POt Igk

i 0F

1+4596,984

Tt &

FIP8102 OR
-
Aug. 24, 1926. _ 1,596,984
' . A. H. MARKS -
METHOD AND APPARATUS FOR BROADCASTING TJ?‘? 54
Filed March 26, 1923 2 Sheets~Sheet 1 v
= T E
| -
=
, . -

)
wolels

_ INVENTOR .
ARTHUR H.MARHS.

BY ﬁ%é J Z N,
ATTORNEY.

F1G.1.



Aug. 24, 1926, 1,596,984
- - A. H. MARKS

METHOD AND APPARATUS FOR BROADCASTING

Filed March 26, 1923 2 Sheets-Sheet 2

16 :

5 On G RN
- Oo oo . 0,00, = 00 00 800 080 °o 00
O, alo o]
% ) R 029 ey % 80 "
0 26 M o PR T ek —— o i

BoH 5009096520000 000 03 03M2202009000000000) O° o

0202l [56 5300 00 120 ogHoe, . 0d80 ool JOliy |

9% %| {5F 0006 fols o % Ioa 86 60 oal =Y 13
= -

1
[N %
O
I
11

INVENTOR
ARTHUR H. MARHS.




5

10

15

20

25

30

4

[=~]

[1=8
[+

50

b

[ 374

Patented Aug. 24, 1926.

UNITED STATES

1,596,984
PATENT OFFICE.

ARTHUR H. MARKS, OF NEW YORK, N. Y.

N ) METHOD AND APPARATUS FOR BROADCASTING.
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The art of wireless broadcasting is the
field to which my invention particularly per-
tains, but it may be found applicable to
other fields as well. The attainment in the
sound produced at the receiving stations of
the highest possible degree of fidelity to the
original rendition or interpretation of the
speaker or performer, is my object. The
fact that the expression and quality of orig-
inal renditions and interpretations are often
greatly altered and sometimes obliterated in
the processes of transmitting, broadeasting
and receiving constitutes not only one of
the great annoyances to the radio receiving
public but constitutes also one of the great-
est drawbacks to the general patronage of
radio by lovers of music. I claim for my
invention that it eliminates this annoyance
and this drawback to a very large extent, if
not completely.

The method consists in the faithful devel-
opment of the interpretation of the perform-
er in the sound produced at the receiving
station (which may be appropriately called
a secondary rendition) through the manipu-
lation of expression, quality, etc., at the pro-
ducing, transmitting or broadcasting stations
or any or all of them, synchronously with the
primary rendition by the performer or per-
forming apparatus and irrespective of the
interpretation of the primary rendition. It
contemplates the communication to the pri-
mary performer or other person having
control of the aforesaid manipulations, of

5 a secondary rendition identical with or

closely correlative to the secondary rendi-
tion of receiving stations, and through the
performer or other party so communicated
with, synchronously altering the primary
rendition or its transmission or its broad-
casting or any or all of them comprising the
broadeasting train, to produce with fidelity
the performer’s interpretation of the selec-
tion in the secondary rendition. It contem-
plates further the exclusion of the sounds
of the primary rendition partly or wholly
from the performer or other person or both
of them. It contemplates still further as a
step preliminary to general broadcasting
the production of a preliminary secondary
rendition and the wuniting therefrom or
thereby of a revised score for the primary
rendition which when followed by the per-
former will develop in the secondary ren-
dition the interpretation desired.

The apparatus consists first of a means

‘controls for the same.

for producing a secondary rendition. This
means may be a receiver or loud speaker
connected with the detecting, transmitting
or broadeasting circuits or apparatus or any
or all of them at an appropriate point or
points, or it may comprise a wireless receiv-
Ing set responsive to the waves broadcasted,
and either received from a point local to the
producing, transmitting or broadcasing sta-
tions or any of them or received from a dis-
tant point by wire or othert appropriate
means of transmission. It comprises fur-
ther the detecting, transmitting and broad-
casting apparatuses and the usual and any
special controls for the same. These con-
trols include means for both clarifying and
modifying expression and quality of the sec-
ondary rendition through variation of elec-
trical effects within the apparatuses them-
selves. By special controls these effects can
be added to or subtracted from, and it is
contemplated that synthetic effects shall be
produced by some of them. The invention
comprises further a means for soundproof-
ing the performer or other desired person
from the sounds of the primary rendition.
This means may be receivers of the helmet
type of soundproof wireless head sets de-
signed for the use of aviators and others op-
erating telephone or telegraph equipment in
regions where interfering mnoises are en-
countered. Or this means may be either a
cabinet or room with soundproof walls or a
location sufficiently distant from the pri-
mary sound producing instrumentality to
remove the performer from the primary
sounds. Still further it comprises a pri-
mary sound producing instrumentality
adapted to make the primary rendition, and
These controls and
the controls of the detecting, transmitting
and broadcasting apparatuses are associated
together for manipulation by the performer
alone or by one or more performersin duet or
by a performer and some other person. Inthe
case of permanently correlated or coordinated
effects, the control elements thereof in addi-
tion to being associated together are actually
interconnected or interlocked so that the op-
eration of the controls of the primary sound
producing instrumentality to bring about a
change in the energy produced thereby will
effect also operations of the controls of the
detecting, transmitting or broadcasting ap-
paratuses which. operations will supplement
or augment the effects of the primary con-
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trols. Lastly there is a rewritten score set-
ting forth that revised primary rendition
and its electrical modifications which when
broadcast will produce a secondary rendition
faithful to the interpretation of the per-
former.

The operation should be apparent from
the foregoing but consider for example par-
ticular embodiments shown in the drawings.

Of the drawings, Fig. 1 is a perspective
illustrating application of the invention to
broadeasting from a pipe organ.

Fig. 2 is a sectional elevation of a similar
application.

Fig. 3 is a front elevation of a pipe organ
console with asscciated broadcasting appa-
ratus controls.

Fig. 4 is a similar view of another embodi-
ment; and

Fig. 5 is a perspective illustrating the ap-
plication of the invention to the broadcast-
ing of orchestral music.

Referring first to Figs. 1-4, this embodi-
ment comprises a primary sound producing
instrumentality comprising a pipe organ 10,
means for controlling this organ comprising
the console 11 with its keys, complement of
stops and control appurtenances, means for
broadcasting comprising the sensitive trans-
mitters 12 placed at appropriate points in
the organ or studio, transmitting circuits,
and the wave broadcasting apparatus per
se (not shown), controls for the same includ-
ing the usual means for modifying the trans-
mitted and broadcast waves in frequency,
amplitude, form, ete., which latter control
means (indicated symbolically by galva-
nometer or milliammeter 13 and rheostat
14) is located at the console or built into the
same (Fig. 3), and which still further is
or may be actually interconnected and inter-
locked with the same (as for example in
TFig. 4 the swell pedal 15 with the volume
control 14 of the broadcasting apparatus in
such manner as to control against “blasting”
when the swell is operated), means for com-
municating to the performer the secondary
rendition in the form of the usual wire-
less receiving set 16 tuned to receive from
the broadcasting apparatus aforesaid and
equipped with head set receivers 17, and
means for the removing of the performer
from the sound of the primary rendition
comprising a sound-proof helmet 18 carry-
ing the receivérs. All of the apparatuses be-
ing properly attuned and in operation, the
performer dons the soundproof receiving
helmet 18 carrying receivers 17 and manipu-
lates his controls (either the console controls
or the broadcasting controls or both of them)
not to produce his interpretation in the pri-
mary rendition, but to produce his inter-
pretation in the secondary rendition which
rendition. he hears and is guided by to the
exclusion of the primary one. The excel-
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lence born of the soul of the musician in-
stead of being confined to the studio is thus
translated with fidelity to the great radio
audience.

In Fig. 2 there is illustrated the applica-
tion of a soundproof cabinet 19 instead of
the soundproof helmet 18, and a loud speaker
20 in the cabinet instead of receivers 17. The
cabinet 19 encloses the console 11, but the
organ pipes are all outside of it. Iither
the receivers 17 or the loud speaker 20 may
be connected with the transmitting or broad-
casting circuits in lieu of wireless recelving
set 16.

In the application to broadcasting of or-
chestral music shown in Fig. 5 the conductor
of the orchestra (who is as respects his or-
chestra a performer) occupies a sound-
proof cabinet 19 containing a loud speaker
20. In lieu of the loud speaker the sound-
proof (or other) helmet 18 and receivers 17
may be used. With both the cabinet and the
helmet the shutting out of the primary ren-
dition is most complete. The cabinet 19 in
this case has its upper portion entirely of
glass so that the range of visibility equals
or exceeds at all times the angular range oc-
cupied by the orchestra.

The broadcasting controls symbolized by
elements 13 and 14 (those usually watched
and manipulated by the broadcasting opera-
tor or duplicates of them) are or may be
within the cabinets 19. If desired in any
special case the entire broadcasting control
panel may be located near the performer or
within the soundproof cabinet.

In some instances the alteration of the
score and the resulting primary rendition to
give most perfect secondary rendition though
important may be comparatively small, but
in other instances it may be comparatively
large involving not only changes in expres-
sion and quality but also changes of pitch.
As a preliminary step therefore the per-
former may use the preliminary step of my
invention which involves the production of a
secondary rendition correlative with that at
receiving stations as by connecting a loud
speaker in the detecting or transmitting
circuits and as a result of preliminary play-
ing writing a score for the primary rendi-
tion which when followed will produce the
secondary rendition he desires. This score
when followed by any operator will give the
secondary rendition of the original per-
former, and my invention contemplates the
production of such scores for general radio
broadcasting use. So an operator may be-
come a performer. .

With the detecting, transmitting and
broadcasting controls embodied in the con-
sole the performer becomes to that extent
also a broadcasting operator. This is as it
should be. While most perfect results are
to be produced in this manner yet so close
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is the coordination between one musical per-
former and another that a second per-
former, or an operator capable of correctly
interpreting music or of reading music or
musical score, can operate the controls syn-
chronously or in duet in perfect musical
time with the first performer and produce
substantially the same result whether they
be located side by side or distant from each
other, provided only he hears and is guided
by the secondary rendition. Such an oper-
ator also becomes a performer.

The modifications of which my invention
is possible are many. Some of them have
been indicated herein. There are many
which have not been mentioned as for ex-
ample the substitution of an automatic
player for the performer, of the human
voice for the primary instrument, etc. No
matter what these may be if they are com-
prehended within the generic spirit of my
invention it is my intention that the an-
nexed claims cover them.

What I claim is:—

1. The method of broadcasting which con-
sists in effecting a primary rendition to be
broadecast, synchronously translating the
energies thereof through the broadcasting
train into a secondary rendition, also sub-
stantially synchronously with the primary
rendition varying the energies of the broad-
casting train to produce primarily a perfect
secondary rendition, and the while prevent-
ing the energies of the primary rendition
from being acoustically transmitted to the
renderer.

2. The method of broadcasting which con-
sists in effecting a primary rendition to be
broadcast, synchronously translating the
energies thereof through the broadcasting
train into a secondary rendition, also sub-
stantially synchronously with the primary
rendition varying the energies of the broad-
casting train to produce primarily a perfect
secondary rendition, the while preventing
the energies of the primary rendition from
reaching the renderer, and communicating
to him the secondary rendition exclusively.

8. The method of broadcasting which con-
sists in effecting a primary rendition to be
broadcast, synchronously translating the
energies thereof through the broadcasting
train into a secondary rendition, and also

b
~

substantially synchronously with the pri-
mary rendition but guided solely by the
secondary rendition varying the energies of
the broadcasting train to produce primarily
a perfect secondary rendition.

4. A broadcasting apparatus comprising
a primary sound producing instrumental-
ity, control means for the same, a secondary
sound producing instrumentality coordi-
nated with the primary one, and means to
communicate the secondary sounds to an
operator of the control means to the exclu-
sion of the primary sounds.

5. A broadcasting apparatus comprising
a primary sound producing instrumentality,
control means for the same, a secondary
sound producing instrumentality coordi-
nated with the primary one, and a structure
proof against the primary sounds arranged
to acoustically insulate the operator and the
secondary instrumentality from said pri-
mary sounds.

6. A broadcasting apparatus comprising a
primary sound producing instrumentality,
control means for the same, a secondary
sound producing instrumentality coordi-
nated with the primary one, and a sound
proof helmet for the operator of said con-
trol means containing said secondary instru-
mentality and arranged to exclude the pri-
mary sounds from the hearing of the oper-
ator.

7. A broadcasting apparatus comprising a
primary rendering device, controls for the
same, a transmitting and broadcasting
equipment, and controls for the same inter-
connected with the controls of the primary
rendering device for correlated operation.

8. A broadcasting apparatus comprising
a primary sound-producing instrumentality,
control means for the same, a secondary
sound-producing instrumentality co-ordi-
nated with the primary one, and a structure
acoustically segregating the primary and
secondary sounds, and separating acoustical-
ly also both the performer operating the
primary instrumentality from the primary
sounds and the agency of translation of the
primary from the secondary instrumentality.

In testimony whereof he hereunto affixes
his signature.

ARTHUR H. MARKS.
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