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1. 
The present invention relates to electromag 

netic apparatus, and more particularly to an 
apparatus for either recording or reading data, 
a CrOSS an elongated magnetizable element instead 
of lengthwise thereof. 

In certain applications of magnetic recording 
Such as, for example, in telephone meSSage ac 
Counting, it is desirable when reproducing a rec 
Ord or any portion thereof from one magnetic 
medium to another, to have the information 
recorded acroSS the original medium. To this 
end I have devised an apparatus one of whose 
features is an arrangement of parts and a con 
trol circuit, therefor for moving the medium 
lengthWise of the movement of the recording or 
reading magnet, but periodically stopping the 
medium While the magnet moves acroSS the 
medium for recording or other purposes. 
This and other features of the invention Will 

be more clearly understood from the following 
description, attached claims and appended draw 
ing in which: 

Fig. 1 ShoWS an isometric view of one form of 
the apparatus, with parts of the enclosing frame 
cut a Way to expose the elements of the arrange 
ment; 

Fig. 2 shows a modified form of the apparatus, 
While 

Fig. 3 shows schematically portions of the con 
trolling circuit, including certain elements not 
disclosed in but forming a part of the apparatus 
shown in Fig. 1 and Fig. 2. 

Referring to Fig. 1, the magnetic element or 
medium 3, which may be a magnetically coated 
paper or plastic film or other Suitable mag 
netizable material, is Supported upon two pairs 
of Sprocket Wheels, One pair of driving Wheels 2 
fixed on the shaft. 8 rotatably Secured to frame 
30, and a pair of idler wheels fixed on the shaft 
20 also rotatably Secured to frame 30. The 
Sprocket Wheels on both shafts are suitably spaced 
and aligned to cause the teeth thereof to pass 
through feed holes provided along both edges 
of the medium 3. Between its two supports, said 
medium 3 paSSes over the drun 7 and is made to 
conform to the surface of the latter by the super 
posed pneumatic chamber 3 or other suitable 
means. The drum is mounted upon shaft 8 
and is constantly rotated by a motor (not shown) 
or by any other Suitable Source of power. A 
variable pitch Worm 9 is also mounted on Shaft 
8 in engageable relation with the Worm wheel 
as described below. The thread of the Worm 9 
is divided into four sectors, namely, a Zero pitch 
sector, a constant acceleration pitch Sector, a 
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constant velocity pitch sector, and a constant 
deceleration pitch sector. 
Mounted at the left end of shaft 2 in en 

gageable relation to the worn 9 is the worm 
Wheel 0, while at the right end of said shaft 
is mounted the gear wheel 3 in constant mesh 
With gear wheel 7 mounted at the forward end 
of Shaft 8 upon which, as previously stated, is 
also mounted the pair of driving sprocket Wheels 
2 in Spaced relation to pass through the feed holes 
of the medium 3. Shaft 2, together with Worm 
Wheel to and gear wheel 3, are mounted on the 
bracket 4 which is pivoted about the pin 35 in 
the plane of the gears 3 and T. Bracket (4 
is provided with a lip 5 of magnetic material 
which acts as an armature for the double-wound 
relay 6, the latter being mounted upon a sup 
port Secured to the frame 30. The bracket 4 
is Supported at its other end by retractile spring 
35' hooked to the extension piece 32 secured to 
Or forming a part of the frame 33. The rod 33 
is also Secured to the frame 33 and is lodged 
under but clear of the shaft i8 to support the 
upper end of bracket 4 against the tension of 
Spring 36. 
When relay 6 is energized as subsequently de 

Scribed, the bracket 4 pivots to the left about the 
pin 35, that is, moves counterclockwise, enabling 
worm wheel fo to engage the worm 9. As previ 
ously stated, the worm 9 has a variable pitch 
thread divided into four sectors. One sector 
has a Zero pitch, and the purpose thereof is to 
impart no motion to the wheel G when the latter 
engages the Worm during the length of this 
Sector as Subsequently to be described. Assum 
ing that the Shaft 3 is rotating clockwise as in 
dicated, this Zero pitch Sector is followed by an 
other pitch Sector which imparts constant ac 
celeration to the Wheel if the Worm is in gear 
thereWith. The constant acceleration sector is 
then followed by another pitch sector that im 
parts a constant Velocity to the wheel is if in 
gear With the Worm, and the last-mentioned sec 
tor is then followed by still another sector that 
imparts constant deceleration to the wheel it if 
in gear with the worm. Thus the zero pitch sector 
is followed by the constant acceleration pitch 
Sector and preceded by the constant deceleration 
pitch Sector. 
These different pitch sectors on the worm 9 

control the amount and character of the rota 
tion imparted to the wheel e when the latter is 
engaged with the worm 9. It is obvious that 
When the Worm and the wheel are traversing . 
through the Zero pitch sector of the WOInn, no 
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motion Will be imparted to the Wheel. When, 
however, the rotation of the worn has advanced 
to the point where the constant acceleration 
pitch Sector of its thread engages the Wheel, a C 
celerated motion Will be inparted to the Wheel 
for the length of the Sector, bringing the Wheel up 
to a Velocity that will be maintained for the dura 
tion of its engageinent with the Worm through 
the latter's constant Velocity pitch Sector that 
follows. Since this sector is followed by the con 
stant deceleration pitch Sector, the engagement: 
of the wheel with the worm during the latter's 
rotation through the last-mentioned Sector Will 
reduce the speed of the wheel to zero. Which 
is the quantity of rotation imparted to the wheel 
during the rotation of the worm 9 through the 
succeeding Zero velocity pitch Sector. In other 
words, during the rotation of the worn. 9. 
through its zero pitch Sector while neshed. With 
the wheel. O, the latter will remain stationary: 
Supported within the drum is the magnet . 

This magnet is adapted either to record Signals 
or respond to signals recorded on Yiedium 3, 
and the worn 9 is so Liaouinted upon the shaft 8 
in relation to the magnet that the Zero pit.0h. 
sector of the worn will be underneath tWO teeth 
of the gear wheel during the iiie that the 
magnet, f, on the rotation of the drun , traV 
erses the underSurface of the medium 3. The 
poie face of the magnet lies preferabiy Within a 
Window cut in the rifa of the drun to effect a 
magnetic engagement with the Inedium 3. li. 
the drum is made of non-inagnetic material 
and its rim is sufficiently thin, the WindoW ?ay 
be dispensed with and the pole face abutted 
against the inner side of the rin. The CCEduC 
to's of the coil of the nagnet are connected 
to the slip rings 35 which engage the brushes 3 
connecting with conductors 38 of the recording 
or reading circuit, the latter being the leanS by 
Which the magnet E is reindered eiectricality 
operative to record or read the instant that the 
pole face engages the medium 3. A Suitable re 
cording or reading circuit is not discloS8d here 
iny it being evident that there are many circuits 
of the kind in the art that may be used for the 
purpose by connecting the. Signaling. COEductorS 
36 Eto, said circuit and also the Conti'oilable con 
ductor. 55 for operating relay 3 in the finanther 
hereinafter described; 
On one of the faces of the drum A there is 

provided a commutator which comprises an ill 
Iner ring composed of a conducting Segment 3 
arcuately aligned in position relative to all pitch 
Sectors of the worn 9 except the Zero pitch Sec 
tor, and a non-conducting Segnent i3 arcuately 
aligned in position relative to the Zero pitch 
sector; an outer ring composed of a conducting 
segmenti arcuately aligned in position relative 
to said Zero pitch sector and a non-conducting 
segment 5 arcuately aligned in position relative 
to all other pitch sectors. 
The inner ring is engaged by the brush is 2 

which, as shown in Fig. 3, connects with an 
armature of relay 3, and, through a resistor , 
with one of a pair of contacts on relay 3, actu 
ated either by the armature is Or another arma 
ture. The outer ring is engaged by brush i3 
which, as shown in Fig. 3, connects With the op 
erate winding of relay is through a Suitable Con 
trol point in the recording or reading circuit by 
way of conductor 59, the other terminal of Said 
winding being connected to battery. One ter 
minal of the hold winding of Said relay 6, is 
connected to battery while the other is connected . 
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to the other of said pair of contacts on Said re 
lay 6. 
In operation, and assuming that the apparatus 

is to be used for recording on the medium 3, the 
magnetic lines which are to constitute the record 
to be made upon said medium may be placed 
thereon either as straight lines O' curved lines 
depending upon the pitch of the Worm, 9 during 
the period when the poie face of the magnet 
is passing across the mediurn. Since it has been 
Stated that the Worn S has a zero pitch Sector, 
said lines. Will be Straight lines as presently de 
Scribed. 
The medium,3:..is normally stationary. The 

drum i, on the ; other hand, is in constant rota 
tion: by the power applied to the shaft 8, thus 
Causing the pole face of magnet to SWeep 
across the medium. 3 during each revolution of 
the drum. If the magnet f l is energized by a 
signal current over conductor 36 from the re 
cording circuit during the time that the pole 
face of the magnet traVei?ses the Inediuin, a mag 
netic track will be left thereon indicative of the 
Signal. The Sane result, Will obtain, Of course, 
if the magnet is used for reading a signal. already. 
in the track if, during the time that the imag 
net is traversing the medium, the reading, cir 
Cuit is prepared for response thereto. ASSun 
ing, however, that the apparatus is to be used. 
for recording upon the medium 3, one point of . 

, the circuit of magnet 5 is then closed via con- . 
ductor 55 by any Suitabie means in the record 
ing circuit. When the rotation of the Shaft 8: 
reaches the point where the beginning of the 
Zero pitch Sector of Worn 3 is beneath two teeth; 

A, brush 43 Will be engaging - the 
gi'GLElded Conducting Segient of the inner ring 
Of the commutator (it being assured that the 
drun i is metallic and that the conducting seg 

40 inents of the commutator, being metallically 
joined to tha druin are, therefore, also grounded) 
Whereupon, as indicated in Fig. 3, relay: Swiil. 
Operate and close its locking circuit to ground 
on the Contacts of relay 6. At this time, how 

45 ever, and begause of the interrelation. Of the 
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pitch Sectors of the Worn 9, the segments, of the 
COminutator and the position of magnet , as , 
previously described, the pole face of said mag 
inet is at the farther edge of the medium 3.; 
The Operation of relay. 6 causes lip. 5 to be at 
tracted, thereby causing bracket 4 to be pivoted 
to the left, bringing worn-wheel Clinto engage 
ment With the Worn 3. Since ; gear; wheels 3: 
and are permanently meshed, motion would 
thereby be inparted: to the shaft, 2 except for: 
the fact that worms is, at this.tine, rotatings 
through, its zero pitch, sector and, therefore, ins: 
parting no rotation to the wheel. 3; This, pet, 
riod of no rotation will persist for the duration: 
of the engageinent of Zero: pitch sector: With 
Wheel. , Which is the period during which the 
Fragnet Will be traversing: the linedium-3 and . 
Operating to leave thereaCross, a magnetic track, 
derived from the signal current transmitted from 
the recording circuit, over conductor. 36. 
When the magnet has traversed the medium 

the Worm 9: Will have advanced to its constants 
acceleration pitch Sector. Since relay: 6 is locked: 
to ground under the control of relay G, wheel; ; ; 
Will remain: meshed with the worn 9; and sinces 
the latter is now traversing its constant accelerai. 
tion Sector, accelerated motion is thereby , in 
parted to the wheel i, which motion, through 
the gear train of wheels 3 and f, is communi 
cated to the Shaft 8 and to the driving sprocket. 
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wheels 2 mounted thereon, causing said sprocket 
wheels to propel the medium 3 forward a CrOSS 
the Surface of the drum T. For the time that 
the Worm is rotating through its Constant a C 
celeration pitch sector, the Wheel () is brought 
up to the required constant Speed by the end 
of the sector, which Speed, being communicated 
to the sprocket wheels 2, accelerates the move 
ment of the medium 3 by a like amount, causing 
it to traverse the Surface of the drun at a 
constant velocity for the period that the wheel 
O engages the constant Velocity pitch Sector that 

follows the constant acceleration pitch Sector. 
During the time that the medium 3 is moving 

across the Surface of drum 7 at a constant Veloc 
ity, the druia will be rotating to bring the mag 
net back into engagement with the medium. 
When the Worn 9 reaches the end of the Constant 
velocity pitch Sector, druin Will have rotated to 
a point where the pole face of the magnet i 
Will be slightly distant from the remote edge of 
the medium. It is at this point that the Worin 
will begin rotating through its constant decelera 
tion pitch sector, causing decelerated motion to 
be imparted to wheel is and hence to the Sprocket 
wheels 2, thus slowing down the moveinent of the 
medium to a stop by the time that the WOrn 
has fully traversed the length of its decelera 
tion pitch sector, at Which time, further, the 
magnet will have been advanced into coinci 
dence, or near coincidence, with the next tract 
in the medium. Since the deceleration pitch. 
sector is followed by the zero velocity pitch Sec 
tor, it follows that during the traversal of Said 
last-mentioned Sector, the medium Will remain 
stationary while the magnet Sweeps trans 
versely across the succeeding track of the ine 
dium to record a Signal thereon. 

Since the intermittent novement of the ne 
dium 3 across the Surface of the drum 7 de 
pends upon maintaining wheel it meshed with 
the Worm 9, and since this meshing depends upon 
the continued energization of relay 6 as above 
described, the above cycle of Operations Will be 
repeated as long as relay 6 remains Operated. 
When recording (or reading) operations are 

completed and it is desired to Stop the Opera 
tion of the device, relay 6 is operated in any Suit 
able manner, which thereupon opens the locking 
circuit of relay 6. However, if relay 6 is oper 
ated at a time when the Worm 9 is meshed With 
Wheel through any of its pitch Sectors except 
the Zero pitch sector, relay 6 will not release 
since, at this time, brush 42 Will be SWeeping over 
the conducting Segment 39 of the commutator, 
supplying a supplementary locking circuit for 
relay 6 over a path traced from ground. On Seg 
ment 39, brush 2, resistor i, contacts of relay 
6, locking winding thereof to battery. This 

circuit will hold relay 6 operated Which, in turn, 
Will maintain the worn 9 meshed With Wheel f) 
and cause the medium 3 to be advanced acroSS 
the surface of the drum until the magnet it will 
again be in coincidence, or near coincidence, 
With the next track on the medium, by which 
time the Worm Will have advanced to its Zero 
pitch sector and brush 42 will have reached the 
insulating segment of the commutator. The 
locking circuit of relay 6 will then be opened, 
releasing said relay. Upon the release of the 
relay, bracket is tiltS upWard about the pivot 35, 
Spring 36 lifting the bracket to disengage the 
wheel G from the Worm 9 until Said bracket 
comes to rest under pin 33. ThuS in the opera 
tion of the device, the arrangement described is 
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6 
such that wheel O will always engage the worm 
9 on its zero Velocity pitch sector, thereby in 
Suring against the loSS of recording (or read 
ing) any signal in the medium 3 since, if relay 
6 is operated to clutch the wheel C with the 
worn on this sector, the clutching takes place 
at the time that the pole face of magnet is 
in position to record or read at the beginning 
of a track. 

In the modification of the device shown in 
Fig. 2, the worm 9 is replaced by the disc 4 
and Certain parts of the device identified by 
the same numerals as in Fig. 1 are slightly modi 
fied and rearranged. The disc 44 carries a vari 
able pitch thread divided, as is the thread of 
Worn 0, into a zero pitch, constant velocity, 
Constant deceleration and constant acceleration 
pitch Sectors, and in the same order as described 
for the Worm - 0. Normally the wheel 9 is not 
in engagement with the thread on the disc 44, 
but When relay 6 is operated in the manner de 
Scribed, the armature 5 is attracted to pivot the 
bracket A clockwise about the pin 35, bringing 
the wheel () into mesh with the zero pitch sector 
Of the thread on the disc, thereby causing mo 
tion to be imparted to the gear wheels 3 and 
it and to Sprocket wheels 2 in accordance with 
the pitch of the four sectors of the thread. 
While I have illustrated my invention in its 

application to two embodiments thereof, it is not 
limited to Such application nor to the specific 
arrangementS disclosed herein. It will be evident, 
to One skilled in the art that many applications, 
arrangements, and modifications, other than 

5 those herein disclosed, are within the scope of 
the invention. 

Further, the terms and expressions Which I 
have used in reference to the invention and its 
elements are used as terms of description and 
not of limitation, and I have no intention by the 
use of Said terms and expressions of excluding 
thereby equivalents of the features shown and 
described or portions thereof but, on the con 
trary, intend to include therein any and all 
equivalents and modifications which may be em 
ployed Without departing from the spirit of the 
invention. 
What is claimed is: 
1. Apparatus for moving a magnetic body suc 

CeSSively a CrOSS a plurality of tracks on a mag 
netic medium, comprising in combination with 
Said medium a movable support therefor, rotat 
ing means mounting thereupon a magnetic body, 
a variable pitch Worm, means permanently con 
nected With Said movable support and engage 
able With said Worm, and means operative only 
at times to produce an engagement of said last 
Inentioned means With Said worm, whereby uni 
directional variable motion is imparted by said 
last-mentioned means to Said movable support 
for advancing Said medium one track. 

2. Apparatus for recording signals on or read 
ing signals from a magnetic medium, com 
prising in combination with a magnetic medium 
in a stationary position, a continuously ro 
tating member, a magnet mounted upon said 
member adapted to move a CrOSS Said me 
dium for recording or reading during one 
portion of the rotary movement of Said mag 
net, a variable pitch device mounted upon 
said member, and means engageable only at 
times With Said device for advancing said medium 
longitudinally during another portion of the ro 
tary movement of Said magnet. 

3. Apparatus for recording signals on or read 
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ing signals from a magnetic medium, comprising 
in combination with a magnetic medium in 'sa, 
stationary position, a continuously rotating shaft, 
a magnet mounted upon said shaft adapted to 
move-across said medium for recording or read 
ing-during a portion of the rotary movement 
of said magnet, a worm device mounted upon said 
shaft having a-variable pitch thread divided into 
-a - Zero pitch sector, a constant velocity-pitch 
sector, a constant acceleration pitch-sector, and 

% a constant deceleration pitch: Sector, -arid means 
engageable with SSaid 'worm for 'controlling the 
longitudinal movement of said medium, whereby 
"no movement is imparted to said medium when 
said means engage the Zero pitch sector of Said 

a worm, constant acceleration is imparted to said 
medium when said means engage; the constant 
acceleration pitch. Sector of Said-Worm, constant 

... velocity. is imparted to said medium when said 
means engage the constant Velocity pitch Sector 
of said 'worm and constant- deceleration is in 
parted to said medium. When Said means engage 

: the constant deceleration pitch. Sector of Said 
Worm, said Worm being So mounted upon said 
shaft that its zero. Velocity pitch -sector is in 
engageable relation with said last-mentioned 
means coincident 3 with Said" magnet traversing 
said medium, Whereby said medium remains in a 
stationary position during the movement of Said 
magnet, thereaCrOSS. 

4. Apparatus for recording signals on or read 
ing signals from a magnetic medium comprising 
in combination a constantly rotating shaft, a 
Variable pitch Worm. On said -shaft, a drum 
mounted. On said: Shaft, a Supported magnetic ; 
medium adapted for longitudinal passage over a 
portion of the in of Said drun, an airculate 
pileumatic. deVice Secured in Spaced relation Over 
the portion of the iim of said drum traversed by 

...said medium, whereby: said pneumatic device 
s conforms the portion of said medium.thereunder 
Sto the Eshape Of:Said, rim, &a magnet interiorly 
;Secured to Saidiin for recording or...reading. Sig 
...ials on said medium"When said magnet traverses 
S said taedin, Ead nears...controlled from the 
y variable pitch: Worms on::said shaft for imparting 
songitudiaal Slovenient to Said medium during 
that portion of the rotation of the magnet.When 
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said magnet is not in magnetic engagement with 

: Said medium. 
5. Apparatus for recording signals on or read 

iing signals from a magnetic medium; comprising 
in combination with a magnetic medium in a 
stationary position, a continuously rotating 

; member, a magnet mounted upon said member 
- adapted to move across said medium for record 
ing-or-reading during one portion of the rotation 
of said magnet, a variable pitch device mounted 
upon said Enenber, and means engageable with 

: Said variable pitch device for advancing said 
medium longitudinally during another portion 
of the rotation of Said magnet, Said-last-men 
stioned means comprising a pivoted gear mecha 
nism including a gear engageable with said var 
iable pitch device in one pitch sector of its 
thread, a relay having an armature integral with 
said mechanism, 'Whereby upon the Operation of 
said relay said gear mechanism is pivoted. to 
bring said gear into physical relation with said 
variable pitch "device, and circuit means for 
operating : Said : relay, said raeans including a 
commutator for completing the circuit. of Said 
relay only when said one pitch sector of said 
variable pitch device is in engageable relation 

- With said gear, Whereby said gear-engageSissaid 
variable pitch device. 

CARENCE. N.H.ICKVLAN. 
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