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57 ABSTRACT 
A process for detecting vertical orientation of a mag 
netic reproducing head having a slit gap divided into a 
plurality of channel portions, wherein a reference tape 
is employed which has a plurality of A.C. signals re 
corded on the respective tracks by engagement of said 
reference tape with a reference recording head having 
a slit gap disposed substantially in a direction perpen 
dicular to its running direction. The reference tape is 
made to pass in engagement with the magnetic repro 
ducing head to be measured to reproduce said signals 
from the channel portions of the reproducing mag 
netic head. If the reproducing magnetic head is in 
clined out of proper vertical orientation, then there is 
a phase difference hetween said reproduced signals 
which signals an indicator to indicate the inclination 
of the magnetic reproducing head for its adjustment to 
a proper vertical orientation. Alternatively, the phase 
difference hetween the reproduced signals instructs 
the magnetic reproducing head to be automatically 
adjusted to a proper verticul orientation. 

8 Claims. I Drawing Figures 
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PROCESS FOR DETECTING AND ADJUSTING A 
VERTICAL ORIENTATION OF MAGNETC HEADS 

AND APPARATUS THEREFOR 

FIELD OF THE INVENTION 
This invention pertains generally to a magnetic head 

for use in a magnetic recording and/or reproducing ap 
paratus and more particularly to an apparatus for indi 
cating and/or automatically adjusting a magnetic head 
to a proper vertical orientation. 

BACKGROUND OF THE INVENTION 

With the advance of high density of a magnetic re 
cording medium at which magnetic recording is ef 
fected, it is critically required to place the magnetic 
head severely in vertical orientation. Especially, ap 
pearance of a matrix four channel type tape recorder 
requires high degree of vertical orientation for the mag 
netic head thereof to reproduce a real sound field. At 
present, high fidelity tape recorder requires the mag 
netic head in its vertical orientation to range within the 
deviation of plus or minus 1 to 2 minutes away from the 
proper vertical orientation in order to provide satisfac 
tory performance to the tape recorder. In a stereo tape 
recorder in which a magnetic head includes a plurality 
of channel portions therein, a magnetic tape accord 
ingly has respective channel parts of acoustic signals to 
be recorded and reproduced thereon in a phase identi 
cal to each other and therefore, if the magnetic head 
would fail to be mounted in a vertical manner, then 
there will occur deviation in phase between the respec 
tive channel parts of acoustic signals to provide an un 
desired acoustic effect thereto. 
Generally, a mount to which a magnetic head is se 

cured is floatingly mounted through spring means on a 
frame and adjusted in position by a screw, threadedly 
extending through the frame and engaging the mount, 
so that the magnetic head may be adjusted in its verti 
cal orientation, in its back and forth inclinement and in 
its level. However, such adjustment of the magnetic 
head requires high degree of skill for an operator to 
thereby cause the magnetic head to be difficult to have 
a proper vertical orientation thereto. More particu 
larly, in order to adjust the magnetic reproducing head 
to provide a proper orientation thereto, a magnetic 
tape with a reference signal recorded thereon is usually 
reproduced through the magnetic head to be measured 
to produce the acoustic output therefrom. The output 
is observed by the operator with an instrument, such as 
a vacuum-tube voltmeter, an oscillo-scope or the like, 
across which the output is applied and the operator 
manually operates the screw as he seeks to observe the 
maximum point in the instrument, so that the magnetic 
head is adjusted tp its proper position. Thus, the opera 
tor is required to have high degree of skill due to the 
maximum point of the instrument having a relatively 
broader range and in addition accurate measurement 
of vertical orientation of the magnetic head requires 
the magnetic tape with the reference signal of high fre 
quency recorded thereon, resulting in an expensive in 
stallation. 
The screw to adjust the mount and therefore, the 

magnetic head disadvantageously has a clearance 
which is produced between the screw and the threaded 
hole in the frame through which the former extends to 
thereby promote disengagement of the screw out of the 
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2 
threaded hole due to its subjection to vibration, and im 
pact, with the result that misalignment of the magnetic 
head occurs. It will be understood that the adjusting 
screw cannot be permanently fixed in position because 
the magnetic head is required to be often adjusted in 
vertical orientation corresponding to the running con 
dition of the magnetic tape engaging with the magnetic 
head. 

OBJECTS OF THE INVENTION 

Accordingly, it is a principle object of the present in 
vention to provide an indicating system adapted to fa 
cilitate the adjustment by the operator of the magnetic 
reproducing head in vertical orientation. 

It is further object of the present invention to provide 
a system for automatically adjust the magnetic head to 
a proper vertical orientation. 

It is another object of the present invention to pro 
vide a mounting device to mount a magnetic head so 
that the magnetic head is stably fixed in position once 
it is properly positioned. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the present inven 
tion, there is provided a process for detecting a vertical 
orientation of a magnetic reproducing head, said head 
having a slit gap divided into a plurality of channel por 
tions, comprising the steps of preparing a reference 
tape with a plurality of A.C. signals having the same 
phase recorded on the respective tracks thereof by en 
gagement of said reference tape with a reference mag 
netic recording head having a slit gap disposed substan 
tially in a direction perpendicular to its running direc 
tion, running said reference tape in engagement with 
said magnetic reproducing head to be measured to 
thereby reproduce said signals from the respective 
tracks of said magnetic reproducing head and discrimi 
nating the phase difference between said reproduced 
signals from the respective reproducing head tracks 
whereby the vertical orientation of said magnetic re 
producing head is detected for its adjustment to a 
proper vertical orientation. 
In accordance with another aspect of the present in 

vention, there is provided a process for detecting a ver 
tical orientation of a magnetic recording head, said 
head having a slit gap divided into a plurality of channel 
portions, comprising the steps of running a blank mag 
netic tape having a plurality of tracks in engagement 
with said magnetic recording head to record a plurality 
of A.C. signals on the respective tracks of said mag 
netic tape, then running said magnetic tape with said 
signals recorded thereon, in engagement with a refer 
ence magnetic reproducing head with a slit gap dis 
posed substantially in a direction perpendicular to its 
running direction to thereby reproduce said signals 
from the respective tracks of said reference magnetie 
reproducing head and discriminating the phase differ 
ence between said signals whereby the vertical orienta 
tion of said magnetic recording head is detected for its 
adjustment to a proper orientation. 

In accordance with another aspect of the present ins 
vention, there is provided a process for detecting a vers 
tical orientation of magnetic reproducing and record 
ing heads of a magnetic recording and reproducing ap= 
paratus, said heads each having a slit gap divided into 
a plurality of channel portions, comprising the steps of 
preparing a reference tape with a plurality of A.C. sig 
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nals having the same phase recorded on the respective 
tracks thereof by engagement of said reference tape 
with a reference magnetic recording head having a slit 
gap disposed substantially in a direction perpendicular 
to its running direction, running said reference tape in 
engagement with said magnetic reproducing head to be 
measured to thereby reproduce said signals from the 
respective tracks of said magnetic reproducing head, 
discriminating the phase difference between said repro 
duced signals from the respective reproducing head 
tracks whereby the vertical orientation of said mag 
netic reproducing head is detected for its adjustment to 
a proper orientation, thereafter running a blank mag 
netic tape having tracks of the corresponding number 
in engagement with said magnetic recording head to be 
measured to thereby record a plurality of A.C. signals 
having the same phase on the respective tracks of said 
magnetic recording head, then running said second 
magnetic tape with second signals recorded thereon, in 
engagement with said magnetic reproducing head of 
proper orientation to reproduce said second signals 
from the respective tracks of said magnetic reproduc 
ing head and discriminating the phase difference be 
tween said second signals whereby the vertical orienta 
tion of said magnetic recording head is detected for its 
adjustment to a proper orientation. 

In accordance with another aspect of the present in 
vention, there is provided an apparatus for detecting a 
vertical orientation of a magnetic reproducing head, 
said head having a slit gap divided into a plurality of 
channel portions, comprising a reference tape with a 
plurality of A.C. signals having the same phase re 
corded on its respective tracks by engagement of said 
tape with a reference recording head with a slit gap dis 
posed substantially in a direction perpendicular to its 
running direction, a phase discriminating circuit associ 
ated with said magnetic reproducing head at its channel 
outputs to detect the phase difference between the re 
produced signals from said channel outputs of said 
magnetic reproducing head and an indicator to indicate 
the inclination and its direction of said magnetic repro 
ducing head in response to the phase difference of one 
of the reproduced output signals advanced or retarded 
relative to the other reproduced output signal. 

In accordance with another aspect of the present in 
vention, there is provided an apparatus for automati 
cally adjusting a vertical orientation of a magnetic re 
producing head, said head having a slit gap divided into 
a plurality of channel portions, comprising means to 
support said magnetic head and movable so that said 
magnetic head is allowed to be adjusted in its vertical 
orientation, actuating means to actuate said means to 
support said magnetic head, a reference tape with a 
plurality of A.C. signals having the same phase re 
corded on its respective tracks by engagement of said 
tape with a magnetic recording head having a slit gap 
disposed substantially in a direction perpendicular to 
its running direction, a phase discriminating circuit as 
sociated with said magnetic reproducing head at its 
channel outputs to detect the phase difference of one 
of the reproduced signals from said magnetic reproduc 
ing head advanced or retarded relative to the other re 
produced signal whereby said actuating means is actu 
ated in either of the directions in response to said phase 
difference between said reproduced signals. 
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4. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and features of the pres 
ent invention will become apparent to those skilled in 
the art from the teaching of the following description 
of the embodiments taken in connection with the ac 
companying drawings; 
FIG. 1 shows the relationship of a magnetic repro 

ducing head to be measured in vertical orientation and 
a reference tape having signals recorded thereon in the 
same phase to one another; 

FIG. 2 is a schematic diagram showing a phase dis 
criminating circuit associated with the respective chan 
nel parts of the magnetic head at the output thereof and 
an indicator connected to the phase discriminating cir 
cuit; 

FIG. 3 is a truth table of a D-type edge trigger flip 
flop embodied in the phase discriminator shown in FIG. 
2; 

FIGS. 4A and 5A are time charts of the input volt 
ages supplied from the magnetic head to the input of 
the phase discriminator shown in FIG. 2 when the mag 
netic head is inclined out of a proper vertical orienta 
tion; 
FIGS. 4B and 5B are time charts of the output volt 

age from the phase discriminator in response to the 
input voltage applied thereto; 

FIG. 6 is a front view of a magnetic reproducing head 
mounted on a base of a magnetic tape reproducer with 
the portions thereof taken in cross section; 

FIG. 7 is a schematic diagram of a system for auto 
matically adjust a vertical orientation of a magnetic re 
producing head in a magnetic tape reproducer; and 
FIGS. 8A and 8B are time charts of the input and out 

put voltages of a phase discriminator and the output of 
an integrator, both employed in the system shown in 
FIG 7. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Prior to the description of embodiments according to 
the present invention, a principle of the invention will 
be illustrated with reference to FIG. 1, wherein an 
audio stereo magnetic reproducer comprises a mag 
netic reproducing head 1 having two channels 1a and 
1b provided thereon. The magnetic head may be 
mounted in a base of the reproducer in any of suitable 
manners, one of which will be described later in con 
nection with FIG. 6 in more detail. In order to measure 
a vertical orientation or inclination out of a proper ori 
entation of the magnetic head 1, a reference magnetic 
tape 2 is prepared which has reference A.C. signals re 
corded in the same phase to one another on the respec 
tive tracks 3 and 3' of the tape 2 corresponding to the 
channels of the magnetic head 1. This may be accom 
plished in a manner in which the tape 2 engagingly runs 
a magnetic recording head (not shown) with a slit gap 
disposed substantially in a direction perpendicular to 
its running direction. S and S, designate the forms of 
the reference signals recorded on the magnetic tape 2. 
On measuring the magnetic reproducing head 1 in its 

vertical orientation, the reference magnetic tape 2 en 
gages and passes the magnetic head 1 to be measured. 
If the magnetic head 1 is disposed substantially in verti 
cal orientation with the slit gap of the magnetic head 
positioned as indicated by the letter 'G' in FIG. 1, 












