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Robert L. Houston, New York, N. Y,
Application May 3, 1926, Serial No. 106,185
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This invention relates to an automatic select-
ing and distributing system for radio reception,
suitable for use in hotels, apartment houses,
public service corporations, hospitals and other
places where a central receiving system is de-
sirable, or any place in fact where selection in
advance of programs to be received may be of
advantage.

One of the more important objects of the in-
vention is to automatically select at will from
many sending stations one desired program, re-
ceive and amplify such program and distribute
it together with other programs available from
similar or other sources to various listening sta-
tions or subscribers at the time desired, in ac-
cordance with any schedule which has previous-~
ly been prepared- as by perforations in code on
a strip or tape of paper or other suitable mate-
rial.

A further object of the invention is to provide
means for automatically regulating the amount
of electrical energy supplied by the output sec-
tion of the receiving set in proportion to the
amount required to operate the devices in cir-
cuit with the set. '

A further object of the invention is to include
in a system of the character referred to means
for automatically turning on the radio receiv-
ing set and tuning in or otherwise selecting the
desired broadecasting station.

A further object of the invention is to pro-
vide in a system of the character referred to
means for automatically renderinhg such system
inoperative, with a result that when service is
no longer required from the receiving station
due to 'idle periods or otherwise the latter will
be automatically turned off until some subse-

‘quent operation of the control system turns it

on, that is render it operative to receive and
distribute one or more programs.

A further object of my invention is to provide
with the means for automatically selecting one
or more programs and distributing the same to
listening stations or subscribers, means for auto-
matically charging the operating battery or bat-
teries employed therewith.

A further object of my invention is to auto-
matically record any desired program or portion
of & program received and to reproduce the same
to a subscriber or subscribers at a later time.

A further object of my invention is to povide
means for automatically varying the amount of
amplification for signals from different broad-
casting stations, as by controlling the signal po-
tential impressed on the grid of the tube, or by

(CL 250--20)

varying the anode potential of the amplifying
tube, and also to provide means for simultane-
ously varying the normal grid bias potential in
order to. maintain satisfactory acoustic quality
at all times.

A further object of my invention is to provide
means for automatically switching in at will
outside telephone or other service lines into com-
munication with programs being received and

capable of performing similar functions subsid- 10

iary to automatically receiving and distributing
programs; also to provide means for automati-
cally selecting programs and distributing the
same to ordinary commercial telephone lines
witiiout materially altering the wiring of such
lines or impairing their capacity to perform
their ordinary function as telephonic apparatus.
Further objects, advantages and features of
construction will more fully appear from the de-
tailed description below taken in connection with
the accompanying drawings, in which: )
Fig. 1 is a diagrammatic view of the pre-
ferred form of electrical circuits employed in
the operation of the receiving units of the sys-

tem. Various mechanical parts are diagram- 2

madtically illustrated so that the electric wiring
of the system will be more readily understood.

Fig. 2 illustrates a portion of a code tape A
employed to control the selection of the broad-
casting station to be heard at any given time by
a receiving unit and also to control other de-
sired operations. :

Fig, 3 illustrates a portion of a code tape B
which controls the distribution of programs
within the repertoire of a central receiving unit.

Fig. 4 illustrates a portion of a code tape C
employed to control the selection simultaneously
of programs from a plurality of broadcasting
stations, as where one subscriber desires to hear
a program from one station and a sedond sub-
scriber at the same time desires to hear a pro-
gram being broadcasted from another station;
also to control other operations which the ma-
chine may be called upon to perform at any
given time.

Fig. 5 illustrates a portion of a code tape D
which simultaneously controls the distribution
of programs being broadcasted by a plurality
of broadcasting stations.

Fig. 6 is a top view of the preferred form of
code tape feeding means equipped with brushes
and conducting plates between which the tape
perforations pass and other parts cooperating
therewith.

. Fig. 7 is a side elevation of the tape feeding
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2
means showing magnetically and automatically
operated means for controlling the movement
of the tapes.

Fig. 8 is an enlarged detail view in longitudi-
nal section of one of the armatures X!, H2, H3,
H* and HS illustrated in Fig. 1.

Fig. 9 is a disgrammatic view of one form of
mechanism for controlling the output or audio
frequency section of the receiving circuit shown
in Fig. 1, when local conditions cause the
strength of signals received from some sending
stations to be much greater than those from
other stations and accordingly it becomes de-
sirable to decrease the normal amplification for
strong signals and increase the amplification
of weaker signals, to maintain consistent quality
and volume of signals. )

Fig. 9A is a diagrammatic view of another
form of mechanism for controlling the output
section of the receiving circuit of Fig. 1, when
local conditions cause the strength of signals
from different stgtions to vary.

Fig. 10 is a diagram of the preferred form of
electrical circuit equipped with suitable means
for controlling visible signals, to indicate when
the radio receiver is in operation and the par-
ticular sending station which has been selected.

Fig. 11 is a diagram of the electrical circuit.

equipped with suitable means for controlling
visible signals indicating the listening stations
which are receiving service at any time.

Fig. 12 is a diagram of the preferred form of
electrical circuit equipped with improved means
for automatically delivering at will any pro-
gram bheing received by the central receiving
station to the subscribers of any ordinary tele-
phone system, and also improved means for
automatically placing programs on a commercial
electric power line in addition to performing the
functions shown in Fig. 1.

Fig. 13 is a diagram of the preferred form of
electrical circuits employed in automatically se-
lecting certain numbers of a program to be tem-

_porarily or permanently recorded, and a pre-

ferred form of means for making a record
thereof. Various parts of the machine are
shown to make more clear the wiring, though it
is not my purpose to limit myself to this par-
ticular form of recorder.

Fig. 14 is a diagram of electrical circuits sim-
ilar to Fig. 13 except that a reproducing device
is shown in operation instead of the recorder.

The radio receiving device, which is employed
in connection with my invention, may be of
any form that depends for the selection of the
signals to be received upon the selective adjust-
ment of one or more electric circuits. The num-
ber and variety of these systems is legion, but
for illustrative purposes I prefer to show a
system employing two stages of tuned radio
frequency amplification in cascade, followed by
a detector or rectifier circuit and one stage of
audio frequency amplification, the tuned cir-
cuits being adjusted tc resonance at the fre-
quency of the desired incoming signals by in-
serting condensers of the proper capacity in
parallel with the inductive elements of the tun-
ing circuits. The operation of this system is
well-known to those familiar with the art, and
as this invention is concerned with means for

‘automatically selecting and automatically dis-

tributing the audio freguency currents to the
desired reproducing devices and other sepa-
rate as well as combined functions after the
radio receiving system has performed its func-
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tion, a detailed explanation of the actioa of
the radio circuit will be unnecessary to an
understanding of the invention.

To facilitate an understanding of my in-
vention I will first refer briefly to the code
tapes A and B illustrated in Figs. 2 and 3
respectively. The code tape A controls the se-
lection of the broadcasting station to be heard
at any given time. Each vertical row of per-
forations represents some broadcasting station
within the range of the receiving station or
some special function or operation that the
machine may be called upon to perform auto-
matically at any given time. At the right hand
margin of this tape, in the form shown, are
numerals indicating the time at which the pro-
gram from the station represented by the per-
foration in horizontal alignment therewith is
to be selected or at which time some other
function of the machine is to be automatically
performed. These indicia need not actually ap-
pear on the tape when used for commercial pur-
poses, and it will be readily apparent that
other than five minute periods indicated may
be employed. The code tape B serves to con-
trol the distribution of programs within the
repertoire of a central receiving station. As
illustrated the tape B takes a form which may be
conveniently employed when two or more pro-

grams are being received at different times at ¢

the central receiving station and five subscribers
or listening wunits are being served, it being
understood that to serve additional listening
units a corresponding number of additional ver-
tical columns are provided. Each of the five
vertical lines represents a separate listening sta-
tion as indicated by the numerals shown on the
vertical lines. The perforations in relation to
the numerals at the side represent the time that
the program will be delivered to the listening
station represented by the vertical line upon
which such perforation occurs. A ‘“receiving
station” as herein employed refers to one or
more radio receiving units located at some cen-
tral point, as in the hasement of an apartment
house under the control of the superintendent.
A “subscriber” or “listening station” as herein
employed refers to a place to which the pro-
grams are distributed as to an apartment, and
may consist only of a loud speaker or of ear
pieces, or telephone receivers, ete.

As will more fully hereinafter appear suitable
mechanism or time controlled means is pro-
vided to advance tapes A and B simultaneously
in the direction indicated by the arrows e or
move them at a fixed rate of speed which may

[
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or may not be uniform, as desired. The mecha-

nism is provided with master controlling means
to render the same operative. ILet it be as-
sumed that one or more subscribers to the serv-
ice wish their listening stations to be con-
nected with a program to be broadcasted by
WEAF beginning at 12: 10 P. M. on s certain
day. Accordingly, a perforation is made at such
a point on the tape A that the latter when
advanced by the machine, assuming the same
together with tape B to have been properly
adjusted to the machine, as shown in Fig. 6,
will enable a ‘brush to pass through said per-
foration to cause that particular broadcasting
station to be tuned in at that particular time,
a clock confrolled or other mechanism being
provided to advance the tape A to bring the
perforation therein in alignment with the par-
ticular brush at the time desired. In the case
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1llustrated by tape B it will be noted that sub-
scriber No. 1 desires to listen in on the program
for a continuous period of twenty-five minutes
beginning at 12: 30 P. M. as indicated by the
perforations b! and b°; that subscriber No. 2
desires to hear the first portion of the program
for a period of twenty minutes as indicated by
perforations b® to b°; that subscriber No. 3 de-
sires to listen in on the program for thirty-
five minutes beginning with the second period of
five minutes as indicated by perforations b1
to bl6; that subscriber No. 4 desires to listen in
on this program for a continuous period of
fifteen minutes beginning at 12:45 P. M. as
indicated by the perforations b7 to b1%; and
that subscriber No. 5 desires to listen in for
a8 continuous pericd of twenty minutes begin-
ning at 12: 15 P. M. as indicated by perforations
b?0 to b2 and again for a period of ten minutes
beginning at 12: 45 P. M. as indicated by perfo-
rations b2 and b?%. It will be observed from tape
A that a program to be broadcasted by WJZ
starts at 1: 00 P, M. If will be noted from tape
B that subscribers No. 1 and No. 2 do not desire
to listen in on the WJZ programjp that sub-
scriber No. 3 desires to listen in on this program
for the last period of five minutes only as indi-
cated by perforation b?; that subscriber No. 4
desires to listen in on this program for the
period of fifteen minutes as indicated by the
perforations b?7 to b29; and that subscriber No.
5 is not interested in this program. It will be
understood that with only one radio receiver, as
soon as WJZ is tuned in the program being ren-
dered by WEAF will be automstically cut off.
WGBS is tuned in at 1: 15 P. M. for a period of
twenty-five minutes and this in turn automatical-
ly cuts off WJZ etc.

Each perforation of the code tape and its
cooperating brush form an actuating member
and a cooperating member. The members are
spaced from each other a distance proportional
to a predetermined time interval which is the
time that the perforation is made in advance

5 .of the program desired to be heard by a particu-

lar receiving station. If now one of the mem-
bers is moved at a fixed rate of speed, which
may be a uniform rate of speed or may be
advanced at intervals as shown herein, the two
members will come into cooperating relation
upon the predetermined time interval having
elapsed, whereupon the program is selected
and/or distributed to the desired listening sta-
tion.

It is believed that the description just given
will clearly .indicate how the tapes function
without further description of the additional
perforations therein. It is fto be wunderstood
however that the perforations in tape A are not

necessarily indicative of the length of the pro- -

grams being broadcasted but rather what portions
of the programs are desired by the subscribers
to the service.

From the foregoing .it will be apparent how
the code tapes A and B function in practice.
Tapes A and B are adapted to so control a re-
ceiving unit that a program may be received
from one broadcasting station, or from a num-
ber of broadcasting stations in succession, and
transmitted to a plurality of listening units.
When it is desired to receive and transmit a plu-
rality of programs simultaneously to different
subscribers, as in the case where one subscriber
desires at a particular time to listen in on one
program and another desires at the same time

3

to listen in on & second program, a correspond-
ing number of additional receiving units are set
into operation and controlled by a correspond-
ing number of code tapes A and B or code tapes
which are duplications of code tapes A and B.
In Figs. 4, 5 and 6 I have, by way of example,
shown code tapes C.and D the former of which
is adapted to control the selection simultaneous-
ly of programs from two broadcasting stations
and the latter of which simultaneously controls
the distribution of such programs one to one
or more subscribers and the other to one or more
other subscribers. In this case two receiving
units are employed. Where three subscribers
desire to listen in simultaneously, one on one
program, the second on a second program and
the third on a third program being broadcasted
from three different stations then three tapes A
or their equivalents, three tapes B or their equiv-
alents and. three receiving units are employed,
and so on as will be understood. Or in lieu of
three tapes A the same combined into a single
tape may be employed, and likewise with respect
to tape B.

It has been previously stated that a receiving
station comprises one or more receiving units.
These units, where more than one is employed,
are preferably, though not necessarily, dupli-
cates of one another. In the drawings, see Fig.
1, I have illustrated two of such receiving units
and they are generally designated by the refer-
ence letters U! and U2, As U? is a duplicate of
U! I have only illustrated a few parts of the
former. For controlling by these units of the
selection of the broadcasting stations it will bz
seen that I employ the code tape C which is
adapted to be advanced over the current con-
ducting plates O! and O? (see also Fig. 6) which,
of course, are separated from one another. Ar-
ranged over the conducting plate O! of receiv-
ing unit U! are a plurality of brushes A! to A?
which are adapted to pass through the perfora-
tions at the left hand side of tape C into contact
with the plate O! as the tape is advanced to con-
trol the selection of broadcasting stations. And
arranged over the conducting plate O?2 of receiv-
ing unit U2 are a plurality of brushes Al0 to Al8
which are adapted to pass through the perfora-
tions in the right section of tape C into contact
with conducting plate O2 as the tape is advanced
to control the selection of the same (or other)
broadcasting stations. It will of course be un-

derstood that in lieu of tapés C two separate -

tapes A might be employed to equal advantage,
and as stated above two or more receiving units
are employed where two or more subscribers of
the same receiving station desire to listen in at
the same time to programs being broadcasted
simultaneously from two or more broadcasting
stations. For controlling by the receiving units
U! and U? of the distribution.of programs from
the broadcasting stations to the listening sta-
tions it will be seen that I employ code tape D
which is adapted to be advanced simultaneously
and synchronously with tape C over the current
conducting plates O3 and O* which are also sep-
arated one from the other. See also Fig. 6.
Arranged over the conducting plate O3 on the
receiving unit U! are a plurality of brushes B!
to BS which are adapted to pass through the
perforations in the left section of tape D into
contact with the conducting plate O3 as the tape
is advanced to control the distribution from the
receiving unit U! {o the listening stations S!
to 8% of the programs being broadcasted. And
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arranged over the conducting plate Of of the re-
celving unit U? are a plurality of brushes B¢ to
B1% which are adapted to pass through the per-
forations in the right section of tape D into con-
tact with the conducting plate O¢ as the tape is
advanced to control the distribution from the
receiving unit U2 to the same or other listening
stations S! to S5 of the programs being broad-
casted.

As will more fully hereinafter appear the code
tape B or D may be employed to automatically
distribute programs or messages from sources
other than those received by the receiving sta-
tion from space radic broadcasting stations, as
so-called “wired broadcasting”, telephone mes-
sages and previously recorded programs, or even
ordinary photograph records.

The reference characters H!, H3, H3, H* and
H5 of Fig. 1 designate similarly constructed arma-
tures a longitudinal section of one of which is
illustrated in Fig. 8 and designated H!-5. These
armatures are composed of arms made of mould-
ed bakelite or any other suitable insulating ma-
terial and provided with magnetizable metallic
members H projecting from both sides of the
armature to enable the armature to be moved
in one direction or another by the electro-mag-
nets M1, M2, M3, M4, M5, M6, M7, M8, M? and M0,
See Fig. 1. These armatures are each construct-
ed at one end to receive a bearing as shown at
KB through which a rod may be loosely passed
and properly supported to serve as a pivet upon
which the armature may freely rock. Suitable
resilient means N! to NS, in the nature of im-
positive locks, are employed to hold each of said
armatures in its two operative positions against
the poles of its respective eleciro-magnets.
Metal contact members X!, X2, X3 and X* are
securely attached to these armatures and in-
sulated from one another by the armature ma-
terial. Conducting wires 25B, 30B, 34B and 35B
are respectively attached to the metal contact
members X!, X2, X3 and Xt These members
are provided with contact points Y?, ¥3, Y3
and Y4

1 will now describe specifically the mechanism
or time controlled means which I prefer to em-
ploy to feed the code tapes C and D, or move
them at a iixed rate of speed, which control the
selection and distribution of programs. This
mechanism is diagrammatically illustrated in
Figs. 6 and 7. Referring to Fig. 7, HA is an
armature plate pivoted at K2 to a suitable sup-
porting shaft K3. A link X of any suitable in-
sulating material is pivoted at its upper end to
HA and at its lower end to a brass or other metal
contact element 2 which in turn is pivoted at
4g to a suitable supporting base 4 of insulating
material. An L-shaped companion contact ele-
ment 3, such as brass, is securely fastened to the
base 4. The elements 2 and 3, as will more fully
hereinafter appear, serve as make and break
devices for an electric circuit. As illustrated in
Fig. 1 the contact element 3 is electrically con-
nected to the conducting plates O! and ©O? of
receiving units U? and U? by means of a wire 3a,
and also by the wiring system of receiving units
Ul and U? to the conducting plates O3 and C*.
A tension spring 5 is attached at its upper end
to armature HA and at its lower end to any
rigid support located at a sufficient distance from
the armature HA to give suitable tension to said
spring. The armature HA is maintained cn an
adjustable stop 19 by the spring 5 when no force
is acting through the electro-magnet M. A link

1,988,759

8§ is pivoted at one end to armature HA and at
its other end to the arm 7 of the bell crank lever
7—7Ta. A pawl 8 is pivoted to the arm 7a of the
bell crank lever and engages a ratchet wheel 2,

the latter being attached securely to the side of

friction roller 10 which, in conjunction with
roller 15, serves to advance the tapes C and D.
The friction roller 10 revolves freely upon and
is supported by shaft 11 and is of sufficient
width to accommodate tapes C and D as shown
in Fig. 6. It may be stated in this connection
that I have illustrated in Fig. 6 mechanism
which is adapted to feed the tapes C and D
iliustrated in Figs. 4 and 5. It will be readily
apparenrt that it is a mere matter of mechanics
to change the construction of this mechanism to
feed tapes A and B shown in Figs. 2 and 3 or to
feed a plurality of tapes A and B or a plu-
rality of tapes C and D. The shaft 11 upon
which friction roller 10 revolves, is suitabiy
supported at either end as by frames lla and
11b. A suitably supported .molded block 12
of insulating material is drilled to receive and
hold code brushes A! to A!8, which brushes are
normally in engagement with the paper tape C
which carries the controlling perforations. The
conducting plate of bar O! is suitably supported
and arranged in juxtaposition toc the code
brushes Al to A%, The said brushes are adapted
to make contact with the return plate O! through
the code perforations in the left section of the
tape C to close circuits not only to automatically
control the selection by receiving unit U! of any
desired broadcasting station but to automatically
control some other special function which the
machine may be called upon to perform a{ any
given time. The return plate O? is suitably sup-

ported and arranged in juxtaposition to the code .

brushes Al to A8, These brushes are adapted
to make contact with the conducting plate O?
through the code perforations in the right sec-
tion of tape C to close ciicuits not only to auto-
matically controi the selection by receiving unit
U? of any desired broadcasting station but also
to automatically control some other special func-
tion which the machine may be called upon to
perform at any predetermined time. The refer-
ence numeral 14 designates a clock controlled
source from which electrical impulses are sent
out at regular intervals, such as an electrical
master clock as used in factories, schools and
elsewhere to drive secondary clocks, time stamps
and other equipment. Under some conditions it
may be found desirable to send out impulses by
manually operated means such as a push button,
telegraph key, etc., and it is not my purpose to
restrict myself as to sources of impulses nor as
to the regularity of such impulses.

The pressure roller 15 is designed to hold the
tapes C and D tightly against friction roller 10.
The conducting plates O! and O? are located
substantially in the same plane and, as previ-
ously stated, are connected by a wire or other
conductive means to make and break member 2
as shown in wiring diagram illustrated in Fig. 1.
The combined width of the plates O! and O? is
preferably wider than tape C which passes be-
tween them and the brushes A! to Al Con-
ducting plates O3 and O* are separated from one
another electrically but located in the same
plane under tape D in & manner similar to the
location of the conducting plates O! and O2 with
respect to the tape C. )

The various parts comprising the system may

be assembled on any suifable form of support or
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supports, and beyond the necessity for their
presence in the relationship as shown the pres-
ent invention is not concerned with the form
they may take since many means may be em-
ployed for the purpose which are well known
and in common use. As the novel and distinc-
tive features of the invention relate to function
and combination rather than construction I shall
further describe how it operates and what the
same accomplishes.

Before describing in detail the mechanism
employed in conjunction with the code tapes for
selecting and distributing the programs. it may
be pointed out in advance just what happens.
In practice the tap C is (in effect) set one period
ahead of tape D. Let it be presumed that the

- first WEAF perforation in the tape C is initially

adjusted or set manually, or is moved auto-
matically so as to enable brush A2 to project
therethrough into contact with the conducting
bar O!. It will remain so and nothing will hap-
pen until an electrical impulse is imparted by
the clock 14. This takes place at exactly 12:10
P. M. When that occurs contact is made at
the switch 2—3 with a result that the circuit is
closed through brush A2 and conducting plate O!
(assuming the master switch 1 to be closed).
This selects station WEAF and at the same time
(simultaneously) moves both tapes forward for
one period in the manner described above. So
it will be seen that the brush A? is located in
the particular perforation for a whole period and
that it only becomes effective. at the end of such
period. When once effective the mechanism
remains so for that particular broadcasting sta-
tion until it is desired to select from some other
broadcasting station, as for instance WJZ, in
which case WEAF is cut out. The perforation
in the WJZ column arrives opposite the WJZ
controlling brush A2 at the indication 1:00 P. M.

on tape C but by actual time at 12:55 P. M..

And again nothing happens until the end of that
period or at 1:00 P. M. when an electrical im-
pulse is received by the clock 14, the switch 2—3
closed, the circuit established through brush A3

- and bar O! and the tapes moved forward for

one period, cutting out WEAF and cutting in
WJZ. And so on for other broadcasting stations,
or back to the same broadcasting station as indi-
cated by the second WEAF perforation as will
be understood. It will of course be understood
that in practice, with one familiar with the sys-
tem, the time indications on the right hand
margins of the tape are not at all required.
They are placed upon the tapes illustrated here-
in merely to elucidate the principles and the
operation of my invention. Having described
the construction of the armature H! to HS, the
construction of the tapes, the mechanism for
feeding the tapes, and the relation of the feed
mechanism with the current conducting brushes
Al to A3 and B! to B!® and with the current
conducting bars O!, 02, 03 and Ot I will now
describe the wiring and other associated means
of the receiving and distributing mechanism.
Referring to Fig. 1 condenser C! is adjusted
to such capacity that it will tune the grid circuit
of tube T to resonance at the frequency of the
enitted wave of some desivable sending station,
say station WEAF, when placed in parallel with
indu:tance L! of the radio receiving set. Con-
denser C2 is set at such capacity as will tune
the grid circuit of tube T! to the same station
when connected in parallel with coil I3. Con-
denser C3 is adjusted to such capacity as will,

5

when in parallel with coil L5, tune the grid
circuit of tube T? to the same station. In like
manner condensers C% C5 and CS are adjusted
to tune the grid circuits of tubes T, T: and T3
respectively to some other desired stations when
similarly placed, and like provision may be made
for optionally tuning in any one of as many
other stations as may be desired by providing
sets of condensers of proper capacity. The dia-
gram of Fig. 1 shows provisions for selecting any
one of five stations as indicated by capacity
elements C! to C15, -

The tuning condensers having been adjusted
in accordance with the above and.the code tape
C as shown in Fig. 4 having been prepared to
control the selection of programs from the de-
sired sending stations at the particular times
wanted and the code tapes D as shown in Fig. 6
prepared to control the delivery of this program
together with some other available program to
the listening stations, the tapes are placed in
the feeding mechanism as shown in Fig. 6, the
forward portions of the tapes being passed be-
tween feed roller 10 and pressure roller 15 as
clearly shown in Figs. 6 and 7. Observation is
made from any accurate time piece of the time
of day the device is being set and the tape C
is then manually positioned. so that the hori-
zontal line on the tape representing the time
period, immediately following the moment of
setting, is in line under brushes A! to A8, For
example, if the device is being adjusted at a
time between 12:05 and 12: 10 P.M. the line
opposite 12:10 P.M. of tape C is placed im-
mediately under the brushes.

Tape D is positioned so that the period cor-
responding to the moment of setting is under the
brushes B! to B! or in other words tape D is
always one period behind tape C, in relation to
the brushes as above explained and as indicated
in Fig. 6. This is because the brushes over the
conducting bars 0% and O%, when in contact thru
the perforations in tape D are drawing a con-
stant current of small amperage from the con-
ducting bars O3 and 04 as will be seen from
further description, while a somewhat different
action takes place in connection with tape C.

Here it may be stated that instead of making
direct connections between the listening stations
St to S% and P3 through the perforations (in
tape D) as shown, a system of relays may be
inserted in which case a majority of said per-
forations would be eliminated, but for simplicity
of illustration, and because the amount of cur-
rent that passes is small and accordingly the
movement of the paper tape will break the con-
nections without danger of serious arcing, I pre-
fer to show the wiring as illustrated. Adjust-
ment is so made that the tapes C and D are taut
between the brushes and the rollers 10 and 15.
The master switch 1, Fig. 7, is closed thus plac-
ing electro-magnet M in position to receive the
next electrical impulse sent out from clock con-
trolled mechanism represented at 14. Upon re-
ceiving an impulse from clock 14, which is only
momentary, the electro-magnet M, see Fig. 7, is
energized drawing armature HA upward against
the tension of spring 5 and through link K lift-
ing the contact element 2 against the companion
element 3. At the same time an upward motion
is transmitted through link 6 to the arm 7 of
the bell crank arm 7—T7a which, being pivoted
at 11, causes the arm 7a to move clock-wise thus
allowing pawl 8 to drop into. the succeeding
notch on ratchet wheel 9.
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Referring to Fig. 1, it will be observed that
contact element 2 is connected to the power
source 20 through a suitable resistance R, while
the conmipanion contact element 3 is connected
by & suitable conductor to the return plates or
bars O! and O3
switch 2-—3, Figs. 1 and 7, is closed, & current is
flowing from the positive source 20 through 2
to 3 to O! and O? and hence through any per-
foration that may be in the paper tape C and
into the brush which is not thereby insulated
from the conducting plates O!' and O? and
against which it presses. When electro-magnet
M, Fig. 7 is de-energized, which occurs immedia-
ately after receiving a momentary impulse from
clock 14, spring 5 draws armature HA down
carrying switch arm 2 away from switch contact
3 thus breaking the circuit between the line 20
and the conducting plates O! and O2. At the
same time the arm T of the bell-crank lever
7—7a is moved downward, thus forcing forward
pawl 8 which carries with it feed rollers 10 and
15 through ratchet wheel 9, and thereby feeds
forward tapes C and D due to the gripping ac-
tion exerted upon them by the rollers i0 and 15.
This brings the next horizontal line as shown on
Figs. 4, 5 and 6 under the brushes. The perfo-
rations in tape C are of such size in relation to
the size of the brushes that a slight forward
movement of said tape may take place before the
paper lifts the brushes away from and insulates
them from the conducting plates O! and 02
This distance is great enough to permit a down-
ward motion of the switch element 2 sufficient to
bresk the flow of current at the switch 2—3
rather than between the conducting plates O!
and 0?2 and the brushes. The purpose of this is
to prevent any sparking, due to breaking of the
circuit in proximity to code tape C.

Assuming that a perforation in the tape C has
enabled brush A2 {o receive an impulse of cur-
rent, I will trace its flow and describe the results
that it accomplishes. Being positive, the im-
pulse having come from positive line 20, through
R, contact 2, contact 3, wire 3a, plate O! and
brush A2, it passes through electro-magnet M!,
energizes the same and atiracts armature H! to-
ward it thus closing the switches shown at 25A,
304, 34A and 35A. The current passes on to
line 28, branching at 26E, a part passing to 27D
where its further course will be followed later
and & part passing on to 25F where it again
branches, one part passing through electro-
magnet M!* which attracts armature HS thus
connecting line 23 to the positive side of battery
V! through line 22 and armature H® The cur-
rent passing through the electro-magnet M4
then reaches the negative line 21, completing
the circuit.

Returning now to point 26F another portion
of the current passes through M1 energizing
that electromagnet and drawing to it armature
XS which is grounded through line 25. This ac-
tion brings the armature into contact with line
24 and grounds the negative side of the fila-
ments of T, T!, T? and T3 which are connected
to line 24. The other side of all of the filaments
are now connected to the opposite side of the
negatively grounded service battery V! through
line 23, armature H°® and line 22 and it will be
seen that the filaments of the radio receiving
tubes will light up and are ready to perform
their functions in the receiver. Armature H®
being in the left position also grounds one side
of the electromagnet M!2 and should an im-

Thus it will be seen that while .
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pulse be received by it through brush A2 at some
subsequent time while in this position such im-

pulse momentarily has a path to ground:

through armature H¢ and grounded line 25.

'This, however, has no bearing upon the imme- .

diate results to be obtained but will be referred
to later. .

Returning now to the branch of the circuit
which was left at 27D: The current through this
branch seeks through the windings of electro-
magnets M2, M4, M¢ M8 and MY to find an
outlet to ground, which outflet is found through
M2 since M! has drawn the armature H! to the
left and brought the grounded line 25 through
point Y! and 25A into contact with the opposite
side of the winding of M2 from which the im-
pulse comes. This action however, does not re-
turn armature H! to its original position because
more current is flowing through M! than
through M2 since the current has been divided
several times after leaving M! and before reach-
ing M2 Should however some other armature
be in the left position thus creating a path to
ground to the current flowing in line 27 but with
the windings of the opposing electro-magnet re-
ceiving no current due to the absence of a per-
foration beneath the corresponding brush, the
counter pull deseribed in regard to M! and M?
does not apply and the passage of the impulse
from line 27 to grounded line 25 through the
off winding energizes the electro-magnet
thereof, momentarily attracts its armature, and
thus breaks itself at this point and by drawing
the armature away from the switch contacts
destroys the connections between ifs associated
condensers and conductor lines 33, 34 and 35.

Armature H! having been drawn to the left,
one of the condenser pilates of C! is through
contact points ¥! and 30A and line 30 connected
to the grid side of circuit 1! while the other
plate is grounded through its permanent con-
nection to line 25. This condenser having pre-
viously been adjusted to the proper capacity to
tune Lt to receive the desired station WEAF,
such station is selected by circuit L. In like
manner condenser C2? is connected in circuit
with coil 13 through contact point ¥3, 34A and
lines 34 and 31, and condenser C3 is connected
in circuit with coil L5 through ¥¢, 354, 35 and
32, the slicht variation shown here being that
one plate of condenser C3? is connected through
line 28 to the positive side of the filament light-
ing circuit, in keeping with the needs of many
detector tubes. Condensers C? and C3 also hav-
ing been adjusted to tune respectively the grid
circuits of Tubes T¢ and T2 to the sending sta-
tion WEAF it will be understocd by anyone fa-
miliar with the art that the desired station is
selected.

Thus, it will be seen that the impulse pass-.

ing through the perforation of the tape by brush
A? has thrown the service battery V! into se-
ries with the receiving set, if by chance it has
been otherwise connected, grounded the oppo-
site sides of the filaments of the necessary tubes
and so turned on the set and at the same time
disconnected any tuning arrangement that may
previously have been in service, tuned the re-
ceiving circuits to the desired station and left
the parts in such arrangement that the program
being sent out by the desired sending station
becomes available to be delivered to the listen-
ing staticns, until a subsequent perforation on
the tape C changes the arrangement. In the
same manner that has been described, any of
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the other sending stations that have been pro-
vided for may be tuned in. A perforation in
the, tape C under the brush A3 would upon re-
ce.‘)mg an impulse tune in the station provided
for by condensers C%, C* and C¢ and disconnect
the condensers C!, C? and C? from the tuning
circuits, while perforations.under the brushes
A, A5 and AS would perform the same function
for other stations.

Having described the means which I have
provided for automatically turning on the ra-
dio receiving set and tuning in the desired
broadcasting station I will now describe the
means I have provided for delivering the pro-
gram being broadcasted by the station selected,
together with another program available from
some other or similar source, to listening sta-
tions.

The anode P3 of audio frequency ampli-

fying tube T3 is connected by wire 40A to one
of two windings of a relay which at its oppo-
site side is connected to line 40 of the latter
in turn being connected to the conducting plate
03, Figs. 1 and 6. From some other source,
which I have represented at TS, is the output
section of receiving unit U? of another three
element vacuum tube amplifier similar to T3
but which may be any device capable of trans-
lating audible sounds into corresponding elec-
trical impulses of the proper value. . The out-
put of T% is connected by a suitable conductor
to the conducting plate O* which, as before
described, is a brass or meta_l plate similar to
and for practical reasons in the same plane with
conducting plate O3 but not connected electri-
cally thereto. ' B! to B0 are brushes similar to Al
to A%, and, as shown in Fig. 6, are insulated
from the conducting plates O3 and O* by the
code tape D except at such times as perfora-
tions in tape D allow the brushes to make con-
tact with said conducting bars O3 and O*
S! to S5 represent telephones or other reproduc-
ing devices capable -of translating audio fre-
quency electrical circuits into. audible sounds.
S!A to S°A gre switches which make and break
the contact between the reproducing devices S!
to 85 and their respective wires leading to B!
to B, V3 is a power source whose negative
side is grounded and whose positive side is con-
nected to one side of each of the reproducers or
listening stations S! to 85 It will readily be
understood that separate power sources may be
provided for each reproducer or a single power
source may be placed elsewhere in the circuit as
for example in line 40 without changing the
sense of the invention, but for simplicity of ex-
planation I prefer to locate it as shown.

Brush B! reprezenting reproducer or listen-
ing station S! is connected by wire to brush BS
and in like manner all other listening stations
are connected to one brush located over the
conducting plate O3 and also to a corresponding
brush located over the conducting plate O4
The object of this is fo enable one or more sub-
scribers through unit U? to listen in on a second
program being broadcasted by another station,
as will be understood from the detailed descrip-
tion given above in connection with the con-
structions, functions and operations of the code
tapes.

A perforation in tape D, Fig. 5, on the first
horizontal line permits brush B! to come into
contact with the conducting plate O3 and the
circuit is completed from P3 through magnet
winding M!5 to wire 40 to conducting plate O3

7

to brush B! and (assuming switch S!A is closed)
through the windings of the reproducing device
St through V3 and to ground. As previously
shown the fllaments of T3 are grounded so the
circuit is now complete and a listener at S! may
hear the program being sent out by the selected
broadcasting station. When the perforation in
tape D occurs on the first vertical line on the
right hand section of D, (the sixth actual line
from the left, Fig. 5, but the second line from
left which bears the numeral 1,) then brush B8
will come into contact with conducting plate O4,
while the absence of a perforation under B!
causes the tape to insulate that brush from the
conducting plate C3, and inctead of the listener
at S! hearing the program being supplied to
the conducting plate O3 of receiving unit U! he
will hear some other program being supplied to
conducting plate O* from another source or re-
ceiving unit U? represented by 'TS.

In the same identical manner the reproducers
or listening stations S2? to S5 are automatically
supplied the program which has been arranged
for them by the perforations on the code tape D.

Since each reproducing or listening unit as in-
dicated by S! to S5 will require a given amount
of electrical energy within certain limits to op-
erate it satisfactorily the amount of energy sup-
plied by the conducting plate O3 must in a gen-
eral way vary within corresponding limits pro-
portionate to the varying number of reproducers
being supplied if comfortable volume of sound
is to be maintained at each reproducer. I have

accordingly provided means for automatically -

accomplishing this and which I will now de-
scribe. M Fig. 1 is one winding of a relay
which, as previously stated, is in series with
anode P3 of tube T3. H' is the armature of the
relay connected through line 24, armature H®
(which it will be recalled is closed against 24,
while the radio receiver is in operation) to
grounded line 25. The armature H" is adjusted
away from the winding M! so that it will not
lift when sufficient current is passing to supply
as many reproducing units as tube T8 is capable
of supplying comfortable and without distortion
of the audio frequency waves. When however, a
greater number of reproducers or listening units
are cut in, in parallel P3 the impedance from the
conducting plate O to ground that is, the im-
pedance of the plate circuit external to the tube
decreases due to the additional paths that have
been opened and more current flows through
winding M!® and enough pull is ultimately ex-
erted on H7 to lift it. It is to be noted that
tube T3 must be so chosen that it is working

[

10

15

20

30

40

50

sufficiently below saturation and has such inter-

nal impedance that Ohm’s law applies at least
as an approximation. This action through the
armature H? grounds one side of the filament of
amplifying tube T* whose other side is parma-
nently connected to positive line 23, thus an ad-
ditional tube is thrown into operation. As in-
dicated on the diagram the grid element of the
amplifying tubes T2 and T¢ are connected in
parallel and accordingly T¢ serves to increase
the amount of energy available provided the
anodes also are joined by conductors. Connec-
tion is made from anode P* through winding
M7 of a second relay back through winding M16
which cecoperates with winding M of the first
relay. The purpose of this is to strengthen the
lifting force which holds armature H7 in closed
position and thus prevent any fluttering of ar-
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mature H7 which might otherwise occur due to is grounded through armature H® and line 25
its delicate balance. as previously described. The current passing
When enough additional reproducing or listen- through M!2 draws armature H® away from con-
ing units are thrown into circuit with the con- tacts 24A and 25K thus brf:aking its own path
ducting plate O3 to cause still more ‘additional ' to ground at 25K and breaking the ground con-
current to flow from P3 and P4 and the amount nection from the filament of all tubes connected
flowing from P¢ through the winding M7 be- to line 24. The tubes are now out of operation
comes great_enough it lifts the armature H8 and and will remain idle until some subsequent oper-
grounds the filament of tube T in a manner ation of the control system turns them on in the
similar to that described in connection with tube manner previously explained.
T4 The anode P? is connected through winding When a perforation occurs in the tape C be-
Mi® which cooperates with winding M to hold neath brush A? and an impulse is received the

[

10

armature H? firmly in closed position and passes current passes through the winding of the elec- -

on to line 40 and thence to conducting plate tro-magnet M3 gnd thence to the grounded line
03. The grids and anodes of tubes T3, T¢ and 21 The magnet thus energized attracts arma-
T5 now all being in paraliel, and with the fila-
ment heated the three tubes are operating co- F
operatively to supply current to the larger num- with high potential line 20 of a_commercial cir-
ber of reproducing or listening units. cuit. Resistance R! is of such value that the

The condition described having once been battery V! will be recharged at the desired rate.
attained,. prevails until the tape D causes the - H° in ifs movement also breaks the connection
brushes B! to B® to be momentarily insulated between V! and line 23 supplying the filaments
from the conducting plates O3 while that por- of T%, T% T3 T¢ and T3 and while the battery
tion of the tape which lies between the perfo- Iis charging no_connection exists between it and
rations on the horizontal lines is passing beneath the radio tubes. When it is desirable to have
the brushes. During this interval there being the baitery again disconnected from power line
no outlet for the current from the anodes of 20, and no perforation occurs in tape C at the
tubes T3, T4 and 'I® no current is flowing in the desired time which will cause the electro-magnet
windings M5 to M!8 with the result that arma- M to be energized and function as described in
tures 7 and HS drop thus cutting tubes T¢ and tracing the path of current from A2 to discon-
T5 out of the eircuit and they will be returned nect V! from line 20, then a-perforation on the
to operation again only if the number of re- horizontal line marked “Battery Discharge”
producers or listening stations in circuit with the coming under brush A% will, upon receiving an
conducting plates O3 during the next time pe- impulse, cause current to flow through the
riod is sufficient to require them snd cause the winding of M, energize the magnet and draw
cycle previously described to repeat itself. In armature H® away from contact with line 20
the event that the number of reproducers is not and end the charging peried and set up a con-

changed while brushes B! to B¢ are so insu-
lated, tubes T¢ and T will almost instantane-
ously be reenergized, so that no interruption of
the program will be evident. -

Other systems of placing relays may also be
used to accomplish the above result, without
changing the spirit of the invention; for ex-
ample, the indicator lamps ST? to-ST® of Fig.
11 may in fact be three element tubes whose
grids and anodes are connected in parallel with
tube T3 of Fig. 1 in which case an additional
tube is thrown into operation each time an addi-
tional reproducer or listening station comes into
operation. ) -

It will be seen from .the foregoing that I
have provided novel means for automatically
distributing, in accordance with s prearranged

nection between the battery V! and line 23 with-
out otherwise effecting the adjustment of the
system.

It is well known to those familiar with radio
reception that signals from nearby powerful
broadcasting stations are in some localities re-
ceived with such intensity that the normal ampli-

flcation provided to build up the signals from g

other desirable stations sufficient for good re-

ception is too great in the case of the stronger .

signals, and accordingly some reguiating means

are desirable to enable the amplification to be-

varied for the different broadcasting stations fo
be received. Accordingly, I have provided suic-
matic means for accomplishing this and in con-

nection.with my system by providing when re-
quired, a third code tape E (see Fig, 9 similar

schedule, one or more programs being received, to that shown in Fig. 5 and operated by mech-
to o multiplicity of listening stations, in such ahism similar to that shown in Figs. 6 and 7,
manner that each listening station is independ- heretofore described. This may, in fact, be
ent of each or all of the other listening stations. taken care of by a mere widening of the rolls and
as to what it may receive and when it may re- shafts shown in Figs.} 6 and 7 sufficiently t0 ac-
ceive it. ’ " commodate the third-tape and in any event it
It will also be seen that I have provided moves forward synchronously with tapes A and
means for automatically regulating the amount B or tapes C and D as the case may be.
of current available, from the radio receiving  Referring to Fig. 9 in detail, the tube T9 is the
set, within general limits, proportionate to the Ssame as tube T2 in Fig. 1. The variation of the
requirements of the varying number of repro- circuit from that shown in Fig. 1 is as follows.
ducer or listening units which are to be served. The negative side of a high- voltage battery V¢
Referring now to A7, Fig. 1, and the seventh 1is connected by a suitable conductor-to the con-~
vertical line from the left of the tape C illus- ducting plate O3, and taps are taken from this
trated in Fig. 4: When service is not further battery at points of varying potential. Each of
required from the radio receiving set due te idle these taps is connected to one of the brushes D!
periods or otherwise, a perforation on the line to Df. Conducting plate OF is conmected to the
marked “set off”” will serve to automaticaly turn anode P3 of tube T2 by suitable conductors and
the set off in the following manner. The im- is insulated from brushes D! to D8 by the paper
pulse reaching brush A7 as described in connec- tape. When a perforation occurs say under
tion with A2, passes through windings M2 which brush D!, the cwrrent flows from V3 through

ture H? and throws the positive side of storage
battery V! into contact, through resistance R!,
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such listening statmns as are in operation
through switches S!A to SSA, through those
brushes B! to B® which project through such per-
forations in tape D as occur beneath said
brushes, through conducting plate O3, and
through the entire battery Vo through brush D3,
thus putting V10 into series with V3 and through
the perforation in the third tape E to the con-
ducting plate O5 and to anode P3. The voltage
of V3 thus being augmented by V1% places a
higher potential on P2 than when V3 alone is in
the circuit. When a perforation occurs in the
third tape E beneath any of the other brushes
only a part of V!¢ dependent upon the tap rep-
resented, is thrown info circuit with V3, and a

. correspondingly lower potential is placed on the
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anode P3, The amplification is thus varied by
varying the anode potential of the amplifying
tube.

- It is also well known that to achieve satistac-
tory amplification with three element tubes, grid
biasing means should be provided to maintain
the proper normal potential on the grid in its
relationship to the other elements of the tube,
and that as the normal anode potential varies
the normal grid potential should also be varied
within general limits. I achieve this result au-
tomatically, still referring to Fig. 9, by placing
a grid biasing battery in the positions shown at
V5. Taps are taken off and connected to brushes
J1 fo J7 in a manner similar to that described
for battery V10, When it is desirable to put a
lower negative potential on the grid of the tube
T3 as a higher positive potential is placed on
anode P3, the positive side of the biasing battery
is connected to the negative side of the filament
of tube T3, and the conducting plate O8 is con-
nected to the grid return wire from tube T3,
When a perforation in.the tape E occurs say be-
neath brush J! the full voltage of the battery V°
is in effect and the grid potential is lowered in
its relation to the filament in accordance with
the voltage of V5. When the perforation occurs
beneath any of the other brushes the difference
of normal potential between the grid and fila-
ment is less in accordance with the voltage rep-
resented by the tap to which the brush is con-
nected.

It may be found desirable to control the sig-
nal potential impressed on the grid of tube T3,
either as an alternative to the method Just
described, or in addition thereto to prevent over-
loading of the tubes and the resultant distor-
tion. For this purpose I may provide a plurality
of resistances R!, R%, R? as shown in Fig. 9A
connected at one end to the grid of tube T3 and
at the other to brushes J!A, J2A and J3A nor-
mally held out of contact with return plate OfA
by tape EA, "As will be understood the stronger
the signal and the less amplification desired the
smaller will be the value of resistance R to be
cut in. Preferably no resistance will be used
when maximum amplification is desired, and,
the use of resistances controlled by the record
may be in addition to that shown in Fig. 9 in
which case the plate voltage, grid bias, and
signal potential would all be controlled, or it
may be an alterna,mve ‘to the arrangement of
Fig. 9.

When a perforation is provided in the tape C,
Figs. 4 and 6, in such position as to tune in a
sending station whose signals are known to be
rezeived with ‘great intensity perforations are
also placed in the third tape E in such position
as will, during the time the station is to be on,

. 9
vlace a low value of V0 jn series with V3, and

other perforations are placed in the third tape E .

in such positions as will put the desirable nega-
tive bias on the grid. When stations are to be
received the signals from which are known to
be weaker perforations are placed in the third

-tape E in such position as will give higher poten-

tial to P? and lower the normal potential of
the grid; thus the movement of the third tape
E will automatically regulate the amplification
and also vary the potential of the grid in accord-
ance with the schedule in code previously pre-
pared, as by perforations in tape E. ,

Referring to Fig. 10 the armature H! is similar
to armature H! of Fig. 1 the only variation being
that an additional contact point ¥® with corre-
sponding connections X5 and 24a are provided.
The reference numeral 23 indicates the positive
side of some suitable electrical source the nega-
tive side of which is grounded. The characters
L! and L2 indicate lamps or any electrically oper-
ated signal devices. When the armature H! is
in closed position, its armature having been
attracted by the electro-magnet M, a circuit is
prepared from 23 through L1, 24A, Y5 and X5 to
line 24. When armature H€ is in closed position
against the electro-magnet M!! line 24 is.con-
nected through H® to grounded line 25, and the
current from 23 having a path to ground oper-
ates L! and so indicates in a suitable manner
that the broadcasting station represented by Ht
is tuned in. A similar path having been pro-
vided through L? an indication is given by I3
that 24 is in contact with 25 and the negative
side of the filaments of T! to T3 (see Fig. 1) is
grounded, and, provided current is being sup-
plied to the other side of the fllament, that the
receiving set is in operation.

In Fig. 11 is shown a diagram of the electrical
circuit equipped with suitable means for auto-
matically controlling visible signals to indicate
the listening stations which are receiving service
at any time. The reference characters ST! to
ST5 designate signal lamps or other electrically
operated indicating devices and MS! to MS? the
windings of relays. When the switch S1A is
closed and current is flowing in the circunit
through listening station S! winding MS! and
brush B! the electro-magnet MS! is thereby en-
ergized and attracts armature HS! which closes
the circuit through battery VS, armatire HS!,
contact SIC and signal -ST! and operates the
latter indicating that the reproducer or listening
station S1! is being served. In the same identical
manner indications are provided for each of the
other reproducers or listening stations.

Referring to Fig. 12, Bil, B3, BI3 gnd B are
brushes whose relationship to the conducting
plates O3 and O* are identical to that of B! to
Bl¢, Fig. 1, but which are connected to means
for delivering the programs represented by con-
ducting plates O3 and Of in somewhat different
manner than directly to the reproducers or
listening stations, as previously described and
shown at S! and S2. The characters Al® and A20
are brushes similar to A! to A? of Fig. 1, and in
the same relationship to conducting plates O
A high resistance unit R¢ is provided one side of
which is connected to the positive side of V3
and the other side of which is connected to a
wire or other suitable conductor 90 which is
joined at one terminal to brushes B!l gnd B3
and at the other to one plate of a condenser 16
of sufficient capacity to readily pass electrical
waves of audio frequency. The reference nu-
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meral 20 designates the ungrounded side of an
ordinary commercial light or power circuit, or
any circuit in fact which is constantly or occa-
sionally used for some purpose other than sup-
plying audio frequency currents to reproducing
devices; 21 the second wire of the same circuit;
S8 and ST telephones or reproducers; C!7 and Ccis
by-pass condensers in series with s8¢ and S7 re-
spectively; and S¢A and S'A are switches which
bridge listening stations S* and S? respectively
across the power line 20, 21 through condensers
C17 and C,

When a perforation occurs under brush B,
current from V3 passes through resistance Rt
and to conducting plate O3, In accordance with
the well known principle that currents divide
inversely as the impedances of their paths, the
audio frequency currents from tube T* and con-
ducting plate O3 instead of following the path
of the direct current from V3 through R* to
conducting plate O3, pass through condenser
C18 gnd are superimiposed upon any current that
may be flowing in line 20.

‘When telephones or other reproducers are
bridged across the line 20—21, if 21 be grounded,
or from line 20 to any ground, the audible fre-
quency currents coming from conducting plate
O3 through line 90 pass through the by-pass
condensers and the reproducing units and are
thus made audible to the listener. Other well
known systems of transferring audio frequency
currents to line 20, such as direct connection or
through transformers or otherwise, may be uti-
lized, but as the novel feature of my invention
is concerned with the means for automatically
controlling the selection or distribution or both
of the programs to be superimposed upon a line
or lines simultaneously utilized for some other
purpose, rather than the method of utilization
of such lines for the purpose, I show only this
preferred form of connection.

The reference numerals 75, 76, 77, 81 and 82

designate the essential parts of an ordinary
mechanical repeater such as were extensively
used by telephone companies for amplifying
currents on long distance lines prior to the de-
velopment of vacuum tube repeaters; 75 being
one terminal of the microphone button; 76 being
the diaphragm; 17 being the button; 81 be-
ing the magnetizing winding of the repeater;
82 being the winding of the receiving circuit of
the repeater; and 91 and 92 being the sections
of the core of the repeater. 70 and 71 are the
wires of an ordinary commercial telephone cir-
cuit. 72 represents the central switchboard of
the telephone system with which 70 and 71 are
connected. 87 and 88 represent ordinary com-
mercial telephone sets connected through 85 and
86 to the central switchboard 72 and through
such switchboard capable of being placed into
communication with lines 80, 71. And H20 is an
element similar to the part H!-5 shown in Fig. 8
but with only two contacts.

When a perforation occurs in tape C beneath
the brush A and an impulse is received the
current passes through line 93 through winding
MM and to ground, energizing the magnet of
MM and so attracts armature H2?, and closes the
circuit through contact 79, wire 80, battery V°®
and winding 81 of the repeater allowing current
to energize core 92, in accordance with the well
known requirements of the repeater. At the
same time the circuit through 70, 73, 78, 76, 177,
75, 74 and 71 is closed putting the microphone
of the repeater across the telephone line circuit
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70, 71 and thereby performs all the functions
normally associated with the lifting of the re-
ceiver from the hook of a telephone, the wiring
of which is similar to that shown diagrammadti-
cally at 89.

As will readily be understood by those famil-

jar with present day manually operated tele-
phone switchboards, this through various means
notifies the operator at the switchboard that the
particular line represented by 70—71 is in
aoperation.
. When a perforation occurs in tape D beneath
either of the brushes connected to line 84 the
audio frequency currents flowing from line 84
through the receiving circuit winding 82 of the
repeater and through line 83 to V* operates the
microphone 75, 76, 77 in :the manner well
understood, and with the microphone bridged
across the lines 70, 71 causes the program being
delivered to line 84 to be made available to
the switchboard operator at 72 who may cause
it to be further transmitted to subscribers
stations represented at 87 and 88.

It is not my purpose to limit myself to this
particular means of communicating the pro-
grams to the telephone lines, but as the novel
features of my invention lie in the automatic
selection and distribution of programs to ordi-
nary commercial telephone lines, I have shown
simple effective and readily understood means
for effectively connecting my system to an ordi-
nary telephone line without materially altering
the wiring of the line or impairing its capacity
to perform its ordinary function as & telephonic
device. .

When a perforation occurs in tape C beneath
the brush A2 and an impulse is received, the
current passes through line 94, winding M®® and
to ground. The core of M® is thereby ener-
gized and draws the armature H?® away from
MM breaking the circuits set up by the previous
impulse from A2 and so disconnects the micro-
phone from 70—71 and notifies the operator
at 72, by such means as may be provided at the
switchboard, that the program for the time
being is concluded.

In Fig. 13 I have illustrated the preferred
form of mechanism and electrical circuits em-
ployed in automatically selecting a program or a
portion of a program to be temporarily or
permanently recorded. Referring to the same
in detail the characters O!, O3, and O* are
the same as those illustrated in Fig. 1, and
brushes B!5 and B¢ bear the same relationship
to O3 and Ot as do B! and B® and therefore are
capable of selecting the program from either
O3 or Of in accordance with the position of
perforations on the code tape D. The reference
numeral 115 designates an electric motor; 117
a notched clutch as shown which revolves freely
upon the shaft 118 and slides laterally upon
shaft 118 as well; 119 a notched extension of
gear wheel 125; 125 a gear wheel which revolves
freely upon shaft 118 and which is securely
attached to any suitable mechanism for record-
ing audio frequency waves, such as the old
and well known wax cylinder of a phonograph
as represented by 120; 116 a continuous belt
connected between the motor 115 and clutch
117 and capable of transmitting motion from
115 to 117; 112 a round recording instrument;
126 a needle or point attached to the diaphragm
of 112; and H2! an armature loosely pivoted at
127, the lower end of which is attracted by
either electro-magnet M!S or M!¢ and the upper
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end of which fits loosely into groove 124 of
clutch 117 to enable lateral motion to be trans-
mitted to the clutch 117 without preventing the
latter from revolving freely upon shaft 118.

- When a perforation occurs on tape C beneath
brush A% and an impulse is received through
the conducting bar O! a current passes through
the winding of the electro-magnet M!7 to line
113. and thence to ground through the con-
nection 113A. . This energizes the electro-mag-
net M!7 and attracts armature H® which is
connected through line 123 to the grounded side
of power line 21, and closes the circuit through
line 20, line 114, the windings of the motor
115, armature H2 and to line 21, thus starting
the electric motor 115,~and through belt 116
causes clutch 117 to revolve.

When a perforation in the tape C occurs
beneath brush A2 the latter will, upon receiving
an impulse from conducting bar O, energizs
electro-magnet M and attract armature H2!
thus moving clutch 117 laferally on its shaft
118 and cause the teeth on clutch 117 to engage
with the teeth on 119 and so place into opera-
tion the recording device.

A perforation on tape C occurring under
brush B1? or B!® permits either program supplied
by O3 or 0%, dependent upon whether the per-
foration is beneath B!7 or B8, to pass through
line 121, the windings of the recording instru-
ment 112, line 122, V' and to ground. The
varying pulsations of current passing through
the windings of 112 move the diaphragm up and
down through the point 126 and such move-
ments are recorded in the wax cylinder 120 in
a manner well understood by those who are
familiar with voice recorders.

When a perforation in the tape C occurs be-
neath brush A2 and an impulse is received, the
current passes through the-eclectro-magnet M!6
and to ground through 113A thereby energizing
the core of M!¢ and attracting the armature
H?, which, being pivoted at 127 throws clutch
117 out of engagement with notched extension
119 of gear shaft 125 and so causes the cylinder
120 to stop revolving.

When a perforation in tape A occurs be-
neath brush A% and an impuise is received the
current flows through the windings of electro-
magnet M8 to-line 113 and to ground through
connection 113A. This energizes M8 and at-
tracts armature H% breaking the motor circuit
and so stops the motor. i

Fig. 14 is a diagrammatic illustration of the

same mechanism described in connection with -

Fig. 13 but in which a microphone 110 is sub-
stituted for the telephone receiver or sound re-
cording instrument 112 and follows the path
in the wax cylinder 120 as made by said instru-
ment 112. 128 is a point or needle similar to
needle 126 and is attached to the diaphragm of
the microphone 110. T7 is a three element
amplifying tube. When it is desired to repro-
duce for the benefit ‘of listeners any program

-that has previously been recorded on cylinder

120, the properly positioned perforations in
tapes C and D will accomplish this end.

In addition to the position of perforations in
the tape C as described a perforation is also
located to come beneath brush A% at the same
time perforation comes beneath A22. See also
Fig. 13. Upon receiving an impulse at A2, cur-
rent passes through the winding of electro-
magnet M20 and to ground.- This energizes the
core of the electro-magnet M2 and attracts

11
armature H33 closing three circuits as shown.
The circuit through VS8, preferably a part of
the A battery system or at any rate connected
thereto, 104, 105 to the fllament of tube T7
now being closed by the action of the electro-
magnet M puts the amplifier tube T7 in con-
dition to function. Current from V10 flows
through 107, 108, 109, 110, 111 and L10 back
to Vi0. The intensity of this current is varied
by the microphone 110 in accordance with the
indentations of cylinder 120 and is amplified
through the transformer L10, L1l and tube T7
which is diagrammatic and represents as many
stages of amplification as may be needed or
desired in accordance with well known prin-
ciples, and the sounds previously recorded on
the cylinder 120 are thus reproduced at. P7.
When the points 101 and 106 ‘are. in contact
due to the action of electro-magnet M2, the

program received at P7 from the cylinder 120, 2

as described, is carried through wire 100 to
101, 106, 102, and joined at 103 to the line
leading to the conducting bar O3, from which
point it is available for distribution in the same
manner as programs coming directly from the
radio receiving devices previously described.

When a perforation occurs beneath brush A%,
and current flows into brush A%, electro-mag-
net M19 is energized drawing armature H22
away from electro-magnet M2 and breaks the
circuits last described and so discontinues the
program from the cylinder 120.

Thus it will be seen that I have provided
means for automatically selecting any num-

ber scheduled to appear on any broadcasting :

station program within range of the receiv-

“ing set, make a record of such number at the

same time it is being distributed to listeners
and at a later time automatically repeat such
program for the benefit of other subscribers.

From the foregoing it will be seen that I
have devised a new system of automatically
selecting and distributing radio broadecasted
programs and have indicated means for car-
rying the same out in practice. It is to be
expressly understood, however, that I do not
Imit myself to the exact system shown nor to
the exact means indicated for practicing the
same as many changes may be made in both
and other modifications resorted to without de-
viating from the true spirit and scope of my
invention. .

What I claim and desire to secure by Letters
Patent is: -

1. A machine for the selection and distribution
of radio programs, comprising a radio receiving
station and a code tape, in combination with
means automatically controlled by said tape for

selecting and distributing one or more broad-

casted programs, :
2. A machine for selecting -and distributing

. radio broadcasted programs, comprising a radio

receiving station and a plurality of code tapes,
in combination with means controlled by one of
said tapes for selecting the programs, and means

controlled by another tape for distributing the

programs selected.

3. A machine for selecting and distributing
radio broadcasted programs, comprising a radio
receiving station and a plurality of code tapes,
in combinstion with means controlled by one of
said tapes for automatically selecting one or
more programs, and means simultaneously con-
trolled by another-tape for automatically dis-
tributing the program or programs selected.
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4. A system for the selection and distribution
of radio programs, comprising a radio recelving
station and a plurality of listening stations, in
combination with means including a prearranged
control means constituting a record of said pro-
grams to be rendered for automatically selecting
and distributing said programs to said listening
stations at predetermined times.

5. A machine for the selection and distribution
of radio programs, comprising a radio receiving
station and a plurality of movable code tapes,
in combination with means automatically con-
trolled by the movement of said tapes for suc-
cessively receiving and simultaneously distribut-
ing a plurality of said broadcasted programs.

6. A machine. for. selecting and distributing
radio broadcasted programs, comprising & radio
receiving station and a plurality of code tapes.
in combination with means controlied by one of
said tapes for simultaneously selecting a plural-
ity of said programs, and means controlled by

~ another tape for simultaneously distributing the
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programs selected.

7. A machine for the selection and distribu-
tion of radio programs, comprising a radio re-
ceiving station and a plurality of code tapes,
means for feeding said tapes, in comibnation
with means automatically controlled by the
movement of said tapes for simultaneously re-
ceiving and distributing a plurality of said
broadcasted programs. ) B

8. A machine for the selection and distribu-
tion of radio programs, comprising & radio re-
ceiving station and a plurality of code tapes, in
combination with means controlled by said tapes
for receiving and distributing one or more
broadcasted programs, said means including
means for automatically turning on the radio
receiving set and tuning in the desired broad-
casting station. -

9. A machine for receiving and distributing
radio broadcasted programs, comprising a radio
receiving station and a plurality of code tapes,
in combination with means controlled by one of
said tapes for selecting the programs, and means
controlled by another tape for distributing the
programs selected, said first mentioned means

including means for automatically turning on..

the radio receiving set and tuning in the desired
broadcasting station. i ]

10. A machine for the selection and distribu~
tion of radio programs, comprising a radio re-
ceiving station and a plurality of code tapes, in
combination with means automatically con-
trolled by said tapes for ‘simultaneously receiv-
ing and distributing one or more broadcasted
programs, said means including means for auto-
matically turning on the radio receiving set and
for tuning in the desired broadcasting station.

11. A machine for the selection and distribu-
tion of radio programs, comprising a radio re-
ceiving station and a plurality of code tapes, in
combination with means automatically con-
trolled by said tapes for receiving and distribut-
ing one or more broadcasted programs, and
megns automatically controlled by one of said
tapes for turning off the receiving set.

12. A machine for the selection and distribu-
tion of radio programs, comprising a radio re-
ceiving station and a plurality of code tapes, in
combination with means. automatically con-
trolled by said tapes for receiving and distribut-
ing one -or more broadcasted programs, said
means including means automatically controlled

1,888,750

by one of said tapes for recharging the service
battery.

13. A machine for the selection and distri-
bution of radic programs, comprising a radio
receiving station and a plurality of code tapes,
ih combinsation with means automatically con-
frolled by said tapes for receiving and distribut-
ing one or more broadcasted programs, and
means for automatically varying the amount
of amplification from different broadcasting sta-
tions.

14. A machine for selecting and distributing
radio broadcasted programs, comprising a radio
receiving station and a plurality of code tapes,
in combination with means controlled by one
of seid tapes for selecting the programs, means
controlled by another tape for distributing the
programs selected, and means for automatically
varying the amount of amplification from differ-
ent broadcasting stations.

15. A system for the selection and distribution
of radio programs, comprising a radio receiving
station and s plurality of listening stations, in
combination with means for automatically se-
lecting one or more programs at a predeter-
mined future time, means for automatically
and_simultaneously distributing at a predeter-
mined future time the selected program or pro-
grams to said listening stations, ard means for
controlling visible signals to indicate the listen-
ing stations which are receiving service at any
particular time. ~

16. A system for the selection and distribu-
tion of radio programs at a predetermined fu-

ture time comprising a radio receiving station ;

having tuning means, means operating the tun-
ing means, selecting mechanism for the operat-
ing means including at least one actuating mem-
ber and one cooperating member, the members
being spaced from each other a distance pro-
portional to a predetermined time interval, a
plurality of listening stations, distributing mech-
anism including at least one.actuating member
and one cooperating member, the members being
spaced from each other a distance proportional
to a predetermined time interval, and time con-
trolled means moving one of the members of the
selecting and of the distributing mechanism at a
fixed rate of speed into cooperating relation with
the other member at the predetermined future
time to tune the radio receiving station to the de-
sired program and to distribute the program to
the desired listening stations. ‘

17. A system for the selection and distribu-
tion of radio programs at a predetermined fu-
ture time comprising a plurality of radio receiv-
ing stations each having tuning .means, means
operating each of the tuning means, selecting
mechanism for each of the operating means, a
plurality of listening stations, distributing mech-
anism connecting at least one of the receiving
stations to the desired listening stations, the se-
lecting and distributing mechanism including at
least one actuating member and one cooperat-
ing member, the members being spaced from
each other proportional to a predetermined time
interval, and time controlled means moving one
of the members of the selecting mechanism and
of the distributing mechanism at a fixed rate
of speed into cooperating relation with the other
member at the predetermined future time to
tune the receiving stations and to distribute the
programs to the listening stations.
~18. A system for the selection of radio pro-
grams at a predetermined future time compris-
ing a radio receiving station having tuning
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means, means 6perating the tuning means, se-

lecting mechanism for the operating means in-

cludipg at least one actuating member and one
cooperating member, the members being spaced
from each other proportional to a predetermined
time interval, amplifying means for the receiv-
ing station, mechanism controlling the ampli-
fying means including at least one actuating
mermber and 8 cooperating member spaced
therefrom a distance proportional to a prede-
termined time interval, and time controlled
means moving one of the members of the select-
ing mechanism and of the controlling mecha-
nism at a fixed rate of speed into cooperating
relation with the other member at predeter-
mined future times to tune the radio receiving
station to the desired program and amplify the
program. .

19. A system for the selection and amplifica-
tion of radio programs at a predetermined future
time coraprising a radio receiving station, having
en amplifying tube with an. anode, selecting
mechanism for the radio receiving station to
automatically select the desired station at the
predetermined future time, means supplying a
plurslity of electrical potentisls, mechanism for
connecting & desired potential to the anode of
the amplifying tube including at least one ac-
tuating member and a coopersating member, the
two members being spaced from each other g
distance proportionsl to & predetermined time
interval, and time controlled means moving one
of the members of the potential connecting
mechanism at a fixed rate of speed into coop-
erating relation with the cooperating member
to amplify the desired program.

20. A system for the selection and amplifica-

tion of radio programs at a predetermined fu-

ture time comprising a radio receiving station
having tuning means and an amplifying tube
having an anode, means operating the tuning
means, selecting mechanism for the operating
means including at least one actuating member
and a cooperating member, the members being
spaced from each other a distance proportional
to a predetermined time interval, means supply-
ing a plurality of electrical potentials, mech-
anism for connecting a desired potential to the
anode of the amplifying tube including at least
one actuating member and a cooperating mem-
ber, the members being spaced from each other
& distance proportional to a predetermined time
interval, and time controlled means moving one
of the members of the selecting mechanism and
of the potential connecting mechanism at a fixed
rate of speed into cooperating relation with the
cooperating member. o
21. A system for the selection and amplifica-
tion of radio programs at a predetermined future
time comprising a radio receiving station having
an amplifying tube with an anode and grid, se-
lecting mechanism for the radio receiving sta-
tion to automatically select the desired station
at the predetermined future time, means supply-
ing a plurality of electrical potentials, mechanism
for connecting a desired potential to the grid
and to the anode of the amplifying tube includ-
ing at least one actuating member and a coop-
erating member, the members being spaced from

each other a distance proportional to a prede-

termined time interval, and time controlled
means moving one of the members of the po-
tential connecting mechanism at a fixed rate of
speed into cooperating relation with the coop-
erating member to amplify the desired program.

13

22. A system for the selection of radio pro-

grams at a predetermined future time compris-

ing a radio receiving station having tuning
means and an amplifying tube having an an-
ode and grid, means operating the tuning
means, selecting mechanism for the operating
means including at least one actuating member
and a cooperating member, the members being
spaced from each other proportional to a pre-
determined time interval, means supplying a
plurality of electrical potentials, mechanism for
connecting a desired potential to the anode and
grid of the amplifying tube including at least
one actuating member and a cooperating mem-
ber, the members being spaced from each other
& distance proportional to a predetermined time
interval, and time controlled means moving one
of the members of the selecting mechanism and
of the potential connecting mechanism at a
fixed rate of speed into cooperating relation
with the cooperating member to select and am-
plify the desired program.

23. A system for the distribution and amplifi-
cation of radio programs at a predetermined
future time comprising a radio receiving station
having an amplifying tube, a plurality of listen-
ing stations, distributing mechanism for auto-
matically connecting the listening stations to the
recelving station at the future time, means sup-
plying a plurality of electrical potentials, mech-
anism for connecting a desired potential to the
amplifying tube including at least one actuating
member and a cooperating member spaced
therefrom a distance proportional to a prede-
termined time interval, and time controlled
means moving one of the members of the poten-
tial connecting mechanism at a fixed rate of
speed into cooperating relation with the coop~
erating member.

24. A system for the distribution of radio pro-

grams comprising a radio receiving station hav-

ing a plurality of output sections, a pluralty of
listening stations adapted to be connected there-
with, and means automatically increasing and
decreasing the number of output sections con-
nected to the receiving station upon a prede-
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termined increase and decrease respectively in
the amount of electrical energy drawn by the .

listening stations. .

25. A system for the distribution of radio pro-
grams comprising a radio receiving station hav-
ing a plurality of output sections, a plurality of
listening stations adapted to be connected there-
with, electromagnetic means in the output cir-
cuit of each output section and actuated upon
a predetermined flow of current passing there-
through, and switch means for each electro-
magnetic means controlled by each electromag-
netic means depending upon the current carried
thereby to vary the number of output sections
operatively connected with the receiving station.

26. A system for the distribution of radio pro-
grams at predetermined future times comprising
a radio receiving station having a plurality of
output sections, a plurality of listening stations,
distributing mechanism for connecting the lis-
tening stations to the receiving station including
at least one actuating member and one cooperat-
ing member, the members being spaced from
each other proportional to a predetermined time
interval, time controlled means moving one of
the members of the distributing mechanism at a
fixed rate of speed into cooperating relation with

the other member at the predetermined future

time to distribute the program to the desired
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listening stations, and means controlied by the
flow of current to the listening stations for vary-
ing the number of output sections operatively
connected with the receiving stations.

27. A system for the distribution of radio pro-
grams at predetermined future times comprising
o, radio receiving station having g plurality of
output sections, a plurality of listening stations
to. be connected therewith, electromagnetic
means in the output circuit of each output sec-
tion and actuated upon a predetermined flow
of current passing therethrough, switch means
for each electromagnetic means controlled by
each electromagnet means depending upon the
current carried thereby to vary the number of
output sections operatively connected with the
receiving station, distributing mechanism for
connecting the listening stations to the output
section of the receiving station including at least
one actuating member and one cooperating mem-
ber, the members being spaced from each other
proportional to a predetermined time interval,
and time controlled means moving one of the
members of the distributing mechanism at a
fixed rate of speed into cooperating relation with
the other member at the predetermined future
time to distribute the program to the desired
listening stations.

28. A system for the selection of radio pro-
grams at a predetermined future time compris-
ing at least one radio receiving station having a
battery, at least one listening station, distribut-
ing mechanism for connecting the listening sta-~
tion to the receiving station at the predeter-
mined future time, battery charging mechanism
for connecting a potential to the battery includ-
ing at least one actuating member and one
cooperating member, the members being spaced
from each other a distance proportional to a
predetermined time interval, and time controlled
means moving one of the members of the battery
charging mechanism at a fixed rate of speed into
cooperating relation with the other member to
recharge the battery at the desired future time.

29. A system for the selection and recording
of radio programs at a predetermined future
time comprising a radio receiving station, select-
ing mechanism automatically selecting a desired
program at a predetermined future time, means
for recording the program, mechanism operating
the recording means including at least one actu-
ating member and one cooperating member, the
members being spaced from each other a dis-
tance proportional to a predetermined time in-
terval, and time controlled means moving one
of the members of the recording operating
mechanism at a fixed rate of speed info cooper-
ating relation with the other member at the
predetermined future time to operate the re-
cording mechanism and record the program.

20. A system for the selection and recording of
radio programs at a predetermined future time
comprising a radio receiving station having tun-
ing means, means operating the tuning means,
selecting mechanism for the operating means
including at least one actuating member and
one cooperating member, the members being
spaced from each other proportional to & prede-
termined time interval, means for recording the
program, mechanism operating the recording
means including at least one actuating member
and a cooperating member, the members being
spaced from each other a distance proportional
to a predetermined time interval, and time con-
trolled means moving one of the members of
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the selecting mechanism and of the recording
operating mechanism at a fixed rate of speed
into cooperating relation with the cooperating
member at the predetermined future time to
tune the receiving station and to operate the
recording mechanism.

31. A system for the selection and recording
of radio programs at & predetermined future
time comprising a radio receiving station having
tuning means, means operating the tuning
means, selecting mechanism for the operating
means, a plurality of listening stations, distrib-
uting mechanism connecting the receiving sta-
tion with desired listening stations, means for
recording the program, mechanism operating the
recording means, the selecting, distributing and
recording mechanism including actuating mem-
pers and members cooperating therewith, the
members being spaced from each other a dis-
tance proportional to a predetermined time in-
terval, and time controlled means moving one
of the members of each mechanism at a fixed
rate of speed into cooperating relation with the
other member at the predetermined future time
to tune the receiving station, distribute the pro-
sram and to operate the recording mechanism,

32. A system for the selection and distribu-
tion of radio programs at a predetermined fu-
ture time comprising a radio receiving station
having tuning mesans, means operating the tun-
ing means, selecting mechanism for the operat-
ing means including at least one actuating
member and one cooperating member, the mem-
bers being spaced from each other proportional
to a predetermined time interval, a plurality of
listening stations, means for distributing the
program to the desired listening stations, mech-
anism connecting the receiving station to a
source of potential including at least one actu-
ating member and one cooperating member, the
members being spaced from each other a dis-
tance proportional to a predetermined time
interval, and time controlled means moving
one of the members of the selecting mechanism
at a fixed rate of speed into cooperating relation
with the other member at the predetermined
future time to tune the receiving station and to
turn on the receiving station.

33. A system for the selection and distribu-
tion of radio programs at a predetermined - fu-
ture time comprising a radio receiving station
having tuning means, means operating the tun-
ing means, selecting mechanism for the operat-
ing means, a plurality of listening stations, dis-
tributing mechanism connecting the receiving
station to the desired listening stations, the se-
lecting and distributing mechanism including at
least one actuating member and a cooperating
member, the members being spaced from each
other proportional to a predetermined time in-
terval, mechanism connecting the receiving sta-
tion to a source of potential including at least
one actuating member and one cooperating
member, the members being spaced from each
other a distance proportional to a predeter-
mined time interval, and time controlled means
moving one of the members of the selecting
mechanism and of the connecting mechanisin
at a fixed rate of speed into cooperating rela-
tion with the other member at the predeter-
mined future time to tune the receiving station
and to connect the receiving station to the
source of potential.

34. A system for the selection, distribution
and amplification of radio programs at a pre-
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determined future time comprising a radio re-
ceiving station having tuning means, means op-
erating the tuning means, selecting mechanism
for the operating means, a plurality of listen-
ing stations, distributing mechanism connect-
ing the receiving station to the desired listen-
ing stations, means supplying a plurality of
electrical potentials, amplifying mechanism con-
trolling the aforesaid means, the selecting, dis-
tributing and amplifying mechanisms including
at least one actuating member and a cooper-
ating member, the members being spaced from
each other proportional to a predetermined time
interval, and time controlled means moving one
of the members of the selecting, distributing
and amplifying mechanisms at a fixed rate of
speed into cooperating relation with the other
member at the predetermined future time or
times to tune the receiving station, connect the
receiving station to the desired listening stations
and amplify the programs.

35. A system for the selection and distribu-
tion of radio programs, comprising a radio re-
ceiving station and a plurality of listening sta-
tions, in combination with prearranged means

15
for automatically selecting at predetermined
times one or more programs and distributing the
same to any of said listening stations and time
controlled means for automatically turning on
the radio receiving set and for tuning in the
desired broadcasting station or stations.

36. A system for distributing radio programs
at a predetermined future time and indicating
the stations receiving same comprising, a radio

receiving station, a plurality of listening sta-.

tions, distributing mechanism including at least
one actuating member and one cooperating
member, the members being spaced from each
other a distance proportional to a predetermined
time interval, and time controlled means mov-
ing one of the members of the .distributing
mechanism at a fixed rate of speed into coop-
erating relation with the other member at a
predetermined future time to distribute the pro-
gram to the desired listening stations; a visible
signal for each listening station, and means
operating the visible signal at the predeier-
mined time to indicate the listening stations
receiving a program. - '
ROBERT L. HOUSTON.
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