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ELECTRICAL WEBRATOR 

Fiaroli J. Brown, Mattapoisett, Mass., assignor 
to Aerovox Corporation, New Bedford, Mass., 
a corporation of Massachusetts 
Agpication February 9, 1948, Serial No. 9,501 

(C. 200-90) 4. Claims. 
1. 

My present invention relates to electric vibra 
tors of the type useful for converting low to high 
voltage for automobile radio receiver and cognate 
applications. 

It is among the objects of the invention to pro 
wide a vibrator of the above type of 'ugged con 
struction, of relatively few parts and of Small 
bulk for a given output, which shall be easy to 
assembie and all adjustments of which, including 
the longitudinal and lateral spacing of the arma 
ture relative to the pole of the coil and the rela 
tive position of each pair of electrical contacts 
thereof are easy to adjust without the danger of 
upsetting static or dynamic balance of the unit 
and without the need for a running-in operation; 
the performance of which vibrator shall not be 
subject to derangement in the course of use or 
to fortuitous variation or deterioration even 
under severe Service, which vibrato' has a mini 
mum of power loss and maximum efficiency of 
conversion, operates with a minimum of inpact, 
a minimum of noise and a minimum of Wear of 
its electrical contacts, transmits a minimum of 
mechanical vibration to the supporting frame or 
casing, does not become heated unduly in Opera 
tion, is not subject to undesired variation with 
changes in ambient temperature inor to injury 
on reasonable overload; the efficiency of which 
is nearly uniform over a relatively wide range of 
input voltage and is maintained even after pro 
longed used and Without darnage to or from the 
asSociated apparatus, such as transformers or 
buffer capacitors, even though these associated 
parts are not held to close tolerances in their elec 
trical constantS. 

According to one feature of the invention, a 
violatory Sub-assembly, which includes all of the 
vibrating elements has one or more contact car 
rying arms With each contact face thereof Sub 
stantially at right angles to the plane of the 
length and Width of the armature reed and is 
mounted for the free end or head of Said reed to 
pass across the pole face of the vibrator coil, the 
Stationary contacts associated with those on the 
vibratory assembly being affixed with respect to 
the frame of the vibrator and in insulating rela 
tion thereWith. 
Another feature is to carry the vibratory elec 

trical contacts upon spring arms affixed to the 
armature reed and exending laterally therefrom 
and to correlate the frequencies of vibration of 
the armature reed and contact carrying arms in 
such manner that each vibratory contact as it is 
about to close, moves in direction opposed to that 
imposed thereon by the armature reed, for a min 
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imum of impact, a minimum of noise and a mini 
nun. Of contact Wear. 
Another feature is to mount the Vibratory 

assembly to the frame in such manner that in 
installing said assembly, the desired spacing of 
the reed armature end from the pole face of the 
coil may be set without strain upon the vibratory 
system and thereupon permanently affixed in 
place, the position of the reed armature end lat 
erally of the said pole being thereupon set by 
manipulation of the vibratory assembly mount 
Without strain upon any other moving or fixed 
parts of Said assembly. 
Another feature is to dispose the stationary 

contacts in guided relation on an insulating block 
affixed upon the frame and thus to effect the 
required adjustment of spacing thereof with 
respect to the corresponding vibratory contacts 
Without straining, displacing or even touching the 
vibratory assembly. 

in the accompanying drawings in which are 
shown one or more of various possible embodi 
ments of the several features of the invention, 

Fig. 1 is a side elevational view of the vibrator, 
Fig. 2 is a front elevational view thereof, 
Fig. 3 is a top or plan view thereof, 
Fig. 4 is a cut-away view of the completed 

vibrator assembly inside the shielding can, 
Fig. 5 is a perspective view of the vibrating 

assembly of the vibrator, 
Fig. 6 is a perspective view of the insulator base 

of the vibrator, 
Fig. 7 is a side elevational view of a modifica 

tion of the vibrator, 
Fig. 8 is a front elevational view of the modifi 

cation, 
Fig. 9 is a top view of the modification, and 
Fig. 10 is a perspective view of the vibratory 

a SSembly of the modification. 
Referring now to the drawings, the fame t is 

desirably made of a strip of suitable ferrois alloy 
bent into U-shape with a cross bar shown at 
the botton and lipstanding legs 2. The operat 
ing coil 5 rests at 3 against and is desirably af. 
fixed off center, as shown, to cross-bar 8 between 
legs 2 by heading over at is the reduced rivet, 
end 8 of its core 46 against the Outer face of said 
frame, said core having a widened pole 45 for 
coaction with the armature head 32. 

All of the moving and vibratory parts of the 
unit are incorporated in a sub-assembly showra 
in Fig. 5. Preferably, the mount of said sub 
aSSembly comprises a pair of metal cross-plates 
f6 and f pressed together by rivets 33 there 
through clamping in place the root 28 of the reed 
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2 Sandwiched there3etween. The relatively wide 
reed of Spring metal is preferably cut away at 3 
near its root or nouxnt, to afford a hinge of Suit 
able flexibility and is furthermore cut away inea. 
its free end as at 3 for effective springiness and 
lightness. The Wyidered free end or foot 2 of 
the reed has the ai'in 2ture head 32 affixed there 
to, which may be of any Suitable construction. In 
a preferred embodies)t, this head constitutes a 
rectangular plate of magnetic material having an it 
elongated central slot 32' along which the plate 
is bent into a pair of identical leaves, the end 
bridges 32 left at the extrenities of the slot 32" 
resting upon foot. 2', the head desirably welded 
in place as at $3. 
The vibratory assenkiy carries desirably two 

vibratory contacts 33, the contacting faces of 
which, as shown, extend laterally at right angles 
to the length and width of the arrature reed at 
opposite faces thereof, and are set into vibration 
With and relative to the glimature. To this end, 
the contacts 39 aire desirably nicunted upon con. 
tact carrying armS 34, each having a widened root 
Web 38 riveted as at 42, Tan SVel'Sely across the 
wide reed 22 at the raid portion 55 thereof, be 
tween the ilinging opening 3 and the opening 
3f, and eagh extending as a cantilever outward 
at substantially right a Elgies to Said arrnature 
reed. 
In the enabodiaer1t showin, the fixed contacts 

36 which coact with the respective vibratory con. 
tacts 39, are inoLited each G3 2, Yaeta, cairying 
bar 22, which in turn is appropriately affixed to 
the exterior of an insiliating block. 3, which de 
sirably has lateral grooves 5 across the thick 
ness thereof, accorn.modating the respective legs 
Of the Supporting frails is between Which the 
block 3 is mounted. The legs of the Sheet inetai 
fraine are desirably bent out Wardly and thence 
upwardly to afford shouliders 9 upon which the 
block 3 rests, tabs 23 froa the edges of the frame 
legs being turned inward over the insulating illock 
3 to lock it in place. The gai's 22, each of which 

carries its stationary contact 33 on the overhang 
iing ledge 3G thei'eof are desirably lodged in 
grooves 28 along the sides of the block and across 
the thickness thereof, in which they are clamped 
in place by appropriate ScrewS 25, desirably self 
tapping screws threaded into apertures 68 in the 
block. Resirably each bar 22 has an elongated 
slot 53 for the screw 25 to permit of adjustment 
in the distance of the Stationally from the cor 
responding vibratory contact; ii) initially setting 
up the 2.SSeii by for USC. 

ihe mount it for the Vibratory assembly is a S 
sembled to the fraine by lodging its extrenities in 
corresponding slots 53 at the free extrenity of the 
iegs of the frame, the kilock 3 having an elon 
gated slot 2 therethrough in which the airinature 
reed is accoran odated. At least One of the 
mounting cross-bars : is provided with extension 
tongues 3 bent, CYet at right angles to engage the 
face of the frarine iegS 2, to Which it is Soldered 
at 8' with desired spacing of the arnature head 
32 from the pole 5 of the coil. 
The cross-bar mount, 4 of the vibrator assem. 

bly is desirably transversely slotted as at 50 ad 
jacent the ends of the bridging length thereof be. 
tween the frame legs to parinit a slight hinging 
displacement of such bridging member by resort 
to appropriate pie's for initially positioning the 
armature head as desired, laterally of the width 
of the pole : 5. By this adjustment, the entire 
vibratory asseinbiy is properly positioned later. 
ally with respect to the pole face 45 and this with 
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4 
out Strain upon any part other than the ciamp 
naount 4. There being no sustained stress in 
Operation. Upon said clamp mount, there is but 
slight tendency for shift in the adjustment of said 
clamp inount, and any such slight change would 
not be translated in Strain upon any other part 
whether of the frame or of the vibratory assera 
bly and accordingly progressive unbalance will 
not and cannot occur. 
As illustratively shown in the embodiment of 

Figs. 1 to 6, the vibratory assembly may in addi 
tion to the two vibratory contacts 36, be equipped 
With One or more additional vibratory contacts, 
Such as driver contact g . To this end there is 
illustratively shown an additional contact, carry 
ing arm 35, preferably substantially identical with 
arms 34 and affixed to the vibratory reed £5 by the 
Same rivets 42 2S affixed arms 34. Arin 35 carries 
Contact 4 to extend laterally of one of the con 
tacts 39. The coacting fixed contact; 3 is mount 
ed on a metal bar 6. Similar to bars 22 and affixed 
by a Screw 25' to the insulating block 3 in cor 
responding groove 24 across the thickness there 
Clf in the same manner and with facility for the 
Saiae adjustinent of its position as in the case 
of the vibratory contacts 38. 
The unit as thus far described with or with 

out the driver contacts 35, 4 is equipped with 
terminals and installed in more or less conven 
tional relanner, as shown in Fig. 4. Desirably 
the three terminal leads 57 afixed to the root 
ends of the three bai's 22, 22 and 6e carrying the 
respective Stationary contacts 36, 36 and 4. are 
a fixed to appropriate terminal I'OilgS 63 in 
stalled in a fiber plate 64 covered with a cork 
facing 65, a resistor 62 being connected between 
bar 6i and the frame 12, the entire unit being 
enclosed in a Sponge rubber liner housing SS and 
introduced into a metal can 6 Spun Over the 
fiber disc 64 to conplete the aSSembly. The 
fourth prong i3 is the usual dunny that serves 
for keying the unit to its socket. 
A preferred structure of vibrator has been 

above (described but without reference to Cer 
tain important features now to be Set forth 
which, while preferably incorporated in the 
Structure set forth, may ind utility in other 
Structures as well. 
The contact carrying arms 34 and the contact 

carrying arm 35, if used, are according to the 
present invention made of spring metal, so that 
they, like the armature reed 27 will have a rat 
ural frequency of vibration. i8Sii'aibly the net 
ural frequency constants, namely, the length, 
the elastic modulus and the masses of the moy. 
ing almS, that is of the armature reed 27 and of 
the contact carrying arms 34, 35 are so Selected 
that the vibratory contact will, as it is about O 
close, Inove in direction opposed to that in 
posed by the arnature reed. In other words, 
While the armature reed moves, say toward the 
left in Fig. 1, tending to shift contact 39 O 
Wardly toward contact closure, the arm 35 car 
Tying Said contact is at that time moving down 
Wardi away from contact closure, so that the 
Speed of approach of the moving contact 3s to 
the fixed contact 36 imposed by the airfraige 
reed 2 is offset in large part by the OppoSig 
roVeinent of the contact carrying artin 3. This 
the contact closure will be with less impact, less 
noise and less wear than if the contact 39 Were 
immovably affixed with respect to the Inoving 
armature reed 27, and much less than Would be 
the case if the Speed of movement of the CO 
tact 39 imposed by the independent vibration of 
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its carrying arm 34 were added to rather than 
Subtracted from that imposed by the vibratory 
ariature reed 27. 
To this end, especially for vibrators in the 

lower ranges of frequency (i. e. in the range be 
low 150 vibrations per second), the ratio of the 
compliance (i. e. the desiection within the elas 
tic limit, per unit of defecting force) of the air 
nature reed to that of the contact carrying arm. 
approximates but is not less than eight times 
the square of the ratio of the effective lengths 
of Said arms. When this relation obtains a 
minimura of adjustment is required, correctly 
to time the vibrator. 

For best operation, the time constant, that is 
he ratio cf the period that any cf the vibratory 
contacts 39 is closed to that of a complete cycle 
of the vibrator should be not less than 80 per 
cent and not more than 93 per cent. 
The vibratory unit, as shown in Fig. 5, with 

armature reed and contact carrying airns Cf 
known compliance, is assembled with due re 
gard to proper selection of three variables that 
determine its performance. These variables are 
the effective Weight of the armature, the thick 
ness of the armature reed 27 and the thickneSS 
of the contact carrying spring arms 34. The 
tickness of the armature reed and of the con 
tact, carrying Spring arms may be readily Se 
scted as may be the airmature head 32 whose 
weight may be readily adjusted by Suitable 
gainding. 
The vibratory assembly is easily and correctly 

installed in the carrying frame therefor with 
hut, three separate adjustments, each Of Which 
is inade independently of the other two and 
without disturbance of the other two. The three 
adjustments in question are the setting of the 
vibratory assembly in correct position longi 
tudinally for desired spacing of the armature 
head 32 from the pole face 45, the Setting of 
the armature head for proper Spacing thereof 
laterally of the width of pole 45 and the set 
ting of the distance between each vibratory con 
tact and its associated Stationary contact. 
To set the armature reed longitudinally and 

fix the gap between arnature head 32 and pole 
g5, a suitable gauge blade is interposed between 
the said head and said pole. In position thus 
determined by the gauge, the mounting croSS 
bar 4 of the vibratory assembly is Soldered to 
the frame 2 in manner previously described. 
Thereupon the bridging portion of the mounting 
cross bar 4 between the legs of the frame is lon 
gitudinally deflected as permitted by cross slots 
st to set the position of the arnature head 32 
in desired position laterally of the pole width 45. 
To permit check of the critical rest position 

of the armature head 32 relative to the pole 5, 
at least one leg 2 of the frame is provided With 
a circular window aperture 44 exposing to in 
spection the armature head 32 and the associa 
ted part of the pole 45. 

independently of the above adjustments, the 
correct spacing between electrical contactS is eS 
tablished by sight sliding adjustment of the sta 
tionary contact carrying bars 22 in their grooves 
24 and then tightening Screw 25, a Suitable 
gauge being interposed between the contact 
pairs for correct spacing in full open position 
thereof. 
Thus in completing each setting, there is no 

disturbance of the accuracy of the Settings pre 
viously made and there is no strain upon the 
inetal parts in making any Such Setting and, 
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6 
therefore, no progressive deterioration in Opera 
tion during use by objectionable disturbance in 
the static or dynamic baliance as might ensue 
by plastic flow of metal were the vibratory parts 
subjected to mechanical strain or deformation for 
the purpose of forcefully effecting such adjust 
ment. Accordingly, with the parts properly Se 
lected and installed in tie mainer above de 
scribed, the operation. Will be reliable aid its re 
liability will be maintained without disturbance 
for long periods of time. 
Of course, by suitable choice of parts and ap 

progliate positioning thereof, the device could 
be made to finction at any frequency within 
practical lirits, bearing in mind that frequency 
varies inversely with the square root of the prod 
lict of the equivale:At mass and the equivalent 
confliance of tile vibratory system. 
By reason of the accuracy of adjustinent of 

which the vibrator a digits, no 'runiling-in' cp 
eration is required, and the coli'ect, setting is 
Inaintained throughout. 
By reason of the low energy losses due to the 

elixiination of excessive in part in contact clo 
Suite, there is a niniina of Wear and a maxi 
imum litilization of the input einergy. 'ihe unit 
Within its Sound insulating housing, as sinown in 
Fig. 4, transniS 3, 2::iinii at in of vibration and 
a rainimum of inoise. The unit will perform 
Without much loss in efficiency over relatively 
wide range of Voitages. For instance, a vibrator 
according to the present invention, designed to 
operate froth a 6-volt, battery will operate effec 
tively betwee) tile irages of 2 voits and iO volts 
and Willi withstand substantial overload through 
out its voltage range and without serious injury 
thereto. 

foreover, the unit is rease of all of the char 
acteristics set forth, does not require associated 
electitical equipment Such as ti'ansfol'inner's and 
buffer gapacitors of critical specifications, and 
yet there is no danger of injury to or from the 
latter under various conditions of operation. 
Accordingly a unit for 3, given perforagice 

:7ay be rioré Coigaci than initS that lack the 
Chai'acteristics set forth. 

in the eribodies, of to i3, the Wiia 
tory contacts 3 are four in number, each raount 
ed On its Spring arril 3, the two Spring artins 3 on 
each side being shown for insd integraily. This 
construction serves for heavier duty or for self 
rectifying operatic is nainner clear to those 
skilled in the art. 

She reed &nd contact carrying spring arras. 
are liveted at 33 to a Separate and distinct hinge 
Spring piece 86 preferably of greater ilexibility 
than the reed and riveted at 338 to the cross 
air mount 5 and affording a principal re 
gion of fieXure at spring hinge portion SS. 
Except as above stated, and that a specif 
ically different arrangement of driver contact 
is here shown, the present ein bodiment, is similar 
to that heretofore described, and corresponding 
parts bear the Sai Ye reference nurnerals with ex 
ponent "(...' in this eibodiment, the insulating 
block i3 is provided with a unitary extension 
5 at the lower end thereof and desirably has 
molded thereinto at aperture A a metal bushing 
i8 grooved at 33 and which may ba tapped at is 
to accommodate a Screw 3E mounting a terminal 
tab 88, Said Screw being adjustable at a fillister 
head 8 and carrying a contact, 82 at its inner 
end for coaction. With a contact Spring 53 which 
has a loop 85 for enhanced flexibility, is desirably 

ri EigS. ' 
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integral with hinge Spring piece 3S and is ex 
posed for engagement with said contact 82 
through the opening 3 in the air; attire reed 2. 
As any changes could be made in the above 

construction and in any apparently widely dif 
ferent elbociirrents of this invention could be 
inade without, departing from the scope of the 
clairls, it is intended that, all natter contained in 
the above dies;3ription or shown in the acci:- 
panying dir2 wings shall be interpreted as illus 
trative and not, in a liniting Sense. 

Having thus described my invention, what I 
claii. as :lew and desire to secure by Letters Pat 
ent, of the United 33.tes is: 

1. An electric vibrator comprising a substan 
tially J-shaged fitars of magnetic material hay 
ing its free ends Spaced frorin each other, the legs 
of Said frarae having projecting shoulder's across 
the width there.cf, a coil in ounted on the cross bar 
of the fraine between the legs thereof, said coil 
having 2, poie, a viiratory asserably having a 
rost, scxter 

a ca. Spaced longitudinally 
ti said pole, 8aid vihi'atory 2.5- & civing 

fibi'atory arms, an eigctric contact, carried nea. 
the free end of each of Said arms, an insulating 
block carried on the shouldeg; cf Said legs, ex 
tending thereietween and disposed between the 
coil and the vibratory assenbiy iii.ount, Said iegS 
inavig intiarried tabs extending over Sai Jigck 
to retain the latter on said shoulders, said block 
having a passageway therethrough for Said 'eed, 
and stationary electrical contacts : Cllrted or 
said insulating block and coacting with the 'e- 
spective contacts of the vibratory aSSealy. 

2. An electric vibrator comprising a Sui)Stan 
tially U-shaped frame of magnetic material hav 
ing its free ends spaced from each other, a coil 
mounted on the cross bar of the frame between 
the legs thereof, said coil having a pole, a vibra 
tory assembly having a mount, extending be 
tween and a fixed to the free ends of Said legs, 
saic vibratory assenbly including an arrature 
reed longitudinally of the fraue and having a 
head spaced longitudinally of and coacting with 
said pole, said vibratory assembly including one 
or more laterally extending vibratory airns, an 
electric contact, carried near the fi'ee end of 
each of said arrins, an insulating block carried by 
said frame exteading between the legs the 'eof 
and disposed between the coil and the vibratory 
assembly rount, said biock having a passageway 
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therethrough for said reed and having grooves or 
the exterior across the thickness thereof, sta 
tionary electrical contacts coacting with the re 
Spective contacts of the vibratory assembly, up 
Standing bars mounting said stationary contacts 
i'espectively and adjustable lengthwise of an as 
Sociated groove for adjustment of the spacing of 
each stationary contact with respect to the cor 
responding vibrating contact. 

3. An electric vibrator comprising a, Substan 
tially U-shaped fraine of magnetic material hav 
ing its free ends Spaced from each other, said 
ends each having a longitudinal slot therein, a 
coil lounted. On the croSS bar of the frame be 
tween the legs thereof, said coil having a pole, 
a vibratory assembly having a cross bar extend 
ing betWeen the free ends of the frane and 
lodged in Said longitudinal silots, said vibratory 
aSSembly including an al'mature reed longitu 
dinally of the frame having its base affixed to 
said CrOSS bar and having a head Spaced longi 
tudinally of and coacting with Said pole, said 
Vibratory assembly including one or more later 
ally extending vibratory arris, an electric con 
tact carried nea: the free end of sack of said 
arms, an insulating block carried by said frame 
extending between the legs thereof and disposed 
between the coil and the cross bar, said block 
having a paSSag335ay therethrough for said reed, 
2nd stationary electrical contacts mounted on 
said in Suiating bick and CO2eting with the re 
spective coinia.cts of the vibratory assembly. 

4. The (origination recited in claim 3, in which 
said cross-bar is transversely sotted near its 
opposite ein is to permit slight twisting thereof 
for lateral adjustinent of the anature head. With 
respect to the pole. 
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