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ELECTROMAGNETICRECORD-SELECTING 
CONTROL MEANS 

Earlie G. Henry, Chicago, Ill., assignor to Buckley 
Music. System, Inc., a corporation of Illinois 

Application August 26, 1939, Serial No. 292,097 
(C1. 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. 
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 

0 

5 

to the following detailed description taken in 
connection with the accompanying drawings, 
Where: 

Figure 1 is a diagram illustrating the present 
invention; Fig. 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 is a section on line 
- of Fig. 2; Fig. 4 is a section on line 4-4 of 
Fig. 3, on a somewhat larger scale than the lat 
ter; Fig. 5 is a section on line U-5 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, , 
represent a series of vertical solenoids corre 
sponding in number to 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 of insulating 
material, so as to be distributed at equal dis 
tances around a vertical axis containing the cer? 
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, 4 extending between them. 

20 

5, 6, 7, 8 and 2 are spaced apart from each other 
by means of aligned spacing blocks 9 arranged 
one directly above the other and at least some of 
them having neckportions extending through the 
Overlying rings so as to form, in effect, a 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 fo 
passing down from the ring 5 into the disk 2 
through each post or column. 
The disks 2 and 3 and the ring 5 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 5 and below the bottom of the 
disk , as may be required. 
Each Solenoid core comprises a long cylindrical 

portion 2 of magnetic material, preferably iron; 
a rod 3 of insulating material fixed to and ris 
ing from the upper end of the part 2; a sleeve 
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Mounted upon the upper insulating disk 2 is a 
superstructure comprising an upper horizontal 
ring S 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 S; and a fiber ring 8 lying below the ring 
and spaced apart from both the ring and the 
disk. As shown als. , the several element .55 

4 of metal, considerably shorter than the rod 3, 
surrounding and fixed to the upper part of the 
insulating rod; and a downward extension 5 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 7 to the top of the ring 
5. The upper end of the insulating rod 3 is 
pointed or cone-shaped, as indicated at 6. 
As shown in Fig. 6, each solenoid core has in 

the body member, near the upper end, an annu 
lar groove , providing a reduced neck portion 
adapted to be straddled by the arms of a fiat U 
shaped plate or clip f 8, 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 8 on the plunger at 
the extreme right is engaged with the under side 
of the fiberring , 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 a 
down position, illustrate the two positions of each 
plunger, one or the other of which must always 
be occupied. It will be seen from an examina 
tion of the right and lefthand plungers in Fig. 3, 
that when a plunger is up, a part of its metal 
sleeve extends above and below the planes of the 
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tops of the two upper rings S and 8, while the 
base portion of the insulating rod 3 between . 
the lower end of the sleeve and the body of the 
plunger lies opposite the edge of the ring . 
When the plunger is down, as on lefthand side 5 
of Fig. 3, only the pointed upper end of the i 
sulating rod projects above the ring s, whereas . . 
the netal sleeve extends upwardly and down 
wardly past the edges of both the rings 6 and . 
By providing each of the rings S, and with .0 
yeidable contact pieces adapted to engage Such 
portions of each plunger device that lie just above 
the plane of each ring, in either of the two posi 
tions of the plunger, the plunger devices may be 
caused to effect changes in the electric circuits 5 
upon energization and de-energization of the 
solenoids. In the arrangement shown, there is 
placed on top of the disk 6, adjacent to each of 
the plunger devices, a swinging contact finger A9 
in the form of a netal plate having one edge 20 
fanged upwardly, as indicated at 26, for engage 
ment with the plunger device; there being a 
spring 2 acting on each of these contact fingers 
in a direction yieldingly to hold the fange 26 
against the corresponding panger device. On 25 
each of the rings S and have courated contact. 
fingers arranged in pairs setween consec:tive 
plunger devices. As shown in Sig. 4, each of 
these pairs of contact fingers collapses a little 
metal plate 22 overlapping at one end the core- 30 
sponding end of the other finger, so that both 
fingers may be pivotally held by a single pivot 
pin. 24. Each of the fingers 22 has a long edge 
fanged upwardly, as indicated at 25, to provide 
the acts contact face. 
spring 2 having its arms extending along be 
hind and engaged with the fianges 2S, serves 
yieldingly to spread the contact fingers of each 
pair apart and hold thern both against their co 
operating plurage devices, 
on the ring may be and preferably are exactly 
be those just describeds; out, to distinguish ice 

tween the two signia aeta, each contact frage 
on the ring is designated by the reference chara 
Ace E. 
From an inspection of 3ig. 3, it wice see that 

whenever a pluggage device is in 3 graised 20s 
tion, one of the contact ingers 8 and ore of the 
contact fingers 22 bears against the sleeve of 
that device, whereas the corresponding contact 50 
finger 2 engages the red 83 of insulating raates. 
ris and is herefore ice or ineffective. Wei, 
a plunger is in its dowa position, the correspoxide 
ing contact finger S3 engages with he gointed 
apper egati 6 of the rod of Salating Eateria, 55 
so that it is now ineffective or ice; whereas the 
contact finger 22 at Earnatas iz Gragegetreat 
with the sleeve 5 which is now also being conna 
tacted by the corresponding finger 2, 3, the . 

- 6 ring. . . . . 

in using the electro-gaaagtetic switch device 
just described, its positionesia (Stipca a porno 
graph cabinet, for exaaagle, Willia the lower erads 
5 of the piunger devices (aach aeve one of the 

selective buttons, leves's or other elements forme 65 
ing part of the phonograph apparates. Eagn, 
whenever a purger device is moved ag. the 
lower of its two positions, it operates the Seiece 
tive device below the gazine, the poacgraph 
apparatus containing withia itself means that to 
permit each, aelective device aetting to remain 
undisturbed intil the record corresponding theses 
to has beenplayes, aged ther restoring that device 

A single - U-shaped 35 

the contact devices 40 

the corresponding records have been played. 
Consequently, I need provide no means for rais 
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 to prevent 
the dropping of the plunger device, through the 
action of gravity, when they are in their raised 
positions. 

In Fig. 1 have shown diagrammatically the 
Fianner 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 a phonograph, for example, may be con 
trolled from any one of a plurality of spots. The 
dialing devices may be constructed as described 
in my Selective switch application, Serial No. 
292,098, filed August 26, 1939, now Patent No. 
2,222,564, granted November 19, 1940, and may . 
be mounted in boxes and operated as illustrated 
in gay application for Wall box, Serial No. 289,615, 
filed August. 11, 1939, now Patent No. 2,219,257, 
granted October 22, 1940; and reference may be 
had to those patents for further structural de 
tails with respect thereto. It is sufficient to say 
here that each dial has thereon a series of con 
tacts 29, arranged in a circle, the number of con 
tacts corresponding to the number of plunger 
devices. Cooperating with each of the stationary 
contacts 28 is a movable contact 30 mounted on 
& Swinging arm 3, by means of which the mov-. 
able contact may be engaged successively with all 
of the stationary contacts. The movable contact 
89, through its arm 38, is connected to one side 
of the secondary 32 of a transformer through a 
line 38; this line containing as many branches, 
3, in parallel with each other, as there are dial 
ing devices. Each of the branch lines 35 con 
tains a switch 3 adapted to be closed momen. . 

45 tarily by a coin, indicated in dotted lines at A, 
delivered through the usual or any suitable coin 
chute 3. . Each of the stationary contacts 29 is 
connected to one terminal of one of the solenoids, 
S0 that each of the solenoids may be said to cor 
respond to a stationary contact. The connec 
tions between corresponding stationary contacts 
in the Several dialing devices are connected in 
parallel to the Sane solenoid termina, so that 
any solenoid may be energized by the manipula 
tion of any one of the dialing devices, . 

The electromagnetic actuator for the selec 
tive devices in the playing machine or instru 
treat serves also to close a controlling circuit for. 
the latter so as to insure that the playing of the 
records will not stop until all of the records that 
have been selected are played. In the diagraria 
these is shoven a portion 38 of a circuit which 
may is the motor's circuit or any usual or suit 
able circuit by Eneans of which the playing of 
the accuxaulation of selections is insured in the 
pholograph apperatus itself. In this circuit is 
a switchi 89 which is normally open and is adapt. 
ed to be closed by an 'electromagnet 50 upon 
(anergision of the atter. It will be seen that 
the circuit for the electromagnet 40 includes the 
transformer secondary 32 and has its terminals 
at the Faetal rings 6 and , respectively. There 
fore, whenever the rings 6 and are conductively. 

to its normal, idie position, is tuitized to retir2 connected to each other, the electromagnet 4G 
the plungers to their raised positions as score S 75 is 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 6 and by one of the contact fingers 2 on 
the ring . 
pluger devices is down, the circuit for the elec 
tromagnet 40 is complete and the switch 39 is 
held closed. It will be seen that While the low 
ering of a singie plunger device serves to close 
the SWitc. 39, the holding of this SWitch closed 
does not deed upon that plunger device re 
maining down, provided another plunger device 
has been (oyed down before the first one has 
been raised, a giae: 'Sigiris, it all of tha pung 
er dievices are Saved owia Sg as to provide £or 
the playing of 83 oš he recisis, the sitch de 
vice 39 reisis close izi last Secord as 
pee, ayes 33 the last, it:age sievice has fee 
driye. ... is aised positoi'. 

32 ae sieg: 3:3 the Evaila 

a;3 c. coeSOEad 
efore, the: 

ites: iii. iii is scienois; 
as: a, coin, indicated 
assing ae switc. 3 

it froz. She right:3, 
S: , lic, 

Soenoid, taiotigh Wire 2, 
sleeve a contact finger 23, sing 3 s. 
to the lefthand terminal of the igns: 
O3 day. 539, the Soieroic ecagnes e. 
as draws as inger device foWE 

graph apparatas, which is indicated i: 
lines at E3. As heretore explained, i. 9, s 
tiges' sievices "Were up as he title of alig 

down the first One, the Switch 22, 3,0333 
3rd a playing cycie of the 202aograph egins. 
As Soon as the lunger device teaches its lovei 
position, the energizing circuit, for its Soleois 
coil is interrupted ai, the contact; iiage 9 wic 
now engages With the tip is gi instiliating Yia 
terial instead of With the sleeve is, as it did re 
viously. Therefore, the energizing circuit for 
each solenoid is broken as soon as the latter has 
accomplished its purpose of pulling its purger 
device down, thus avoiding overheating of the 
solenoid in case the coin happened to become 
stuck in circuit-closing position. 
Should it be attempted to select the same rec 

Ord simultaneously at two coin boxes or in Sci 
sequence that the record has not been played e 
fore the selection is made at the second box, 
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 be energized by dialing 
and inserting coins at one or more control 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 as is the case with the element below 

Consequently, whenever one of the 

O 

5 

5 

3. 5. 

SO 

55 
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3 
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 a 
simple and novel selective control system, includ 
ing a simple and novel electro-magnetic selective 
actuator and circuit closer to permit remote coa 
trol from any desired number of stations of a 
musical instrument or apparatus of the auto 
inatic, selective player type. it will also be seen 
that ecause of the Ovel actuator device, a C 
Eatic phonogragils or other laying machines Gr 
apparatuses, yach told otherwise be obsoiete, 
can Continue to set Seftiy exployed; since the 
buttons of 3,538 filige; Sieces Stereof Snay se 
Operategi is ze:32.Ée 23 ti'{i, ie stagers of Ele 
actator iciEgg i.e JC gauman Eagers 
ii. Ele Oigina 
he case is first Eest aca 

y con:2:::: y : aais; ; 
it is 

Satzo Systein o E. 323G 
3diates Selective 
of ecords, stri 
Selecii 

ge 

Switc., CO: Yagiri a 
cosi'eSFOXing i. 22, 
each including & coi 
adage to pass one 
ecoid-Selecting asitio y 
coil is energizes, 3, coiticing circtii, for eggs 
Said coils, a Saleckiye Svizes common a SE of 
Saii CCInitrii g circuits, an electro-magnetic ae 
tSior for the Said controlling switch, an ener 
gizing circuit for the said electro-magnetic ac 
Lator, and a Switch in said energizing circuit 

associated with and opened and closed by each 
of Said anovable embers, the last-mentioned 
SWitches i.eing arranged in parallel so that said 
energizing circ it can be closed by any one of 
these Switches. 

3. A control System for an automatic machine 
adapted selectively to 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 a two-position movable 
member adapted to be moved into one of its 
positions when the coil is energized and to re 
main in that position when the coil is again de 

e; i.e. corresceg 
i 

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 circuit for its coil after 
that member has been moved upon the energiza 
tion of its coil, a selective switch common all 
of said controlling circuits, and means associated 

    

  

  

    

  

      

  



4. 
with each of said movable members to close gaid controlling switch upon the energization of the 
corresponding co, if it be not already closed. 

3. In combination, a series of electro-magnets 
each including a coil and a two-position member 
which is moved into one of said positions when 
the coil is energized and which remains in that 
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position upon deenergization of the coil, each of 
Said Enenbers being adapted to serve as an aca. 
tuator for a selective element, a master controller 
for causing selective energization of the said 
coils, means controlled by each member to cause 
its coil to be de-energized when that member 
reaches its aforesaid position, an electro-inag 
netic device to be energized, and a circuit for 
said device including switches connected in par 
allel and each including a novable switch ele 
ment carried by One of said aegmbers. 

M. 

4. 8 cotablished gellective &ctuato and Switch 
device, 8 series of Vertical solenoids arranged in 
& circle, disk traine neanbers overlying and Agn 
derlying the solegoids and secured together to 
hold the soileroids in fixed relation to each other, 
each disk having holes therethrough in axial 
againe, with the Solenoids, two ous bars in the 
form of rags Golated above the upper disk par 
ae, there; it and in spaced relation to each 
other, verically nowable plunger devices ex 
tending presidy through the solenoids and past 
said bus bars, and cooperating means on each 
bis bar and each punger device to cause each 

5 

pinger device to agaze an electrically-conductive 
connection between the bus bars in one position 
(58 he plunge device and to interrupt that con 
nection in exaother position. 

EARLE. G. ENRY. 


