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ELECTROMAGNETIC RECORD-SELECTING
’ " CONTROL MEANS .

Earle G. Henry, Chicago, Ill., assignor {0 Buckley
Music System, Inc., & corporation of Illinois
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(CL 274—10)

4 Claims.

The present invention has for its object to pro-
" duce a simple, novel and efficient remote control
system for musical instruments or machines
adapted selectively to play any desired number
- of records. ) B :
A subsidiary object of the invention is to permit
- the presence of any desired number of distributed
coin boxes or other control stations, without in-
_terference with each other, in connection with a
record-selective system.

“The various features of novelty whereby my
invention is characterized will hereinafter be
pointed out with particularity in the claims; but,
for a full understanding ‘of my invention and of
its objects and advantages, reference may be had
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to the ‘following detailed description taken in -

connection with ‘the accompanying drawings,
wherein:
Figure 1 is a diagram illustrating the present
invention; g. 2 is a top plan view of the electro-
magnetic actuator for operating the selective
means forming part of a phonograph or other
musical instrument adapted selectively to play
a number of records; Fig. 3 1s a section on line
3—3 of Fig. 2; Fig. 4is a section on line &4 of
Fig. 3, on a somewhat larger scale than the lat-
" ter; Mg. b 18 a section on line 8—6 of Fig. 4; Fig.
6 is a central longitudinal section through the
upper portion of one of the combined -contact
makers and solenoid cores or plungers; and Fig.
7.is a perspective view of a clip, one of which'is
associated with each of the solenoid cores or
plungers to limit the lengthwise movement of
the latter. . . .
Referring to Figures 2 to 7 of the drawings, {, 1
represent a series of vertical solenoids corre-
sponding in number {o the number of records the
playing of which is to be controlled. In the ar-
rangement shown, these solenoids are located be-
tween upper and lower disks 2 and 3 of insulating
material, 50 as to be distributed at equal dis-
tarnces around g vertical axis containing the cert>
ters of the disks. As best shown in Fig. 3,
the disks are drawn together, with the solenoids
clamped between them, by means of long screws
&, 4 extending between them.
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5, 8, 7, 8 and 2 are spaced apar; from each other
by means of aligned spacing blocks 9 arranged '
one directly above the other and at least some of
them having neck portions extending through the
overlying rings so ag to form, in effect, & post or
column positioned between the disk 2 and the
ring §. The super structure assembly is rigidly
united into a single unit by means of screws (8
passing down from the ring 5 into the disk 2
through each post or column. i

The disks 2 and 3 and the ring § contain holes
axially aligned in the vertical direction with the
solenoids, so that the solenoid cores, with their
extensions, to be described, may move freely in
the vertical direction so as to project above the
top of the ring § and below the bottom of the
disk 3, as may be regquired. :

_Each solenoid core comprises & long cylindrical
portion 12 of magnetic material, preferably iron;
a rod I3 of insulating material fixed tc and ris-

- ing from the upper end of the part 12; a sleeve -
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‘Mounted upon the upper insulating disk 2isa

_ superstructure. comprising an upper horizontal
ring § of insulating material; metal rings $ and T
‘arranged .one above the other, below the ring §

50

and. in spaced relation to each other and the -
ring §; and a fiber ring 8 lying below the ring 1 -

and spaced apart from both the rinz 7 and the
disk 2. Ai shown in Fig. 5, the several elements -

14 of metal, considerably shorter than the rod 13,

- surrounding and fixed to the upper part of the =

insulating rod; and a downward extension 15 of
non-magnetic material, conveniently brass, on
the lower end of the core member proper. The
sleeve |4 is somewhat shorter than the distance
from the top of the ring T to the top of the ring
5. The upper end of the insulating rod 13 is
pointed or cone-shaped, as indicated at 6. :
As shown in Pig. 6, each solenoid core has in
the body member, near the upper end, an annu-
lar groove 11, providing a reduced neck portion
adapted to be straddled by the arms of a flat U-
‘shaped: plate or clip 18, as best shown in Fig. 7;
this plate or clip serving to limit both the upward
and downward movements of the plunger. Thus,
as shown in Fig. 3, the clip I8 on the plunger at
the extreme right is engaged with the under side
of the fiber ring 8, so that the plunger cannot rise
any farther. On the other hand, the clip on the
plunger at the extreme left is resting upon the
disk 2, thus preventing that plunger from moving
down any farther. It will be seen that the plung-
ers may easily be released for removal, by simply
withdrawing the clips and allowing the plungers
to drop out. ‘ ' -
The two. plungers to which reference has just
been made as being respectively in an up and &
down position, llustrate the two positions of each
plunger, one or the other of which must always
be occupled. It will be seen from an examina-
tion of the right and lefthand plungers in Fig. 3,
that when .a plunger is up, & part of its metal

-8leeve extends above and below the planes of the
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tops of the two upper rings § and 8, while the

bare portion of the insulating rod {2 between -

the lower end of the sleeve and the body of the
plunger lies opposite the edge of the ring T.
- When the plunger is down, as on lefthend side
of Fig, 3, only the pointed upper end of the in-

sulating red projects above the ring §, whereas .
the metal sleeve 4 extends upwardly and down- -

wardly past the edges of koth the rings 6 and 7.

By providing each of the ringg §, € and 7 with.
yleldable contact pieces adapled to engage such-

portions of each plunger device that lie just above

the plane of each ring, in cither of the two posi-’

tions of the plunger, the plunger devices may be
caused to effect changes in the electric circuils
upon energization and de-energization of -the

" solenolds. In the arrangement shown, there is-

" placed on top of the disk &, adjacent {o each of
the plunger devices, & swinging contact finger 19
in the form of a.metal plate heving one edge
flanged upwardly, as indicated &t 28, for engage-
ment with the plunger device; there being &
spring 21 acting onm each of thess contact fingers
- in & direction yleldingly to hold the fange 20
against the corresponding plunger device. On

each of the rings 6 and 7 I have mounted contact
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the corresponding records have been played.
Consequently, I need provide no means for rails-

ing the plunger devices, but only means, -the .
solenoids, for pulling them down with sufficient -
force to operate  the selective devices. in" the

phonograph apparatus. :

In order not to place on the phonograph appa-
ratus the burden of holding the plunger devices
raised, the three contact fingers that constantly
press against the side of each plunger device'are
utilized as frictional holding means ¢o -prevent

the dropping of the plunger device, through the -
‘action of gravity, when they are in their _raised'v

pesitions, : -

In Fig. 1 I have shown diagrammatically the
menner of using the device just described. Re-
ferring to this figure of the drawings, 28 is a dial,

. of which. there may be any desired number, 'so

- that & phonograph, for example, may be con-
trolled from any one of g plurality of spots. The -

20
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fingers arranged in pairs bebween - consecutive -

plunger devices. Az shown in Fig, 4, each of

these peirs of contact Angers comprises & Hitle

metal plate 22 overlapping at one end tie corre-

.sponding end of the other finger, £o that both
fingers may be pivetally held by & single plvot
pin 24. BEach of the fingers 22 has a long edge
- flanged upwardly, es indicated at 25, to provide
the actusl coniect face. A single -U-shaped
spring 26 having its arms exiending along be-
‘hind and engaged with the fianges 26, serves
yleldingly to spresd the comtact fingers of each
palr apart and hold them both against their co-
operating plunger devices. ‘The coniact devices
on the ring 7 may be and preferably ave exactly
Hke those just described; but, to distingulsh be-
tween the two similar sets, each contact finger
on the ring 7 Is designated by the reference char-
ecter 27.

From an inspection of Fig. 3,1t will be secen thab
whenever & plunger device is In its raised posl-
tion, one of the contact Angers i angd one of the
contact Bngers 22 bears agalngt the sleeve (4 of
that device, whereas the corresponding conmtact

finger 27 engeges the rod (3 of insulating mate-.
risl and is therefore idle or imeffective. When

& plunger is in its down position, the.correspond-
" 'ing contact finger 19 engages with the pointed
upper end 16 of the rod {3 of insulating material,
go that it is now ineffective or idle; Whereas fhe
contact finger 22 still rémalng in- engagemment
with the sleeve 14 which is now also belng con-

tacted by the corresponding fimger 27 om the ©

ring 9. S I
In using the electro-magnetis switch device
just describved, 16 is positioned in or Upon & Phono-
graph cabinet, for example, with the lower ends
. 18 of the plunger devices cach sbove oneg. of the
selective buttons, levers or other elements form-

- had to. those patents for further structural de- .
talls with respect thereto, It is sufficient to say
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disling devices may be constructed as. described

in my- Selective switch application, Serial No.

202,008, flled August 26, 1939, now Patent No.

filed August. 11, 1838, now Patent No. 2,219,257,

" 2,222,564, granted November 19, 1940, and may -
‘be mounted in koxes and operated as. illusirated
" in my application for Wall bozx, Serial No. 289,615, -

granted October 232, 1940; and reference may be.

here that each disl has thereon a serles of con-
tacts 28, arranged in & circle, the number of con-

tects corresponding fo the number of plunger
devices. Cooperating with each of the stationary

contacts 29 is & movable contact 30 mouanted on.

8 swinging arm 80 by means of which the mov-

able contact may be engaged successively with all

. of the stationary contacts. The movable contact

40
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39, through its arm 34, is connected to one side
of the secondary 32 of a transformer through a

line 34; this line containing as many branches.. -

85, in parallel with each other, as there are dialk-.

ing devices. Each of the branch lines 3% con-

tains & switch 38 adapted to be closed momen~ -
taxily by & coin, indicated in dotied lines at A&,

delivered through the ususl or any suitable coin
chute 87. - Each of the stationary contacts 29 is
connected to one terminsal of one of the solenoids,
50 that each of the solenoids may be said to cor-
respond 10 8 stationary contact. The connec-

“tions between corresponding stationary contacts

in the seversl dizling devices are connected in

parallel to the same solenoid terminal, so that

- any solenold may be energized by the manipula-
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ing part of the phemegraph apparatus . Thes,

whenever & plunger device is moved indg. the
- lower of its two positions, it operates the selec-
" tive device below the same. The phozograph

apparatus containing within iiself means that-

permit esch_zelective device zetting to remain
undisturbed tmtii the record corresponding thers-
to has been played, and then restoring that device

the plungers to their raised positions 83.s00n a8 76

tion of any one of the dialing devices. .

The electromagnetic actuator for the selec- .

tive devices in the playing machine or instru-

ment serves also to close & controlling circutt for .

the latter so as to insure that the playing of the

records will not stop until all of the records thas

bave been selected sre played. In the dlagram
there iz shown & portion 38 of a circuit which
may ks the moebor’s circuit or any usual or suit-
able elrcult by means of which the playing of
the accumulation of selections Is insured in the
phonograph epparatus itself. In this circult is

& gwitch 29 which is normally open and is adapt--

ed to be clogzed by an clectromagnet 40 upon
energisiion of the latter. It will be seen that

“the cfzcult for the electromagnet 46 includes the

trensformer secondary 82 and has ifs terminals
at the metal rings 8 and 1, respectively. There-

- fore, whenever the rings € and 7 are conductively.
to its normal, idie position, is utitized lo return '

connected 'to each other, the electromegnet 40

i3 energized. As heretofore explained, and as . -

[\
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shown in the diagram, whenever any plunger
is in its lower position, its metal sleeve {4 is en-
-gaged by one of the contact fingers 22 on the
ring 8 and by one of the contact fingers 27 on
-the ring 7. ‘
plunger devices is down, the circuit for the elec-
tromagnet 48 is complete and the switch. 38 is
held cicsed. It will be seen that while the low-
ering of a single plunger device serves to close
the swiichi 89, the holding of this switch clesed
does not depend upon that plunger device re-
maining down, provided another plunger device
has been moved down before the first one has
been raised. In other words, i all of the plung-
er dsvices ars moved down 85 28 1o brovide for
the playing of all of the records, the switch de-
vice §8 remains closed untll the lash record heas
heen played and the last pluager deviee has been
driven inio i i

S L
g device is shown a3 sngoging i
wbaect corresuonding to th
afore, wh Fok 8
ied with fals solenocld w
aad 2 coln, ndicated in

398, dialing device, wire 4, through
soiencld, through wire 42, coniach
sieeve 14, contact finger 22, ving 8
1o the lefthand ferminal of the trans?
ondary. Thug, the solenold bscomes snevgised
and drews the plunger device down as shown,

a8

i
lines at B. As hereiofors explalined, {f alt 4
plunger devices were up a6 the time of pulling
down the first one, the zwitch 29 now cloges
and g playing cycle of the nhonograpih begius.
As soon as the plunger device reaches its lower
position, the energizing circuit for s solencid
coll is interrupted ab the contach finger {8 which
now engages with the tip 8 of insulating ma-
terial instesd of with the slesve 14, as & did pre-
viously. Therefere, the energizing clrcuit for
each solenoid is broxen as soon as the latier has
accemplished its purpose of pulling s plunger
device down, thus avoiding overheating of the
solenold in case the coin happened to becoms
stuck in circuit-closing position. :
Should it be attempted to select the same rec-
ord simultaneously at two coin boxes or in such

sequence that the record has not been played he-

fore the selection is made at the second boxz,
nothing happens except that the record will be
played once only in its proper turn. This is also
true if more than one coin is inserted in the same
box while or at times when the arm of the dial
occupies a given position.

After the first-solenoid has been energized, any

or all of the others may he energized by dialing

and inserting coins at one or more contro! sta-
tions; the phonograph then automatically play-
ing one record after the other until all selections
have been played. In the diagram the circuit
for the solenoid which is the third from the left
" has been closed at the righthand control station
and has again been broken at the upper-end of
the plunger device; or this may represent an at-
tempt to select a record which has already been
selected but not yet played. '
Upon the playing of -a record, the selection-
controlling solenoid- B in the phonograph appa-
_ratus rises a$ is the case with the element below

Consequently, whenever one of the.

10
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the second plunger device from the left in Fig. 1,
forcing the corresponding plunger device up to be
in readiness again to select the corresponding -
record when occasion demands. - .

It will thus be seen that I have produced &
simple and novel selective control system, includ-
ing a simple and novel electro-magnetic selective
actuator and circuit closer to permit remote con-
trol from any desired number of stations of a
musicel instrument or apparatus of the autc-
matic, selective player type. It will also be seen
that because of the novel actuator device, autc-
matic phenograghs or otber playing machines or
apparatuses, which would otherwise be obsolete,
can continue to be usefully smployed; since the
buttons or other Auger nleceg ihereof may be
cperated by remcte control, the piungers of the
actuator doing the wor
in the original
the case of an
adapied io

sase of mas

adapted to push one

record-selectiy o tne correspending

coll is energized, 7  circult for essh of
snid coils, a n common o 81 of

seid controlling circulls, an slectro-magnetic az-
tuator for the sald controliing switch, an ener-
gizing circuit for the ssid electro-magnetic ac-
tuator, and & switch in said enperglzing circuit
associated with and opened and closed by each
of sald movable members, the lasi-mentioned
switches being arranged in parallel so that said
energizing circuit can he closed by any one of
these switches. : .
2. A control system for an sutomatic machine
adapted - selectively io play any desired number
of records, having a series of manually operable
selective elements each of which corresponds to
one of the records, and having also a controlling
switch, comprising: a series of electro-magnets
corresponding in number to said elements and
each including a coil and & two-position movable
member adapted to be moved into ope of its
positions when the eoil is energized and to re-
main in that position when the coll is again de-
energized, each of said members serving to push

" one of said elements into its record-selecting po-

sition when the corresponding coil is energized, a
controlling circuit for each of said coils, means
associated with each of said movable members to
interrupt the controlling circutt for its coil after
that member has been moved upon the energiza-
tlon of its coil, a selective switch common to all
of said controlling circuits, and means associated
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~ with each of said mov#blé members to cloge zald
controlling switch upon the energization of the
corresponding coll, if it be not already closed.

- 3. In combination, & series of electro-mognets

" sach including a coil and & two-position member

-which is moved into one of said positions when .
the coil is energized and which remains in. that -

3,965,216 '_ - 4

4. In & combined selective actuator and switch
device, & serles of vertical solenolds arranged in
g circle, disk frame members overlying and un-

derlying the solenoids and secured together to

position upon deenergization of the coil, each of

. seid members being adapted to serve as an ac-

tustor for  selective element, & master controlier
for causing selective energization of the said
coils, meens controlied by each member o cause
. its coil to be de-energized when that member

reaches its aforesaid position, an electro-mag-

netic device to be entérgized, and o ciroult for

‘gaid device including gwitches connected in par-
allel and esch including a movable switch ele-
ment carried by one of said members. )

N
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hold the solenoids in fixed relation to each other,
each ¢isk having holes therethrough in axial
algnment with the solenoids, two bus bars in the
form of rings mounted above the upper disk par-
allel therewith and in spaced relation to each
other, vertically movable plunger devices ez-
tending upwerdly through the solenoids and past
gaid bus bers, and cooperating means on each

' bug bar and each plunger device to cause each

15

" pection in anocther position.

plunger device $o make an electrically-conductive
connection between the bus bars in one position
of tlie plunger device and to interrupt that con-

BARLE G. HENRY.



