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This ‘invention relates to a reproducer 
adapted to convert electrical impulses into 
audible sounds “and embodying an amplify 
ing unit and an operating unit. ‘ 
The invention has for one of its objects to 

provide a reproducer of theicharacter stated 
which ‘shall bev capable of converting elec 
trical impulses into‘ perfectly natural and 
clear reproductions of the signals creating 
the impulses. ‘ ‘ “ ‘ > 

' The invention has for a further objectto 
provide a reproducer of the character stated 
wherein the operating unit shall embody an 
electromagnet adaptedto be connected to the 
output terminals of aradio receiving set, a 
telephone or other device for transmitting 
electrical ‘impulses, an armature adapted to 
be connected to the ampli?er, and tensioning 

‘, and balancing means capable of supporting 
412d. the armature in a manner to cause it practi 

cally to ?oat in the air, in close proximity 
to the poles of the electromagnet, so that it 
will receive the‘magnetic impulses‘lfrom the 

. poles of the magnet and respond thereto 
With such slight resistance, or bind, from said 
means, as to vibrate in‘ perfect synchronism 
with them. “ ‘ ' y > Y‘ 

i The inventionhas'fora further object ‘to 
_ provide a reproducer of the character stated 

30 

' net. ‘ 

wherein the armature tensioning and balanc 
ing means shall embody ?exiblecables sup 
ported in a manner to permit the position of 
the armature with respect tothe poles of the 
electromagnet to be varied so‘ as to increase 
or lessen the air gap,‘ as a whole, betweenthe 
poles and the armature. ‘ ‘ ‘ 

The invention has for a further object to ‘7 
provide a reproducer of the character stated 
wherein the operating unit‘ shall ' include 
means through the medium of which one of 
the armature suspending cables may be 
twisted or turned to the end that the armature 
may be balanced to support it in exact prox 
imity to, each of the poles of the electromag 

‘The invention has for “a further object to 
i provide a reproducer of the character stat 

50 

ed wherein the tensioning and balancing 
means, while- permitting great‘ freedom of 
piston-like vibration of the'armature direct-y 

ly toward and directly away from the elec 
tromagnet, shall‘be cable of so perfectly sup 
porting the armature and restraining it from 
any lateral movement as to make quite prac- __ 
tical theentire support of ‘an amplifying 55" 
cone, diaphragm ‘or the like by the armature. 
The invention has for a further object to i 

provide areproducer of the character stated 
wherein the amplifying unit shall be provid- _ __ 
ed with a main ba?le board, a sub-ba?le 30; 
board, and a resonance release. 

The‘ invention has for a still further 
object to provide a reproducer of the charac 
ter stated wherein ‘the sub-ba?le board and 
resonance release ‘shall be adjustable. _ 
With the foregoing and other objects in 

a: 

‘ view, the nature of which'will appear as the. 
description proceeds, the invention consists 
in‘_the construction, combination and ar- _‘ 
rangement of parts‘ hereinafter fully de- 70 
scribed and claimed and illustrated in the 
accompanying drawings, wherein :— a 

t Figure 1 is a sectional view taken on a 
plane extending‘ vertically and centrally _ 
through the reproducer; 75 
Figure 2 is a top plan view on an enlarged 

‘ scale of the operating unit of the reproducer; , 
Figure 3 is a sectional view taken on the 

vertical plane indicated by the line 3—3 of 
Figure 2; i ' a 80 

Figure 4: is a sectional View taken on the 
vertical plane indicated by the line 4-4 of 
Figure 2; 
Figure 5 is al‘perspective view of one of 

the pole pieces of‘ the operating unit; 
Figure 6 is‘a sectional view taken on the 

vertical plane indicated by line 6—6 of Fig- , 
ure 2; ‘ . 

Figure 7 is _a sectional view‘taken ‘on the ‘ 
vertical plane indicated by the line 7—7 of 9_0 
Figure 1;‘ i ‘ 

a Figure 8‘ isa sectional VIEW‘ illustrating a 
slight modi?cation in‘ the manner of secur 
ing the amplifying device to the armature of 95“ 
the operating unit; and i ‘ - ‘ a 

Figure 9 is a sectional viewillustrating a 
slightly modi?ed arrangement of the driving 
or operating unit, amplifying device and air 
chamber. a l y ' 100 
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The driving‘ or operating unit of there 
producer comprises a permanent magnet 1 
of the closed or endless type. While the 
magnet 1 is shown as beingof elongated 
formation in plan,.it may be of any other 
desired formation. A positive pole piece 2 
and a negative pole piece 3, of bifurcated or 
U-form, are arrangedwithin the magnet 1. 
The pole pieces 2 and 3 are arranged in ope 
posed relation transversely of the magnet 1. 
The pole piece 2 is secured through the 
medium. of its outer prong or ?ange 2a to 
the side 1"L of the magnet 1, and the pole piece 
3 is secured through the medium of its outer 
prong or ?ange 3a to the side 11) of the magnet. 

I The inner prong or ?ange 2b of the pole 
piece 2, and the inner prong or ?ange 3b of 

~ the pole piece 3, have arranged thereon coils 
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4t and 5, respectively, to provide an electro 
magnet, which is in practice connected to the 
outputterminals of a radio receiving set, a 
telephone or other device for transmitting 
electrical impulses, and is provided with an 
armature 6. i . ‘ a 

The armature 6. has secured thereto an 
actuating rod 7 for an amplifying device. 
The armature 6 is suspended above the elec 
tromagnetic pole tips 2b and 3b, and the rod 
7 extends upwardly from the armature. The 
head 7d of the rod 7 is‘countersunk in the 

' armature 6. The armature 6 and the rod 7 
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are secured together by a nut 8 mounted upon 
the rod and a clamp 9 mounted upon the 
rodibetween the armature and nut. The 
clamp 9 and the nut 8 are provided with 
registering openings 10 of angular formation 
in cross section. 
Arms 11 are arranged within and extend 

longitudinally of the magnet 1. The arms 
11 are arranged at opposite ends of the pole 
pieces 2 and3, and are secured at their in 

. ner ends to the pole pieces by bars 12 secured 

45 
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to the pole, pieces by screws 13. Levers 14: 
are arranged at opposite sides of the electro 
magnet and overlie the arms 11, and are rock 
ably supported ‘at their ‘inner ends upon the 
bars 12 by fulcrum blocks 15. The outer ends 
of the levers 14; are supported from the cor 
responding ends of the arms 11 by bolts 16. 

_ Nuts 17 mounted upon the bolts 16 and con 
tactingwith the upper and lower sides of 
the arms 11, serve to ?xedly secure the bolts . 

‘ to ‘the arms. 

55 
M Nuts 18 adj ustably mounted upon the bolts 
16 and contacting with the upper and lower 

9' sides ofthe levers 14, provide means through 
the medium of which the levers. may be ad 
justed or'rocked upwardly and downwardly 

. on'their fulcrum blocks 15, and throughthe 
60 

65. 

, medium of which the levers are secured in 
their adjusted‘ position.‘ The ‘levers 14 are 
provided at their outer ends ‘with upstanding 
cars 19 wlth whlch are rotatably ‘ZLSSOCl?f'DGd 
nuts 20. The nuts 20 ar-eaxially alined and 
their axes are arranged parallel to the longi 

1,866,921 

tudinal center of the electromagnets. The _ 
nuts 20 contact with the outer sides of the 
ears 19, and are provided with knurled oper 
ating ?anges 205‘. 
A ?exible suspending cable 21 for the 

armature 6 extends across the longitudinal 
center of the electromagnets and passes 
through the openings 10' in the rod 7 and. 
clamp 9. The cable 21 is of angular forma 
tion in cross section and has a snug ?t in the 
'openlngs lO‘so as to prevent the armature 6 
and cable from having any relative rocking 
or turning movement. The nut 8 and the 

70 

75 

clamp 9 serve to bind the armature 6 against ‘ 
the cable 21. The armature 6 is attached to 
the center'of the cable 21, and'the ends 21& 
of the cable, which are cylindrical and screw 
threaded, pass freely through the ears 19 and 
are engaged withand pass through the nuts 
20. . ‘ ' r .> 7 

As the cable 21 is connected to theouter 
ends of vlevers 14;, as the inner ends‘of the 
levers are rockably supported, and as the 
levers may be tilted or adjusted upwardly 
or downwardly through the medium of the 
nuts 18, the position of the armature 6 above 
theelectromagnetic pole tips 2b and 3b may be 
varied to effect the increasing or lessening 
of the air gap, as a whole, between the pole 
tips and the armature. ' . ‘ 
I As the nuts 20 contact with theouter sides 
of’the ears 19, and as the ends 21a of thecable 
21 are threadedly engaged with the (nuts, the 
tension ofthe cable may be varied by turn1 
ing the nuts. The cable 21 is maintained 
under tension by lock nuts 22 mounted upon’ 
the screw threaded ends 21a of the cable 21 
and contacting with the inner sides of the 
ears 19. The cable 21 is supported at oppo~ 
sitesides of and relatively close tothe arma 
ture 6 by brackets 23 which aresecured to the 
inner ends of the levers 14 by bolts'21l. _ The 
brackets 23 each comprises a base 25, a cap 26 
and a pivot 27 arranged between the base 
and cap. The parts of the. respective 
‘brackets are'secured in assembled relation 
by the‘ bolts 2%.: Thepivots 27 of each 
bracket 23 consist of ‘semi-cylindrical sec 
tions27zL and 27‘“, which are provided with 

1 axial bores of angular formation for the snug 
reception of the cable 21. -The pivot sec 
tions 27a are each provided with a circular 
?ange 28, and an arm 29 extends radially 
from each ?ange. The arms 29 are connect 
ed to the levers 14 by bolts 30, which are ?xed 
to the levers by their heads 30a and nuts 31. 
Nuts 32 adjustably mounted upon the bolts 
30 and contacting with opposite sides of the 
arms 29 provide means through the medium 
of which the'arms may be rocked to e?’ect 
the angular‘ adjustment of the pivots 27. 
The nuts 2% of the bolts~24l are loosened to 
permit the adjustment of the pivots 27 , and 
are tightened after the adjustment of the 
pivots. To permit the brackets 23 to be ad 
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justedin the direction of and away‘from the‘ 
armature 6, the levers 14 are provided with 
longitudinally extending slots 33 ‘and 34 for 
the reception of the bolts ‘24 and 30, respec 
tively. The slots 33 and 34 are parallel to i 
‘the axis of the cable 21 so as to permit the 
adjustmentof the brackets 23 directly toward 
or directly away from the armature 6.‘ 
The adjustment of the pivots 27 imparts a 

twisting orrocking movement to the cable 
21, and this movement of .the cable imparts a ‘ 
corresponding rocking movement to " the 
armature 6. It will ‘thus be seen that “the 
brackets 23 providemeans through the medi- . 
um of which the armature 36 may be balanced 
to support it in exact proximity to each . of the 
positive and negative electromagnetic‘ pole 
tips .2" and 3'’. It willralso be seen that the 
adjustability of the brackets 23 with respect 
to thearmature 6. permits the distance be 
tween the points of suspension ‘of the cable'2'1 
to beincreased or decreased. ‘ r i . 

‘ Arms 35, arrangedat opposite sides oft-he 
pole pieces 2 and3 in a plane right angularly 
related to the plane of the arms 11,‘are se 
cured to the outersurfaces of the sides la-and 
1‘? of the magnet 1. The arms 35‘ extendlupf 
wardly and outwardlvfrom the magnet 1, 
and‘ are provided‘ at their upper ends with 
upstanding ears 36. A ?exible cross cable 37 
is connected at. its ends to the ears The 
ends of the cable 37 are screw‘ threaded for 
the reception of attaching nuts 38 which con 
tact with the outer sides of the ears 36 and 
are provided with knurled operating ?anges 
38“. Lock nuts 39 are mounted upon the ends 7 
of the cable 37 and contact with'the-inner 

‘ sides of the ears 36.. The cable 37 is pro 
vided intermediate its endswith ‘a‘?attened 
portion 37 a through which the armaturerod 7 
passes and to'which said'rod is secured by 
nuts 40 arranged upon the rod‘ and contact 
ing with the upper and‘ lower sides. of said 
cable portion. . 
-_ The cable 37, which is‘ arranged approxi 
mately at right angles to the cable 21, serves. 
in connection with the cable 21, “to suspend 
the armature 6 in the air gap and to maintain 
a practically perfect ?oating relation between 
the armature and the electromagnetic pole 
tips2band3P. ‘ - ' ‘ ' i “ . . 

‘The nuts 38 provide means which permits 
the tension of the cable 37 to be adjusted so 
as to support and’ hold the armature 6 in 
exact relation to each of the positive and 
negative electromagnetic pole tips 2b and 3”,‘ 
it being understood that such relationbe 
tween the armature and the poletips is ob 
tained through the medium ‘of the pivots 27, 
which are‘mounted for rotation or‘angular 
adjustment with respect to the axisof the 
cable 21. After the cable 37 has been adjust 
ed to the required?tensiomthe lock nuts 39 
are tightened to hold it under'such tension. 
‘It should be understood that the armature‘ 

6 is suspended in the air gap and maintained ‘ 
in practically perfect relation with respect to 
the electromagnetic pole tips 2b and 3b, with 
the‘result that the armature 6 and actuating 
rod 7 are permitted great freedom of piston 
like vibration directly toward and directly 
away from the electromagnetic pole tips 2b 
and-3". The armature-6 and actuating rod 7 i 
are so perfectly supported and restrained 
from any lateral movement as to make quite 
practical the entire support of the amplify 
ing cone, diaphragm or other sound ampli 
fying deviceby the actuating rod. 

- The resonator or amplifying device 41 may 
be secured to the actuating rod 7 in any suita 
ble manner. As ‘shownin Figures 1, 3 and 4, 

3 . 

to; 
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the amplifying device41 may be secured to the ~ 
actuating rod 7 by nuts 42 engaged with the 
rod'and contacting with the upper and lower 
sides of the ferrule 43 of the amplifying de' 
vice. As shown in Figure 8, the amplifying 

’ device .41 may be secured to the actuating 
rod 7 by‘ one of the nuts 40 and a nut 44 which 
contact with the opposite sides of the fer 
rule 43. . i ‘ " 

p The pole pieces 2v and‘3 may each be made 
of one solid piece of metal of good magnetic 
conductivity, or they may each be made of 
laminated sections for a purpose well known 
tothose skilled‘in the art. Thearmature 6 
may be made of one solid piece of metal of 
good magnetic conductivity, or it may be 
made of laminated sections. In the event that 
the armature 6 is to be of laminated construc~ 
tion, it is preferable to have each of the lami-. 
nated sections thereof correspond to‘and reg~ 
ister with a laminated section of the electro~ 
magnetic pole pieces 2‘) and 3b. The arm at 
taching bars :12 are made of non'kmagnetic 
material, and it .is preferred that‘ the arms 
11, ‘levers 14,“ fulcrum blocks~15, brackets 23 
and arms 35 be also. made of the same mate 
ria . a > 

The driving or operating unit, substanti 
ally in the form described, may be mounted 
in a small wooden, fiber or metal‘case with 
the outer edge or periphery of the amplifying 
device 41 entirely free ‘from any contact with 
the case or with its. periphery attached 
?exibly to the case. While excellent results 
are attainable from‘this arrangement, the’ 
results would be greatly enhanced by using. 
the driving‘or operating unit in a cabinet with 
a- su?icient-ba?ie, or additional exponential 
airchamber or a combination of both ba?le 
and exponential airjchamber, and especially 
so when a‘ resonance or air‘ pressure release 
is provided, and this resonance release isin 
itself provided with a separate ba?le. ‘ 

1 One embodiment of the combined driving 
unit, baffles, exponential amplifying aii' 
chamber and air or resonance release,>is shown 
in Figure 1, wherein 45 designates a cabi~ 
net, 46 a main baffle board, 47 a sub-baffle I 
board,48 an ‘air chamber and 49 an air escape 
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ring. The free edge or periphery of ' the 
amplifying device‘ or cone 41 is connected 
to the air escape ring 49 by an annular ‘strip 
50 of very flexible material such as light rub; 
ber, closely woven fabric or very thin leather. 
‘The sub-baffle board 47 is in the form of a 
'concavo-convex ring and has its inner edge 
attached to the air escape ring 49. The sub 
baftle board 47 extends diammetrically out 
ward from the air escape ring 49 and curves 

_ gradually away from the main ba?ie board 
46. In this particular embodiment, the air 
escape ring 49 is attached to the main baffle 
board 46, which is really the beginning of 
the amplifying air chamber 48, the lateral 
walls of such chamber enlarging exponential; 

' ly to its mouth. 
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. The air escape ring 49, with its attached 
sub-baiiie board 47 is secured to the main ba?e 
board 46 and amplifying air chamber 48 by’ 
screws 51 in‘ a manner to provide a very 
slightopemng or passage 52 between the air 
escape ring and the main battle board. The 
width of the air escape opening or passage ' 
52 may be lessened by turning the screws 51 
in a clockwise direction and increased by 
turning the screws in a counter-clockwise di 
rection. Coil springs 53 are arranged upon 
the screws51 between the main baflie board 
Miami the air escape ring‘ 49, and normally 
tend to push the air escape ring away from 
the main baffle board, whereby to insure the 
movement of the air escape ring into the de 
siredposition with respect to the main battle 
board when adjusting the screws in a counter 
clockwise direction to effect the enlargement 
of the air escape opening or passage 52. If 
desired, straight springs, not shown, may be 
used inplace of the coil springs 53. ‘ ‘ ‘ 
The amount of air vibration allowed to 

escape through the opening’ or‘ passage, 52 
is just suiiicient to reduce the noise'level 
to its possible minimum, as is well under» 
stood in the ‘art. This released air vibration is 
prevented from coming into immediate con 
tact with the air vibration back of the cone 
41 by the sub-baffle board 47 whereby to 
eliminate the discord’ or noise that would be 
instant to such immediate contact. ‘ 

If desired, the driving or operating unit 
and the cone 41 may be secured to the ex 
ponential amplifying air chamber, with the 
unit and cone arranged within the chamber 
and in inverted position, as shown in Figure 
'9. If desired, the exponential air chamber 
maybe omitted. and in this case the opening 
in the main ba?ie board would serve as the 
mouth of the device. ' H r V 

The mouth of the air chamber 48 may be 
covered by a grill 53 or by silk‘ or other light 
fabric, and the opening in the opposite side 
of the cabinet 45 maybe provided witha light 
fabric covering 54. The driving unit maybe 
securely attached to the main baffle board 46 
and air chamber 48 by suitable brackets which ' 
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are not shown as they form no part of this 
invention. ' i ' ‘ V a 

While much better‘ results will be attained 
by using the driving or operating unit shown 
and described herein in combination with‘ the 
main baffle board 46, it is to be understoodthat 
‘another type of driving or operating unit may 
be used when so desired and it is also to be un 
derstood that when desired, another typerof 
baffle and ampli?cation may be used with the 
driving unit shown'herein. The highly ten 
sioned cables or wires, due to their arrange 
ment at approximate right angles to each 
other and to theirconnection at offset points 
on the vibrating element, which element in 
cludes the armature, strut or rod and 
resonator, support said element rigidly as 
against any lateralmovement and allow al 

7 most perfect freedom of piston-like vibration 
thereof directly toward and directly away 
from’ the magnetic pole tips. The construc 
tion of the vibrating element support, and the 
manner in which it is secured to said element, 
causes said elementto respond with'greater 
freedom and'?delity to actuation by its mag 
net than is possible with either the more mas 

75 

as 

85 

sive andstiffer structural constructions or y 
when it is necessary to separately support the 
resonator. The delicacy of the vibrating ele 
ment support and the restorative quality of 
said support causes the vibrating element to 
respond precisely to each and every over 
tone, the colorful beauty of which in each 
voice and instrument lends the delightful 
charm to harmony.‘ 
While I have described the principle of the 

invention together with the structure which 
I now consider the preferred embodiment 
thereof, it is to beunderstood that the struc 
ture shown is merely illustrative and that 
such changes may be made, when desired,.as ~ 
fall within" the scope of the invention as 
claimed. ' > ‘ " ‘ 

I I claim':—— »‘ _ ' p 

1. An electromagnetic device, comprising 
an armature, means for creating variable 
magnetic lines of force to actuate the arma 
ture, tensioned ?exible members arranged at 
substantially right anglesto each other and 
crossing each other at relatively spaced points 
coincident with the axis, of said means, and 
means connecting said members at such points 
thereof to the armature. ~ ' 

2. An electromagnetic device, comprising 
an armature providedwith a connecting rod, 
means for creating variable magnetic lines 
-of force to actuate the armature, and, ten 
sioned ?exible members supporting‘the armaé 
ture and connected respectively thereto and 
to the rod at relatively spaced‘points. ‘ 

3. An‘electromagnetic device, comprising 
an armature provided with aconnecting rod, 
means for creating variable magnetic lines of 

._ force to actuate the armature, and tensioned 
?exible members supporting the armature 
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and connected“respectivelythereto and to the 
rod at relatively spaced points and arranged 
at substantially right angles to each other. 

‘ 4.“A_n electromagnetic‘device, comprising 
an armature, means for creating variable’ 
magnetic lines of forceto actuate the arma 
ture, tensioned ?exible members arranged 
atsubstantially rightangles to each other, 
means rigidly securing the armature to said‘ 
members, and-means by which one ofsaid 
members may be turned‘ aboutits axis. ' 

5.. An electromagnetic'device, comprising 
an‘ armature, means for creating variable 
magnetic lines of force to actuate the armas 
ture, tensioned ?exible members‘ arranged at 
substantially right ‘angles to each‘ other, 
means rigidly securing the armature to'said‘ 
members, means by which the tension ofeach 
of saidmembers may be varied, and'means 
by‘which one of said members may be turned 
about its axis. t i v v _ 

6. An electromagnetic device, comprising 
an‘armaturermeans for creating variable 
magnetic lines of force to actuate the arma 
ture, ‘a tensioned ?exiblemember for sup 
porting the armature for actuation toward 
and away from‘ said means, arms extending in 
opposite directions from said means and 
rockably‘mounted ‘at their inner ends and 
having said member‘ connected to their outer 
ends, and‘me‘ans for rocking the arms to‘ef 
fect an adjustmentof the‘armature with re 
spect to its actuating means and for securing 
the arms against accidental movement. 

7. An electromagnetic device, comprising 
an armature, means for creating variable 
magnetic lines of force to actuate the arma 
ture, a tensioned ?exible member extending 
across said means, means securing the arma 
ture to said member against any relative 
movement with respect thereto, arms extend‘ 
ing in opposite directions from said means 
and rockably supported at their inner ends 
and having said member secured to their 
‘outer ends, means ‘for rocking the armsto 
effect an adjustment of the armature Wlth 
respect to its actuating means and for secur 
ing the arms against accidental movement, 
and means carried by the arms and adapted to 
permit said member‘ to be adjusted about its 
axis. a v “ 

8. An amplifying device, comprising an 
air chamber, a main ba?le board, a sub-ba?le 

" board, means adjustably'holding the ba?le 
boards in their relatively spaced relation, an 
amplifying member connected ?exibly at‘its 
periphery to the sub-baffle board, and elec 
tromagnetic means for actuating said ‘mem 
her. 

9. An electromagnetic device, comprising 
an armature, means for‘ creating variable 
magnetic lines of force to actuate the arma 
ture,i?exible members varranged at substan? 
tially right angles toeach other,means ter 

‘ minally supporting said members, means rig 

5 

idly‘ connecting said‘members to-the arma 
ture, and means for supporting one of said 
members at points between the ends thereof 
and at opposite sides of the armature. 

10. An electromagnetic device, comprising -70 
an armature, means‘ for creating variable ¥= 
magnetic lines'of force to actuate the arma-v ‘ 
ture, ?exible members arranged ‘at, substan 
tially right angles to eachother, means ter- _ 
minally supporting said members, means rig 
idly connecting said members to the arma 
ture, andmeans for supporting one of said 
member-sat points‘ between its‘ends and at 
opposite sides of the armature and ‘adjustable 
toward and away from the armature. 

11. An electromagnetic device, comprising 
an armature, means for creating, variable 
magnetic lines of force to actuate the arma 
ture, ‘tensioned ?exible members secured be 

a tween their ends to the armature, means to 
which said members are terminally ‘connect 
ed, and meanssupportmg one of said mem 

85 

bers at points between the ends thereof and‘ i 
at opposite sides of thearmature and adj ust 
able toward and away from the armature. ‘ 
‘12. An electromagnetic device comprising 

an‘armature provided with a connecting rod, 
means for creating variable magnetic lines of 
force to actuate the armature, a tensioned 

‘ ?exible member secured between, its'ends to 
the connecting rod at a point spaced from 
the armature, means to which said ?exible 
member‘ is terminally secured, a second ten 
sioned ?exible member secured between its 
ends to the armature, arms extending in op 
positedirections from said ?rst means and 
rockably mounted at their inner ends and 
having said second ?exible member ‘termi 
nally secured thereto outwardly beyond the 
inner ends thereoi?and means carried by said 
arms for adjustment thereon towards and ._ 
away ‘from said opposite sidesof the arma 
ture, said second ?exible member connected 
to said“ last means and supported thereby 
between its ends and at opposite sides of the 
armature. ' ‘ V 

13. An electromagnetic device, comprising 
.an armature provided with a connecting rod, 
means for creating variable magnetic ‘lines > 
of force to, actuate the armature, a tensioned 
?exible member secured between itsends to 
the connecting rod at a point spaced from the 

90 
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115 

armature, means to which said ?exible mem- ‘ 
ber isterminally secured,’ a second tensioned 
?exible member secured between its ends to 
,the armature, arms ‘extending in opposite di 
rections from said ?rst, means and rockably 
mounted at their inner ends and havlng said 
second ?exible member‘ terminally secured 
‘thereto outwardly beyond the‘ inner ends 
thereof, and means carried by the arms for ‘a 
adjustment thereon-towards‘ and away from 
said opposite sides of the armature, said sec 
ond ?exible member c'onnectedjtosaid last 
‘means ‘and supported thereby between its 

120 

125 

130 ' 



10 

is 

ends'and at opposite sides of the armature, 
and said last means being operable to turn 
said second ?exible member about its axis.v 

14. An electromagnetic acoustic device, 
’ Comprising an armature provided With a con 
necting rod-,7 means forprcreating variable 
magnetlc lmesof force to‘ actuate thearma 
ture, axially tQIlSlOIlG'Cl flexible members con 

‘ nected respectively to the ‘armature and to 
* the rod at relatively spaced ‘points and sup ‘ 
porting the armature and rod for movement 
in the direction ofthe axis of said means, 
and an amplifying member secured to and 
solely supported ‘by the rod. ' 

15. An acoustical "device, comprising ‘an 
amplifying member, a battle board, an air 
escape ring, means for holding‘lthe baffle 
board and ring in relatively spaced relation, 

_ and‘electromagnetic means for actuating the 

30 

amplifying member. , 
16. An electromagnetic device, comprising 

an armature, a connecting rod extending ax 
ially from the armature, means for creating 
variable magnetic lines of force to actuatev 
the armature, a flexible member secured be 
tween its ends to the armature, means sup 
porting the ?exible member near opposite 
sides of the armature and providing adjust 
ment of the position of said supporting 
means in relation to the armature, and also 
providingadjustment of the position. of the 
armature in relation to the electromagnetic 
poles, means for maintaining the flexible 
member under axial tension, andla second 
tensioned ?exible member supported‘at ap 
proximate right angles to said ?rst ?exible 
member and attached to the connecting rod 
at an offset point in line with the axis of the 
armature. ' I p > 

17. An electromagnetic device, comprising 

lines of force to actuate the armature, axially 
tensioned ?exiblemembers arranged at sub‘ 
stantially right angles to each other and con 
nected respectively to ‘the armature and to the 
connecting rod at relatively spaced’ points," 
the ?exible members supporting the armature 
and the connecting rod for movement in the 
direction of the axis of said means andre 

tuated position, and means for adjusting the 
axial tension of the ?exible members. 

20. An electromagnetic device, comprising 

70 

‘storing the armature to its normal or non-ac- ‘ 

an armature having aconnecting rod secured ‘ 
thereto, means for creating variable magnetic 
lines of force to actuate the armature, axially 
tensioned ?exible members," arrangedx sub-‘* 
stantially at right angles to each other and 
connected respectively to" the armature andto ‘ ‘ 
the'connecting rod at relatively spaced points, 
the ?exible members supporting the armature 
and the rod for movement in the’ direction of 
the axis of said means and restoring the ar 
mature to its normal‘or n0n—actuated posi 
tion, means for adjusting the axial tension 
of the flexible members, and means for sup‘ 
porting one of said members ‘at points be 
tween its ends and at opposite sides of the 
armature. f ' - 

In testimony whereof I hereunto affix my 
signature. ‘ " ' ' i 

V oonrnon W, BLACK,“ 

~ an armature having a connecting'rod secured V ' 

thereto, means for creating variable mag 
netic lines of force to actuate the armature, 
and axially tensioned ?exible members ar 
ranged at substantially right angles to ‘each > 
other and connected respectively to the arma 
ture'and‘to the connecting rod at relatively 
spaced points ‘andsupporting the armature 

‘ and the connecting rod for movement in the > 
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direction of the axis of said‘ means. ’ 
18. An electromagnetic device, comprismg 

an armature having a connecting rod secured ‘ 
thereto, means for creating variable magnetic ~ 
lines of force to actuate the armature, axially 
tensloned flexible members arranged at sub-V 
stantially right angles to each other and con- ‘ 
nected respectively to the armature and to the 
connecting rod at relatively spaced points and 
supporting the armature and the connecting 
‘rod for ‘movement in the direction of the 
axis of said means, and means for adjusting 
the axial tension of the ‘?exible members. 

19. An electromagnetic ‘device, comprising 7 
anarrnature having a connecting ‘rod secured ‘p 
'theret'o,means for creating variable magnetic 
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