magnetic recording device. Un 
less that tube is hot the holding means do not 
function. 
With reference to Figure 2 it will be seen that 

the lever 62 is stepped downwardly as indicated at 
89 so that the end of this lever projects into the 
short oscillatory path of a pivoted armature 70 
responsive to the energization of a relay sup 
ported on a bracket T2. This relay may be of any 
suitable construction, including a frame T3, the 
usual coil and iron core, with a portion of the 
frame 4 bent as seen in Figures 3 and 4 to limit 
the OutWard movement of the armatire when 
the relay is de-energized. This outward move 
ment of the armature is caused by a spring 75 
anchored at one end to a part of the frame and 
at the other to a projecting portion of the arma 
ture T0 which is pivotally associated with the 
frame. 
The entire electrical circuit of the magnetic 

recording device is not necessary to be illustrated 
herein. Therefore, in Figure 3 that portion of the 
electrical circuit essential to the operation of this 
invention is diagrammatically illustrated in as 
sociation with the mechanical parts. 
The electrical circuit and apparatus includes a 

suitable power transformer 76 with the primary 
thereof connected across the line wires 5 and 

58. A secondary winding 8 in the transformer 
T6 is connected at opposite ends through con 
ductors 9 and 80 to the plate 8 and 82 of a power 
tube 83 which, in the illustrated instance, is in 
the form of a full wave rectifying tube. A second 
secondary winding 8 is connected through con 
ductor 85 to the cathode 8 of the tube 83 from 
one end, and from the other end of this winding 
a conductor BT leads to a terminal of the coil in 
relay 7. Of course, the cathode 86 is cennected 
across the coil 84, such connection being com 
pleted by conductor 88 leading from the upper 
side of the cathode to the conductor 8. The 
other terminal on the coil of relay is con 
nected through conductor 89 to a load 90, which 
load in the illustrated instance is shown merely 
diagrammatically in the nature of a resistance, 
but in actual practice this load may be other 
electrical elements in a complete compound cir 
cuit of the magnetic recording device. A con 
ductor 9 leads from the load 90 to a tap 92 on 
the secondary transformer winding 78. A con 
denser 93 is preferably connected between the 
conductors and 9, and a choke coil 9 is pro 

A 
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vided in the conductor 8 to insure smooth and 
direct current reaching the relay. 
The aforesaid switch arm is connected 

through conductor 95 to conductor , and a con 
ductor 96 leads from the contact member 60 to 
recording apparatus so that when the circuit is 
closed between the switch arm S3 and the con 
tact member 50 the recording apparatus is ener 
gized. This same circuit may provide energiza 
tion also for a loud speaker system to reproduce 
a previous recording, and it is not necessary to 
show such circuit connections in connection with 
the instant invention. In similar fashion, a con 
ductor 97 leads from the contact member 49 pref 
erably to a speaker short arrangement, so that 
the loud speaker will be shorted out during re 
winding of the recording medium 7. 

It will also be seen that when current is flow 
ing through the line wires 57 and 58, and the 
power tube 83 or other tubes in the load 90 be 
come sufficiently hot to perform its functions, the 
relay 7 will be energized and drive the armature 
70 toward the relay coil, which will be to the left 
as seen in Figure 3. With all of the other ap 
paratus in the position seen in Figure 3, the ar 
mature will abut the end of the lever 62 and not 
be able to reach the coil on the relay. After the 
power tube is heated and the relay is energized, 
a throwing of the switch handle 82 in either di 
rection results in a pivotal movement of the le 
ver 62 toward the panel 2, and this pivotal move 
ment takes the lever out of the path of the relay 
armature T0 permitting this armature to engage 
the relay coil and fall in behind the end of the 
lever 62 to the position seen in Figure 4. Thus, 
the switch arrangement is held by the relay in 
closed position. It will be noted, as explained 
above, that the switch handle 32 cannot be left. 
in either forward or reverse position without the 
relay preventing the lever 62 from jerking the 
switch handle 32 back to neutral position by vir 
tue of the action of the spring 64. In this way, 
it is impossible in ordinary operation to energize 
the apparatus and cause a travel of the record 
ing medium before the magnetic recording de 
vice is capable of performing a recording or re 
producing function. 
Another feature of the operation of the mech 

anism embodied in this invention should be es 
pecially noted. As long as the power tube 88 is 
energized, the relay will be energized and the 
amature TO will be held over in the position seen 
in Figure 4 after the Switch handle 32 has once 
been thrown in either direction. Now, even 
though the lever 62 is held in its pivoted posi 
tion by the relay armature T0, the switch handle 
32 may be moved to neutral position and thrown 
in the opposite direction without disturbing the 
lever 62. This movement of the handle 32 is 
enabled by virtue of the flared head portion 38 
of the lever 39, and also by virtue of the enlarged 
aperture 68 in the lever 66, this aperture being 
sufficiently large to permit relative movement be 
tween itself and the inner stud 37 on the end of 
the lever 32 sufficiently for the lever to be thrown 
completely in either direction, regardless of the 
fact that the lever 62 is held by the relay in piv 
oted position. By virtue of the inclined edge sur 
faces 46 on the lever head 38 and by the pressure 
exerted on the roller 56 by the switch arms 52 
and 53, the switch handle 32 will remain in either 
operating position until it is manually moved 
through neutral position to the other operating 
position. 

For a short résumé of the operation of the pres 
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O 
ent invention, let it be assumed that it is desired 
to start the magnetic recording device and move 
the recording medium in the forward direction 
for the purpose of taking a recording. Line wires 

and 58 may be energized by the throwing of 
any suitable master switch. The switch handle 
2 may then be moved from neutral position to 

the position seen in Figure 4, but if sufficient 
time has not elapsed for the power tube 83 or 
other tubes in the load 90 to become hot, the re 
lay will not be energized, and the action of 
the control lever 62 will immediately throw the 
switch handle 2 back to neutral position and 
prevent operation. However, if sufficient time has 
elapsed for the vacuum tubes to become hot, the 
relay will lock the lever 82 in its pivoted posi 
tion, as seen in Figure 4, and the mechanism will 
Operate forwardly. 

After a suitable recording has been made, it 
may be desirable to listen back to the record 
ing. To this end, the switch arm 32 is then 
moved to neutral position and thence onwardly 
to reverse position opposite to that seen in Fig 
ure 4. This movement may be accomplished, as 
above explained, despite the fact that the lever 
82 is still being held in pivoted position by the 
relay armature. 

It should be noted, however, that as the handle 
32 is moved from the position in Figure 4 to the 
opposite position for reverse winding, that handle 
will, by virtue of the notch 45 in the head of the 
lever 39, hesitate in neutral position if it is rea 
sonably actuated by the operator, and if the op 
erator moves the lever with excess rapidity, nev 
ertheless the lever must pass through neutral po 
sition. At the time the lever reaches neutral 
position the springs 3 pull both drive pulleys 
and f into contact with the friction disk f6 and 
the automatic brake action takes effect almost 
instantaneously to rapidly but gently slow down 
the moving parts, so there will be no injurious 
jerk when the parts start moving in the reverse 
direction. Likewise, there will be no material 
winding of the recording element 7 in the for 
ward direction due to momentum, if the handle 
32 is moved very slowly from forward position to 
reverse position. 

If after rewinding has been accomplished, it is 
desired to listen to the rewound recording, it is 
a simple expedient to again move the switch han 
dile 32 to forward position, and again as the han 
dile reaches intermediate position the automatic 
braking action takes effect and the parts are 
slowed down so that any injurious jerk is elimi 
nated, and the machine may be operated for 
wardly to reproduce the recording. The forward 
motion, likewise, may be made despite the fact 
that the relay armature is still holding the lever 
62 in pivoted position. 
It should be further noted that if at the end of 

a forward or reverse of the recording medium , 
the source of power to the machine is cut off by 
opening the circuit through line wires 57 and 58, 
the relay will automatically become deemergized. 
Therefore, if the handle 82 has been locked in 
either forward or reverse position, that handle 
will be immediately snaped back to neutral po 
sition by the action of the relay armature and 
the lever 62, the automatic braking action Will 
at once take effect, and only a negligible amount 
of the wire T will move after the circuit has been 
broken. 
From the foregoing, it is apparent that I have 

provided novel safety mechanism for use in a de 
vice having operating parts in general like those 



1. 
of a magnetic recording device, as well as other 
devices wherein reverse motion may frequently be 
desired. The mechanism effectively prevents op 
eration of the entire device before that device is 
ready to perform its function by virtue of the 
heating of tubes or for some other reason. It 
should be noted that upon failure of the line volt 
age for any reason the switch is returned to neu 
tral position and the automatic braking action 
become effective at once. The mechanism also 
provides an instantaneous braking action when 
ever the device is stopped or whenever it is de 
sired to reverse direction. No extra parts are uti 
lized in order to afford that braking action. The 
mechanism also includes a novel arrangement be 
tween switch means and drive means operating 
in conjunction to provide the braking action, 
and to prevent any movement of the apparatus 
prior to the time when the apparatus is ready to 
perform its functions. It will further be noted 
that the invention is simple in construction, eco 
nomical, highly durable, positive in its action, and 
may be manipulated with extreme facility. 

It will, of course, be understood that various de 
tails of construction may be varied through a 
wide range without departing from the princi 
ples of this invention, and it is, therefore, not the 
purpose to limit the patent granted hereon other 
wise than necessitated by the scope of the ap 
pended claims. 
I claim as my invention: 
1. In a device having movable parts operable 

both in forward and reverse directions and em 
bodying an electrical circuit, a vacuum tube in 
said electrical circuit, means for driving said 
parts, a control handle movable to cause opera 
tion of said means, resilient means tending to 
hold said control handle in inoperative position, 
and mechanism directly responsive to current 
flow through said tube for holding said handle 
in operative position against the action of said 
resilient means. 

2. In a device having movable parts operable 
both in forward and reverse directions, a driv 
ing arrangement for forward movement, a driv 
ing arrangement for reverse movement, a main 
drive for actuating both said arrangements, 
means urging both said arrangements toward en 
gagement with said main drive at all times, and 
a double-throw lever for selectively moving either 
of said arrangements out of engagement with said 
main drive against the action of said means, 

3. In a device having movable parts operable 
both in forward and reverse directions, a main 
drive, a forward driving arrangement, a reverse 
driving arrangement, a double-throw control to 
selectively cause operation of either drive ar 
rangement by said main drive, and means ar 
ranged to automatically bring both said arrange 
ments into operative connection with said main 
drive whenever said control reaches neutral posi 
tion. 

4. In a device having a pair of spaced reels 
with an elongated member therebetween to be 
wound from one to the other in either direction, 
a main drive member, a forward drive member 
operatively connected with said reels, a reverse 
drive member operatively connected with said 
reels, a control element arranged to selectively 
cause operation of either the forward or reverse 
drive members by said main drive member. and 
resilient means constantly and 'automatically 
urging both the forward and reverse drive mem 
bers toward engagement with said main drive 
member at all tries, said resilient means becom 
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ing fully effective to establish engagement between 
said forward and reverse drive members with the 
main drive member when said control element 
reaches neutral position. 

5. In a magnetic recording device wherein a 
recording medium travels in either direction be 
tween a pair of spaced reels, a friction drive mem 
ber, a forward drive member operatively connect 
ed to actuate said reels and move the recording 
medium forwardly, a reverse drive member ar 
ranged to actuate the reels in the Opposite direc 
tion, resilient means constantly urging both said 
forward and reverse drive members into engage 
ment with said friction drive member, and a con 
trol element arranged to selectively move either 
of said forward or reverse drive members out of 
engagement with said friction drive against the 
action of Sald resilient means. 

6. In a magnetic recording device wherein a 
recording medium travels in either direction be 
tween a pair of spaced reels, a friction drive men 
ber, a forward drive member operatively connect 
ed to actuate said reels and move the recording 
medium forwardly, a reverse drive member ar 
ranged to actuate the reels in the opposite di 
rection, resilient means constantly urging both 
said forward and reverse drive members into en 
gagement with said friction drive member, a con 
trol element arranged to selectively move either 
of said forward or reverse drive members out of 
engagement with said friction drive against the 
action of said resilient means, an electrical cir 
cuit including a vacuum tube governing the en 
tire operation of the recording device, means 
constantly tending to hold said control element 
in neutral or inoperative position, and holding 
means directly responsive to current flow through 
said tube to lock said control element in either 
operative position. 

7. In a magnetic recording device wherein a 
recording medium travels in either direction be 
tween a pair of spaced reels, a friction drive mem 
ber, a pair of drive pulleys engageable with said 
friction drive member, one of said pulleys being 
connected to actuate the reels in One direction 
and the other pulley being connected to actuate 
the reels in the Opposite direction, resilient means 
connecting said pulleys and constantly urging 
both pulleys into engagement with said drive 
member, and a control element arranged to se 
lectively move either pulley out of engagement 
with said drive member against the action of said 
resident means. 

8. In a device having movable parts operated 
by an electric motor and including a circuit in 
volving a vacuum tube, a control handle for gov 
erning the energization of said motor, means tend 
ing to hold said handle in inoperative position, 
and holding mechanism directly responsive to cur 
rent flow through said tube for locking said han 
die in operative position against the action of 
said means, 

9. In a device having operating parts controlled 
by an electrical circuit including a vacuum tube, 
a drive motor, a switch member for controlling 
the energization of said motor, means tending to 
hold said switch member in inoperative position, 
and a relay lock in said circuit directly responsive 
to current flow through said tube to hold said 
switch in circuit closing position against the ac 
tion of said means, 

10. In a device having movable parts opera 
ble in both forward and reverse directions and 
controlled by an electrical circuit including a vac 
uum tube, driving mechanism, a switch arrange 
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ment of the double-throw type to selectively op 
erate the driving mechanism for forward or re 
Verse operation, means associated with said Switch 
arrangement tending at all times to hold the 
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13. In a device embodying movable parts oper 
able both in forward and reverse directions and 
having an electrical control circuit including a 
Vacuum tube, driving mechanism operable in 

switch arrangement in neutral position, and an 5 either forward or reverse directions, a braking 
electrical holding device directly energizable by arrangement tending at all times to prevent op 
current foW through said vacuum tube to hold eration of said driving mechanism, control means 
said switch arrangement in either operative po- to negative the braking arrangement, and elec 
sition against the action of said means. trical means responsive to current flow through 

11. In a device having movable parts opera- 10 said tube arranged to prevent effective operation 
ble in both forward and reverse directions and of Said control means until such current flow is 
controlled by an electrical circuit including a vac- established. 
lum tube, driving mechanism, a switch arrange- 14. In a magnetic recording device, a pair of 
ment of the double-throw type to selectively op- Spaced reels, a recording medium. On Said rees, 
erate the driving mechanism for forward or re- 15 means including an electrical circuit embodying 
verse Operation, means associated with said Switch an element which must first become heated be 
arrangement tending at all times to hold the fore operating efficiently for magnetizing said 
switch arrangement in neutral position, an elec- medium, drive means for said reels, a control 
trical holding device directly energizable by cur- member to cause actuation of said driving means, 
rent flow through said vacuum tube to hold said 20 means tending to hold Said control member at 
switch arrangement in either operative position all times in inoperative position, and an electrical 
against the action of Said means, and the con- holding device responsive to said element when 
nection between said Switch arrangement and heated for efficient operation to lock Said con 
Said means being Such that the Switch arrange- trol member in operative position against the 
ment may be thrown in the opposite direction 25 action of the Second Said means. 
while said holding device remains in effective 15. In a magnetic recording device, a pair of 
operation. Spaced reels carrying an elongated recording Inle 

12. In a device having movable parts operable diurn which may travel from One reel to the 
in both forward and reverse directions and con- other in either direction, drive means to actuate 
trolled by an electrical circuit including a vacuum 30 said reels in either direction, a movable control 
tube, driving mechanism, a double-throw control for governing the Operation of Said drive means, 
handle, a pivoted switching lever having a flared restraining means tending to hold said control 
end for loose engagement with said handle to be in inoperative position, means to effect a record 
operated thereby to govern the operation of said ing on said medium including an electrical cir 
driving mechanism in either direction, a spring 35 cuit, a vacuum tube in said circuit, and holding 
urged member tending at all times to hold said means responsive to current flow through said 
control handle in neutral position, and an electri- vacuum tube to lock said control in operative 
cal holding device energizable by current flow position against the action of Said restraining 
through said tube to lock said spring urged mem- eS 
ber in in Operative position to permit said handle 40 MARVN CAMRAS. 
to be thrown in either direction and reversed 
while said holding device remains in effective 
operation. 
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