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1 Ola.lm.‘

The present invention concerns the adjustment
of the amplification of amplifiers of the type of
those utilized for emission and reception in wire-
less transinission, for the recerding or reproduc~
tion -of talking films and: discs, and s0. on.

As a rule, this adjustment - is “performed by
making use of a potentiometer which acts in.a
uniform manner upon all the frequencies that
are amplified by the amplifier.

‘However, in some cases, it may. be desired to
separately adjust the amplification of the various’

musical frequency bands. . But this involves. cer-
tain difficulties and certain drawbacks.

The object of the present invention is to pro-
vide an -adjustment device for amphﬁnls whmh
obviates these drawbacks.

According to an essential feature of the present
invention, a common potentiometer supplies the
tensions upon which depend the amplifications
corresponding to-a plurality of (say three) ire=
quency bands, these tensions consisting for-in-
stance of the grid tensions of the amplifying
tubes each corresponding to onhe of these fre-
quency bands, respectively, said respective feeds

of ‘tension being obtained by means of cursors or -

sliding contacts, the potentiometer: in question
being in series with g number of rheostats egual
to the number: of cutsers, and the operation of
every cursor being adapted to produce the dis-
placement of the arm of the eorresponding rheo-
stat in such manner that the sum. of: the: values

of the output tensions of the various frequency

bands, multiplied by .respective coefficients, the
whole being divided by the input tension of the
system, remains constant.

Other features. of the present mventlon “wilk
become apparent from. the follewing descmptron
of an illustrative embodiment thereof.

A preferred embodiment of the present: invens
tion will be hereinafter described, with reference
to the-accompanying drawing, only by ‘way .of
example. In the drawing:

Fig. 1 is a diagram illustrating an alrangement
according to the prior art.

- Fig. 2 diagrammatically shows an embodlment ]

of the present invention.
Fig. 3 is a detail view showing a:specific ar-
rangement according to the invention.

In order to obfain separate amplification of ‘

the. respective' musical frequency bands, it is
possible to make use of arrangements known in
themselves, such for instance .as that illustrated
by Fig. 1.

In such an arrangement, the musical curlent '

of a voltage. equalv to E, cqmmg_thrqughE passes

‘remains. constarit.

(CL 179—111)

through three separate potentiometers Pi, P2, Ps,
and then through three amplifiers Ai, As, As.
These amphﬁers are provided with fillers so
that each of them permibs the passage of only a
band -of the musical frequencies to be amplified:
to 'wit, low, medium, and high frequency bands.
The currents flowing out from these three am-
plifiers have, as their respective potentials Va, Vu,

Vg, and they are mlxed S0 as to have the total

potential V.
It will be readily understood that, with this ar-
rangement, the adjustment of P1 acts merely upon

" low notes, that of Pz upon medium notes and that

P3 merely tpon high notes.

In some applications, the three amplifiers each
operates a separate loud speaker. The mixing of
the different bands is then effected in an accous-
tical: manner insbtead of being effected in an elec-
tric manner. ‘But the operation is. analogous.
For practlcal purposes this, arrangement has a

very serious disadvantage:

The device above mentioned is chiefly intended
to ensure the adjustment of the curve of response

10

of the amplifier system curve, that is, to say the -

adjustment of the ratios of the three output po-
tentials Va, Vu, and Va. .

Now,.if the amplification of say Ar is reduced
by actmg upon Pi, Va is reduced, which indeed
gives the desired result. Bub, in addition, the
total outpiut potential V isTeduced.

" THe total ampllﬁcatlon which 1s represented by
the ratlo :

v
E
is reduced.’ ’

In other Words as soon as it is endeavoured to

modlfy the curve of response, the total amplifica~ -
‘tmn is simultaneously modified.-

“This defect is extremely disturbing, especially
in applicgtions ifi which the output Ievel must be

or film recording).
The present invention provides a multiple ad-~

justment device which permits of varying at will-

the ratios of the potentials Va, Vi, and Ve with
respect to one .another in such manner that the
total amplification .

E

Furthermore; this device replaces the three poten-
tiometers by only two operating devices, which
constitutes an important simplification.
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-In: this' case, the expression “constant total .

amphﬁcatlon” should be clearly defined..
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Whatever be the device thatb is employed, the
total output potential V, for a given adjustment

“and a given input potential E, depends essentially

upon the composition of the musical sound arriv-
ing through A.

Therefore, it will be endeavoured to obtam the
following condition of amphﬁcatlon

|4

ing a normal tune.

This condition will be more or less approx1- ‘

mately obtained in the other cases.:

This condition may be expressed as it will-.

be hereinafter explained, by -a mathematical

formula,:

Let B represent the electromotwe force at the_:
input end. It will be assumed that the whole of

the sound to be amplified is constituted by three
pure frequencies of equal tensions, such that they
pass respectively, without deformatlon throug’x
the three amplifiers above mentioned.

The output potentials Va, Vum, and Vs will there-
fore each include only one.of these frequencies.

It will be assumed that the condition of “con-
stant amplification” will be considered as .com-~

plied with if the following relation:is obtained,

whatever be the adjustment:

1) o= Vet mgu-i-nVA

I, m and n being empirical coefficients which rep-
resent the relative values of the intensities of the
three bands' respectively, corresponding to. low,
medium, and high notes, in the case of a normal
orchestra, playing a normal tune.

The three coefficients depend upon the Timits
chosen for the three bands of frequency.  For
practical purposes, it is generally possible to sim-
plify by giving the same importance to low and
high notes, so that the formula becomes:

@ Yetm VM Vs

But this is not absolutely necessary, and it will
result from the following explanations that the
invention also permits of complying to the gener-
al condition represented by equation (1).

The invention comprises taking from a com-
mon potentiometer the potentials upon which Va,
Vu and Ve depend, for a given value E (that is to
say for instance the grid potentials of the am-
plifying tubes corresponding to each of the three
frequency bands) by keeping stationary the point
where the potential corresponding to Vu is taken
and by displacing on the potentiometer the
cursors corresponding to both' of the other po-
tentials. Each of these cursors is connected with

=3 constant value

= g constant value

" another cursor, the two last mentioned cursors

moving on two respective rheostats, in series
with each other and in series with the potentiom-
eter, and the construction of the rheostats and of
the potentiometer being such-that the desired
relation between Va, Vi and Ve is-obtained.

In Fig. 2, we have diagrammatically shown, by
way of example, an embodiment of the inven-

‘tion as above set forth.

It will be assumed that it is desired to adjust
the three potentials Ve, Mwm, Va, applied to the
grids of the three tubes G, M, A, from potential

. E supplied by the input tube L. ' The problem to

be solved consists in being able to adjust sep-
arately the ratios of the three potentials, Va, Vu

2,195,152

and Va, within the widest poss1ble limits, while

automatically complying w1th the compensatlon‘

condition (2).

For the sake of simplicity, it will be supposed
that one of the three tensions, Vu for instance,
never needs to be quite. zero although it can be

_extremely low, for 1nstance, 20 db below the two

others.
Under these condltlons it suﬂices to have two

... ..cursor elements O and P, to be able to adjust the
a constant for the average of the sounds emitted.

for practical purposes by a normal orchestra, play-

three potentials. »
~'The input: tube L feeds current into a circuit

: including three resistances in series: two adjust-

able resistances or rheostats Ra and Ra, and a
fixed resistance R, acting as potentiometer. The
fixed resistance R is fitted with a stationary cur-
rent intake Q corresponding to the insertion of

-8, resistance rm in the feed -circuit of tube M,

and two adjustable intake cursors O and P cor-
responding to points the resistances of which are
designated by variable quantities ra, ra, feeding
current to the respective tubes A and G. “Ac-
cording to- the preésent invention, these two
cursors -are mechanically connected  through
suitable connecting means to-the two cursors O’
and P’ which adjust the useful values of resist-
ances Ra and Re.

For instance, these.connecting means will be
such. that cursors O and.O’, on. the one hand,
and P and P’, on the other hand; have the same
displacement, whereas the three resistances Ra,
Rga, and R are arranged.in such manner that the
corresponding resistances ra and Ra on'the one
hand, resistances rG and Ra on the other hand
vary according to a law such as is desired as a

" function of the displacements of the cursors. ' Let

E be the difference of potential, in open circuit,
in the secondary of the input transformer T; Ro

the resistance of the input circuit from the sec-

ondary, it will be assumed that the grids of the
three tubes G, M and A .are suitably polarized in
such manner that: they feed no-current. What-
ever be the value of the current i, there are the
following relations:

VM=7'M7' VG=1‘0'1:_ . VA‘.:T,;;’L.
so.that S
Yo _re,,qVa_ra
Vau i Vu ra

As the value of rM is chosen as constant it is
clear that ratlos :
Towa s

-depend respectively only upon the positions of
cursors O and P. These cursors can therefore be’

graduated, if, so desired, in decibels of deadening
with respect to Va.. Point zero will be at Q and
the values are positive on one’ 51de of Q and neg-
ative on the other side.

It will be noted that Ve and Va can be made
either separately or simultaneously equal to zero
by placing the cursors at B. On the other hand
Ve and Va can. be -given separately or simul-
taneously a maximum Value by placmg ‘the
cursors at P.

In this last-case, Vm will not be zero, but 1t will
be much smaller than Vg and Va (for instance at
most 20 decibels, that is to say practlcally neg-
ligible) .

The adjustment of one of the cursors does 'not
influence in‘any way the ratio of the other po-

. tential and Vu, so that the graduation in dec1bels

keeps its value in all circumstances.
Consequently, the two operating ‘members O
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and P are sufficient for adjusting the relative .

value of the three potfentials Ve, Vm and Va.

which is an 1mportant simplification m ma ny‘

cases.
This arrangement further permits of automat1-

- cally complying with the ‘condition of compensa-
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tion, which is:

rgz-l- mryt—+ TAZ ZTG"' mTM"“ T4

Vet mVu+Va
- B E . K

Furthermore, if it is desired to‘givef m an'y
predetermined value; it is necessary, according
to the invention, to shunt potent*om ter R by

“means of a variable resistance S.

As a matter of fact, the total current is
= .
Sk
Ry+Ra+Re+ m

The current {in R is

I=

=

S+R

so that i
B .

R0+RA+RG+S%

. S
z_S—l—RX

and, consequently:

VetmVu+Vs_ S

oy S 2et

B
RotRatRotgis

: r‘(;+rmm+m
X 5
and
a S % ‘Ret-mrat-ry v
SHE Rt Rok- R

Now, it will be understood that, 4§ a conse- -
-quence of the mechanical connection. between
cursors P and P’, resistances re and Ra vary, si-

multaneously. It is therefore possible to arrange
the windings in such manner that these resist-

ances are proportional to one another, whatever
Therefore, in this

be the position of the cursors.
case Ra is equal to Kra, G being a constructional
constant.

In a similar manner Ra may be consvdered as
equal to Kra.

The formula then becomes:

ra+mrM+rA -8
X518
K7G+R0+S+R+KTA k
It will be seen that in order to have a constant
value of @, independent of the adjustable value
of re and ra, it suffices to comply w1th the fol-
lowing relation: .

a=

R0+S+R—KMTM

As all the terms of this equation are constant v

it is easy to choose S and R in such manner as
to comply with this condition, so that @ has a
constant value.

It will be noted that, by modl.fymg the Value

of S, the condition that the amplification re- .
mains constant is maintained, but with a dif- -

ferent value of m, that is to say with a variable
importance of the medium frequency band. This
permits of experimentally adjusting the value of

m as well as possible in .accordance with the -

limits chosen for the three bands of frequencies.
For practical purposes, it is advantageous to

3

arrange the operating members in such manner

that their position is easily visible (Fig. 3).
. ‘Arm A controls cursors P, P’.

. Arm G con-
trols cursors O, O’. These arms move in front
of dials U, X, graduated in decibels. .

When G, M and A are the three low, medium

. and high frequency bands of a. triple amplifier,
<the position of the arms reproduces, at least ap-

proximately, the curve of transmission obtained
for the adjustmeént that is considered, which
greatly famhtates the operation of the appa-
ratus. .
Although in, the preced.ng descrlptlon .we
have referiéd merely to an amplifier relating
to three bands of frequencies, which is. the most
frequent case for practical purposes, it should be
well understood that the present invention is ap-
plicable to all cases, whatever-may be the number

cof bands of frequencies that are bemg cons 1d-

ered.

5

".0

Furthermore we mlght prov1de one or several

* . fixed ‘intakes on the potentiometer for one or

several bands, or, on the contrary, p10v1de no

- fixed intake..

. Of course, .the number of rheostats in series
- with the potentiometer will be always equal to the
~-number of movable ‘current intakes of the po-
tentiometer, the cursors of these movable intake .

elements ' driving through suitable transmission

“means the various cursors of the rheostats re-

spectlvely :
While in a general manner in the above de-
seription, we have disclosed what is now deemed

‘to be practical and efficient enmibodiments of the
- invention, it should be.well understood that it is-

not . intended to limit the scope of the patent

_ thereto as there might be changes made in the

arrangement, disposition, and. form of the parts
without departing from the principle of the pres-

ent invention as comprehended w1th1n the scope 40

of the appended claim.
What we claim is:

A system of the type descrlbed comprlsmg, 1n‘

combination, three amplifiers, each correspond-

- ing to a band of sound frequencies; a source of

electric current connected to supply electric cur-

rent to said amplifiers, a’ potentiometer connect-
_ed between. said ‘source and said -amplifiers,
cursors on the potentiometer for connecting said -

potentiometer with said amplifiers, a plurality
of rheostats, equal in number to the number of
cursors electrically connected in’series with the
potentiometer, manipulating members for the

. rheostats, respectively, and mechanical means in-

terconnecting said manipulating members with

-the respective cursors, the manipulation of each

cursor having the result of actuating the manip-
ulating member of the corresponding rhedstat, so
that, whatever the position of the cursors may be,
the dlﬁerent values of the amplifications of the

said bands of sound frequenc:les have a relation.

of the type:

ZVA-I—mVM—}-nVG
H
in which VA, Vu, Ve designate the values of the

different discharge potentials of the three said
bands (low, medium. and high frequency) E the

=constant

~entrance potential of the whole; and 7, m, 7

empirical coefficients representing ‘the relatlve
values of the intensities of the three ‘said. sound
frequency ba,nds
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