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My invention relates generally to the record 
ing of sound and more particularly to its record 
ing by magnetic means on a steel tape or wire. 
The fundamental principles underlying this 

system of sound recording have been known for 
a number of years, and apparatus making use 
of this system is generally known as the "telegra 
phone.' In one adaptation of the telegraphone, 
a continuous loop of tape has been used so that 
the message may be repeated over and over 
again, as inadvertising displays. For other uses 
the tape supplied from one reel or spool passes 
through the recording or reproducing device and 
is then. Wound upon a take-up spool. In this 
latter system, it is necessary to rewind the tape 
before the sound first recorded may be repro 
duced. Since the tape is of small size, a high 
rewinding speed is likely to and often does break 
it, while if a slower speed is used, the delay be 
tween recording and reproducing becomes objec 
tionable. This is one of the principal reasons 
why the telegraphone has not found commercial 
success as an office dictating machine. 

It is, therefore, a major object of my inven 
tion to provide a method and a means utilizing 
...that method of recording sound on steel tape in 
which all parts of the recording are immediately 
available for reproducing or erasing. 

It is another object of my invention to provide 
such a method and means which are character 
ized by their simplicity and ease of operation, 
and which require a minimum of maintenance. 
These and other objects of my invention will 

become apparent from the following description 
of a preferred form thereof, and from the draw 
ing illustrating that form, in which: - , 

Fig. 1 is a schematic plan view of a device em. 
bodying my invention, 
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as a result, the steel tape is locally magnetized 
in proportion to the strength of the magnetic 
field of the electromagnet. Because of the coer 
cive force of the steel, the magnetism so induced 
will remain fixed in the position where it is re 
ceived, and will not equalize itself, i. e., the steel 
tape will retain a permanent record of the mag 
netic fluctuations impressed upon it. It will be 
apparent, of course, that it is possible to secure 
satisfactory results if the tape is passed by only 
one pole of the electromagnet, the lines of mag 
netic flux being allowed to return to the other 
pole Over any possible path, and it is to be un 
derstood that in the specification and claims 
where I speak of the tape being between the poles 
of the electromagnet, I mean to include the case 
in which the tape is adjacent to only a single . 
pole of themagnet. 

If this magnetized tape bearing a sound record 
thereon is now passed. between the poles of a 
suitable electromagnet, the magnetic variations 
will be transformed into electric variations (i.e., 
a fluctuating electric current) by electromagnetic 
induction as is well-known in the art, this opera 
tion being usually known as "picking up' the 
sound. It is customary to use the same electro 
magnet for both recording and reproducing the 
Sound, since this requires less equipment and the 
change may be accomplished by merely altering 

30 the connections slightly. After the sound record 
has been made, it may be erased by polarizing 
the tape by passing it adjacent to the pole or , 
poles of a permanent magnet, or of an electro 
magnet energized by direct current. The eras 

85 ing may be done by a separate magnet or by the 

Fig. 2 is a sectional view taken at 2-2 in Fig. 1, 
40 no part of this invention and which may be the Fig. 3 is a plan view of the recording magnet 

taken at - in Fig. 2, 
Fig. 4 is an elevational view of the recording 

magnet taken at 4-4 in Fig. 3, and 
Figs. 5a, 5b, 5c, and 5d are cross-sectional views 

of different styles of tape which may be used to 
advantage in my device. . 

In the operation of such recording devices, a 
tape of steel or other magnetic retentive mate 
rial is passed between the poles of an electro 
magnet which, when sound is being recorded, is 
energized by currents varying in frequency and 
amplitude in accordance with the sound waves. 
This varying current creates arriagnetic field of 
varying strength which passes through the steel 

45 

magnet used for recording the sound by connect 
ing it to a source of direct current. The elec 
tromagnet used in the recording and reproducing . 
of the sound is connected to a circuit which forms 

customary recording and reproducing circuit used 
in sound work and Well-known to those skilled in 
the art. 

Referring now to the drawing, and particularly 
to Figs. 1-4 thereof, the numeral to indicates a 
smooth cylinder or drum, driven by a motor, 
and connected thereto by suitable speed-reduc 
tion means 2. Mounted on the drum O is a 
helically-wound steel tape 8, shown in greatly 

50 enlarged and distorted scale, which is particu 
larly characterized by being edge-wound, i.e., 
wound so that its smallest dimension is parallel 
to the axis of the drum. By using an edge 
wound tape, the advantages of a wide tape are re 

tape between the poles of the electromagnet; and 55 tained, and at the same time enough tape to 



2 
record sound for a considerable length of time 
may be carried on the surface of a relatively short 
drum, while permitting the whole of the tape to 
be immediately availablé at any time. obviously, to provide the greatest length of 
tape possible along the length of the drum, the 
tape should be closely wound so that the outer. 
edges of the turns present a substantially smooth 
cylindrical surface; but when this is done, there 
is of course no space available between the abut 
ting turns to allow the poles of the magnet to 
bear against the faces of the tape. Consequent 
ly, I provide means for separating the turns of 
tape so that one particular turn is in effect iso 
lated from the adjoining turns on either side of it, 
making room for the poles of the magnet to be 
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along rod 15, and the two carriers may be con 
nected together by suitable means such as a yoke 
9. In this way, when the magnets B. and a 
are moved along the length of the cylinder D, 
the separator 22 will be moved along with them, 
and will thus reduce the side strain on the mag 
net to a minimum. This form of separator 
means cooperates in a most Satisfactory manner 

... with the tape 3, for the latter rotates as a firm, 
O 
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placed on either side of the isolated turn of tape 
and to bear against its faces. s 
To effect such separation, I provide suitable 

means such as a horizontal rod is extending the 
length of the cylinder 10, on which is mounted a 
carrier 4, rotatable about the rod as a center 
and carrying a pair of electromagnets 6 and 6a. 

20 

On the side of the carrier 4 nearest the drum io 
and extending downwardly therefrom, I provide, a 
pair of knife-like members 7 and Ta which are 
curved away from the drum O as shown best in 
Fig. 2 and which are tapered from a relatively 
thick portion near the point of attachment to 
the carrier to a relatively thin portion at their 
lower end. When the carrier 4 is lowered from its 
raised position, the knife-like members 7 and 
a will enter in between adjacent turns of tape 

and separate them, leaving one turn in between 
the knives to be engaged by the poles of the elec 
tromagnets 6 and 6a. While I prefer to pro 
vide the members and a with the tapered 
form just described, it will be apparent that the 
same results may be obtained if the knife-like 
members diverge upwardly from their lower ex 
tremities where they first enter between the ad 
jacent turns of tape. I have shown and de 
scribed the knife-like members and Tai as be 
ing separate from the pole pieces, but it is to be 
understood that in the specification and claims 
where I refer to means for separating the turns of 
tape, I mean to include means formed as a part 
of the pole pieces. In order for the tape to be 
SO separated, it will be apparent that the drum 
O on which it is wound must be quite smooth, 

and in addition the tape must be wound loosely 
enough to permit it to slide along the drum, while 
at the same time being wound tightly enough to . 
prevent unnecessary movement thereof. To aid 
in maintaining the separated tape in a proper 
spaced relationship, I preferably provide an ad 
ditional guide member 8 extending from above 
the electromagnet 6 and 6a into the space 
formed by the knives 7 and fa. In the form 
shown, I have illustrated the guide 8 as having 
an L shape with a bifurcated end which fits over 
and engages the isolated turn, with a prong fit 
ting into the space on either side thereof. 
Along the opposite side of the cylinder O, I 

may provide a rod 20, similar to the rod 5, on 
which is mounted a carrier 2 having a spacing 
member 22 attached thereto which is adapted to 
maintain the separation of the turns of tape. In 
the form shown, the member 22 consists of an 
arm having a bifurcated end somewhat similar 
to that of member 8 and acting in the same way, 
but it will be apparent that other forms may be 
used as desired. The carrier 2 is rotatably 
mounted on the rod 20 and may slide along the 
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be the same in both cases. 

solid unit while at the same time it is flexible and 
free at the point of translation. If a separate. 
magnet is to be used for erasing, the member 2 
makes a very suitable place for it to be located, 
but in either event the separator 22 is a desirable, 
though not indispensable, member. 
The electromagnets 6 and 6a are provided 

with pole pieces 23 and 23a, respectively, which 
extend from the cores of the magnet to the op 
posite sides of the tape f3 and bear against the 
latter. To take care of any wrinkling or dis 
placement of the tape, I prefer to pivot the mag 
nets 6 and 6a at suitable points, such as 28 
and 24a, respectively, and provide a spring 2S 
which urges the magnets and their respective 
pole pieces together. By providing handles 2 
and 26.a for the magnets, the pole pieces may be 
easily separated so that the tape 3 may be in 
Serted between them, while the spring 25 insures 
that each pole piece will bear against the corre 
sponding side of the tape with a pressure equal to 
that of the other pole piece. 
As is well-known in the art, the farther the 

pole pieces are separated, the more the lines of 
magnetic flux will spread out. As a consequence, 
there is an overlapping of magnetic impulses 
which covers up the high frequency impulses and 
permits only the low frequency, impulses to be 
distinguished, an effect which may be more thor 
Oughly understood by referring to the art of re 
cording and reproducing sound films wherein a 
very narrow window or slit is used to scan the 
Sound track. Consequently, in magnetic record 
ing, the high frequency tones. will be recorded 
when a thin tape is used, but will be lost if a 
thicker tape is used, assuming the lineal speed to 

I, therefore, prefer 
to use a thin tape and to have the pole pieces 
bear against said tape so as to secure high quality 
reproduction without requiring a high lineal 
Speed in the recording or reproducing of the 
SOund. 
With high grade Swedish steel, a tape thinner 

than .004 of an inch produces excellent record 
ings, but the physical strength of such a tape is so 
Small as to render its use impractical. A tape 
.004 of an inch thick is the thinnest I have found 
to be practical, and one.006 of an inch thick pro 
duces good results, but above .008 of an inch the 
reproduction is not so satisfactory, and there is a 
noticeable falling off of the higher frequencies. 
However, the thinner the tape, the more dif 
ficult it is to handle and the more likely it is to 
break; and to remedy this difficulty, I have found 
that the use of a tape having a thicker base por 
tion with a thinner outside edge portion will both 
permit the recording of high frequencies and pro 
vide the necessary mechanical strength for the 
treatment normally accorded such recording de 
vices. 
In Figs. 5a, 5b, 5c, and 5d, I have illustrated 

four different forms of tape which may be used, 
greatly enlarged scale. 
all four figures being drawn to a distorted and 

In one form of device 
which I have used, these tapes are approximately 

latter in the same manner that carrier 14 slides 75 % of an inch high, .012 of an inch thick at the 



the isolated turn, the polepi 
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base, and .004 of an inch thick at the top, Of 
the forms shown, those in Figs. 5a and 5d may 
be formed with perhaps the fewest number of 
operations, while those shown in Figs. 5b and 5c 
require more operations. The triangular forms is 
shown in Figs. 5c and 5d are the strongest and 

I will stand the most abuse, but the forms shown 
in Figs. 5a and 5b will give somewhat better qual 
ity of reproduction. This is especially true if a 
double passage of the tape between the pole 
pieces, to be described later, is used. However, 
for normal use, the increased strength and great 
er durability of the forms shown in Figs, 5c and 

designed to slide freely on the rods is and 2. 
and are joined together by the yoke 9, so that 

... . their proper relationship at all times. 
a construction, it will be seen that 
if the entire sound record is instant or reproducing or erasing the sound 
eon. This may be done by raising 

and sliding them along the 
desired position, where the 

--- - - - - - - - . . . . . 30 

bers; T and Ta automatically segregating one 
turn of the tape as they are lowered. The carrier. 
2 is then lowered so that the arm 22 engages 

e le. eces. 23 and 23a are 
adjusted to bear against the opposite faces of 35 
the tape 13, and the erasin oducing, or 
under some circumsti may pro 

* While I have shown and described a preferred 
form of my invention, I do not wish to be lim- 40 
ited to the particular form or arrangement of 
parts herein described and shown, except insofar 
as covered by my appended claims. ... 

I claim as my invention: . . . . . . . 
1. The method of recording and reproducing 

sound on a tape having magnetic retentive prop 
erties and having one edge thicker than the oth 
er, which includes: forming an edge-wound helix 
of said tape with said thicker edge nearer the 
axis of said helix; placing a pole of an electro 
magnet adjacent a turn of said tape; and ro 
tating said helix so that said tape will pass said 
pole. . . . 

2. The method of recording and reproducing 
sound on a tape having magnetic retentive prop 
erties which includes: separating adjacent turns 
of an edge-wound cylindrical helix formed of said 
tape; placing a pole of an electromagnet, adja 
cent one of said turns of said helix; and ro 
tating said helix about its axis as a firm Solid 
unit while at the same time keeping it flexible 
and free at the point of translation, so that all 
of said tape may pass said pole. 

3. A device of the character described which 
includes: a cylinder; a helical edge-Wound tape 
mounted upon the periphery of said cylinder, 
said tape being of a material having magnetic re 
tentive properties; an electromagnet having a 
pole piece adjacent one face of a turn of said 
tape; and means for rotating said cylinder and 
helix. 

4. A device of the character described which 
includes: a cylinder; a helical edge-wound tape 
mounted upon the periphery of said cylinder, said 
tape being of a material having magnetic reten- 75 
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tive properties; means for mechanically separat 
ing any one of said turns of tape from the others; an electromagnet having a pole piece adjacent 
one face of a turn of said tape; and means for rotating said cylinder and helix. 

5...A. device of the character described which 
includes: a cylinder; a helical edge-wound tape 
mounted on said cylinder’so as to be capable of 
being moved along the length thereof, said tape 
being of a material having magnetic retentive 
properties; means for segregating any one of 
said turns of tape from the others; an electro 

... magnet having a pole piece adjacent one face 
of a turn of said tape; and means for rotating 
said cylinder and helix. 

6. A device of the character described which 
includes: a cylinder; a helical edge-wound tape 
mounted upon said cylinder, said tape being of 
a material having magnetic retentive proper 
ties; means for segregating any one of said turns: 
of tape from the others, said means including a . 
pair of pivotally-mounted knife-like members 
adapted to enter between adjacent turns and . 
force them apart; an electromagnet having a 
pole piece adjacent one face of a turn of said 
tape; and means for rotating said cylinder and 
helix. ... ... ... ." . . . . : " . . . 

7. A device of the character described which includes: a cylinder; a helical edge-wound tape, 
having a relatively thick base portion and a rela 
tively thin outer edge portion mounted upon 
said cylinder, said tape being of a material hav 
sing magnetic retentive, properties; means for 
segregating any one of said turns of tape from 
the others; an electromagnet having a pole piece 
adjacent, one face of a turn of said tape; and 
means for rotating said cylinder and helix. 

8. A device of the character described which 
includes: a smooth cylinder of substantially uni 
form diameter; a helical edge-wound tape 
mounted on said cylinder, said tape being of a 
material possessing magnetic retentive proper 
ties, and being wound loosely enough on said 
cylinder to permit of its being moved along the 
length thereof; means for segregating one turn 
of said tape from the others; an electromagnet 
having a pole piece adjacent one side of said 
Segregated turn; Spring means urging said pole 
piece toward said turn; and means for rotating 
Said helix about its axis. 

9. A device as described in claim 8 in which 
the means for segregating said turn of tape in 
cludes a pair of pivotally mounted knife-like 
members adapted to enter, one on either side of 
said turn, between adjacent turns and force said 
turns apart. 

10. A device as described in claim 8 in which 
said tape is provided with a relatively thick base 
portion and a relatively thin outer edge portion. 

11. A device of the character described which 
includes: a smooth cylinder of substantially uni 
form diameter; a helical, edge-wound tape 
mounted On said cylinder, said tape being of a 
material possessing magnetic retentive proper 
ties, and being wound loosely enough on said 
cylinder to permit of its being moved along the 
length of said cylinder; supporting means paral 
lel to said cylinder but spaced therefrom; car 
rier means pivotally and slidably mounted on 
Said Supporting means; an electromagnet mount 
ed on said carrier means; knife-like members 
mounted on said carrier means and adapted to 
be inserted between adjacent turns of said tape 
to separate said turns, a pole piece of said elec 
tromagnet being adapted to bear against a face 

  

  

  

  

  

  

  

  

  

  

  



4 
of a turn of tape so separated from its adjacent 
turns; and means for rotating said helix about 
its axis as a firm solid unit, while at the same 
timekeeping it flexible and free at the point of 
translation. - 
*:::12. A device as described in claim li in which 
said tape has a relatively thick base portion ad 
jacent said cylinder, and a relatively thin portion 
outwardly from said cylinder. 

13. The method of recording and reproducing 
sound on a tape having magnetic retentive 
properties which includes: separating adjacent 
turns of an edge-wound helix formed of Said 
tape; placing a pole of an electromagnet adja 
cent one of said turns of said helix, causing Said 
pole to bear against a face of said tape; and 
rotating said helix about its axis while at the 
same time axially shifting one turn of Said tape 
so that said separation of turns remains adja 
cent said pole piece while all of said tape passes 
said pole piece. 

14. The method of recording and reproducing 
sound on a tape having magnetic retentive prop 
erties which includes: separating adjacent turns 
of an edge-wound helix formed of said tape; 
placing a pole of an electromagnet adjacent one 
of said turns of said helix thus separated; and 
rotating said helix about its axis so that all of 
said tape may pass said pole piece, while simul 
taneously axially shifting one turn of Said tape 
so that the separation of turns will move with 
said pole piece from one end of the helix to the 
Other. 

15. A device of the character described which 
includes: a cylinder; a helical edge-Wound tape 
mounted upon said cylinder, said tape being of 
a material having magnetic retentive properties; 
means for separating adjacent turns of said helix; 
an electromagnet having a pole adapted to be 
placed adjacent one of said turns thus separated; 
and means for rotating said cylinder about its 
axis so that all of said tape may pass said pole 
piece, said helix being axially shiftable on said 
cylinder so that the said separation of turns will 
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includes: a smooth cylinder of substantially uni 
form diameter; a helical edge-wound tape mount 
ed on said cylinder, said tape being of a material 
possessing magnetic retentive properties, and be 
ing wound loosely enough on said cylinder to per 
mit of its being moved along the length thereof; 
means for segregating one turn of said tape from 
the others; an electromagnet having a pair of 
polepieces adjacent the slides of said segregated 
turn; spring means urging said pole pieces to 
ward said turn; and means for rotating said 
helix about its axis. 

17. A device of the character described which 
includes: a cylinder; a helical edge-wound tape 
mounted upon the periphery of said cylinder, 
said tape being of a material having magnetic 
retentive properties; an electromagnet; means 
for placing a pole. of said electromagnet between 
adjacent turns of said tape and against a face of 
one of said turns; and means for rotating said 
cylinder and said helix. 

18. A device of the character described, which 
includes: a magnetic retentive tape edgewound 
in the form of a cylindrical helix, the turns of 
which may be shifted axially of said helix; means 
for segregating any one of said turns of tape 
from the others; an electromagnet having a pole 
piece adjacent one face of a turn of said tape; 
and means for rotating said helix. 

19. A device of the character described, which 
includes: a magnetic retentive tape edgewound 
in the form of a cylindrical helix, the turns of 
which may be shifted axially of said helix; an 
electromagnet having a pole piece adjacent one 
face of a turn of said tape; and means for ro 
tating said helix. - 

20. The method of recording and reproducing 
sound on a tape having-magnetic retentive prop 
erties, which includes: placing a pole of an elec 
tromagnet adjacent one face of a turn of said 
tape edgewound as a cylindrical helix; and ro 
tating said helix about its axis while at the same 
time axially shifting one turn of said tape so that 
the separation of turns remains adjacent said 

move with said pole piece from one end of the 45 pole piece while all of said tape passes said pole 
helix to the other. 

6. A device of the character described which 
piece. 

JOSEPH. B. WAgER, 


