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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-
vide a vibrator of the above type of rugged 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 vibrator has a mini-

mum of power loss and maximum efficiency of

conversicn, operates with a minimum of impact,
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 mnor 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 damage to or from the
associated apparatus, such as transformers or
bufler capacitors, even though these associated
parts are not held to close tolerances in their elec-
trical constants.

According to cne feature of the invention, s
vibratory 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 affized 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
abkout to close, moves in direction opposed to that
imposed thereon by the armature reed, for a min-

<t

10

wt

N

35

40

45

58

2
imum of impact, 2 minimum of noise and a mini-
mum 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 ang thereupon permanently affized 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 fized
parts of said assembly.

Another feature is to dispose the stationary
contacts in guided relation on an insulating bloek
affixed upon the frame and thus to effect the
reguired adjustment of spacing thereof with
respect to the corresponding vibratory contacts
without straining, displacing or even touching the

' yibratory assembly.

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

Pig. 1 is & side elevational view of the vibrator,

Fig. 2 is g 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
assembly of the modification.

Referring now to the drawings, the frame 1! is
desirably made of a strip of suitable ferrous alioy
bent into U-shape with a cross bar {2 shown atb
the bottom and upstanding lsgs 12. The operat~
ing coil 45 rests at 42 against and is desirably af-
fixed off center, as shown, o eross-bar 1§ between
legs 12 by heading over at 47 ths reduced rivet
end 48 of its core 48 against the outer face of said
frame, said core having a widened pole 25 for
coaction with the armature head 32,

All of the moving and vibratory parts of the
unit are incorporated in a sub-assembly shewn
in Fig. 5. Preferably, the mount 12 of said sub-
assembly comprises a pair of metal cross~-plates
16 and {7 pressed together by rivets 33 there-
through clamping in place the root 28 of the reed
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21 sandwiched therebetween. The velatively wide
reed of spring metal is preferakly cut away at 20
near its root or mount to afford a hinge of suit-
able flexibiiity and is furthermore cut away nea

its free end as at 21 for effective springiness and
lightness. The widened free end or foot 27 of
the reed has the armature head 22 afiixed there-
to, which may be cf any suitable construction. In
a preferred embodiment, this head constitutes a

rectangular plate of magnetic material having an ja

elongated central slot 2/ along which the plate
is hent into g pair of identical leaves, the end
bridges 32° lefi at the extremities of the slot 32’
resting upon foot &Y/, the hsad desirably welded
in place as at 48.

The vibratory assembly carries desirably two
vibratory contacts 38, the contacting faces of
which, as shown, extend laterally at right angles
to the length and width of the armature reed at
opposite faces thereof, and are set into vibration
with and relative to the armature. To this end,
the contacts 28 are desirably mocunbed upon con-
tact carrying arms 34, each having a widened root
web 38 viveted as at 42, transversely across the
wide reed 27 at the mid portion % thereof, he-
tween the ninging opening 2§ and the opening
31, and sash extending as a cantilever outward
at substantially right angles o said armature
reed.

In the embodiment shown, the fized contacis
36 which coact with the respective vibratory con-
tacts 29, are mounted each o 2 metal cairying
par 22, waich in turn is appropriately affized to
the exterior of an insulating klock {3, which de-
sirably has lateral grooves ST across the thick-
ness thereof, accommodating the respective legs
of the supporting frame {{ ketween which the
bloek {3 is mounted. The legs of the sheet metal
srame are desirably beni outwardly and thence
upwardly to afford shoeulders {2 upon which the
block i3 rests, tabs 24 from the edges of the frame
less heing turnsd inward over the insulating block
i3 to lock it in piace. 'The bars 22, each of which
carries its stationary contact 85 on the overhang-
ing ledge BE thersol arve desirably lodged in
grooves 24 along the sides of the block and across
the thickness thereof, in which they are clamped
in place by appropriate screws 25, Gesirably self
tapping screws threaded into apertures 68 in the
biock. Diesirably each bar 2% has an elongated
slot B8 for the screw 25 to permit of adjustment
in the distance of the staiionary from the cor-
responding vibratory contact in initially setbing
uDp the assembly for use.

The mount 14 for the vibratory assembly is as-
sembled to the frame by lodging its extremities in
corresponding slots 53 at thie Tree extremity of the
legs of the frame, the Llock i2 having an elon-
gated siot 21 therethrough in which the armature
reed is accommodated. At least one of the
mounting cross-bars {1 is provided with extension
tongues 13 bent over ab right angles to engage the
face of the frame legs 12, to which it is soldered
ab 18’ with desived spacing of the armature head
39 from the pole 8% of the coil.

The cross-bar mount 14 of the vibrator assem-
bly is desirably transversely slotted as at 58 'f),d~
jacent the ends of the bridging length thereof be-
tween the frame legs to permit a slight hinging
displacement of such bridging member by resort
to appropriate piiers for initially positicning the
armature head as desired, laterally of the width
of the pole 4% By this adjustment, the entire
vibratory assembly iz properly positioned later.
ally with respect to the pole face 45 and this with-
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out strain upon any part other than the clamp
mount t4. There heing no sustained stress in
operation upon said clamp mount, there is but
slight tendency for shift in the adjustment of said
clamp mount, and any such slight change would
not be translated in strain upon any other part
whether of the frame or of the vibratery assem-
bly and accordingly progressive unbalance will
not and cannot occur.

As ilustratively shown in the embodiment of
Figs. 1 to 6, the vibratory assembly may in addi-
tion to the two vibratory contacts 38, be equipped
with one or more additional vibratory contacts,
such as driver contact 41. To this end there is
Mustratively shown an additional contact carry-
ing arm 35, preferably substantially identical with
arms 34 and affized to the vibratory reed 27 by the
same rivets 4% ag affixed arms 34. Arm 35 carrie
contact 41 to extend laterally of cne of the con-
tacts 38. The coacting fixed contact 87 is mount-
ed on a metal bar 60 similar to bars 22 and affixed
by a screw 25’ to the insulating block 13 in cor-
responding groove 24 acrcss the thickness there-
of in the same manner and with facility for the
same adjustment of its position as in the case
of the vibratory contacts 89.

The unit as thus {far described with or with-
cub the driver contacts 38, 41 is equipped with
terminals and installed in more or less conven-
tional manner, as shown in Pig. 4. Desirably
the three terminal leads 57 affixed to the root
ends of the three bars 22, 22 and 88 carrying the
respective stationary contacts 2§, 36 and 41, are
affixed to appropriate terminal prongs 63 in-
stalled in a fiber plate 64 covered with a cork
facing B8, a resistor €2 being connected between
bar 6§ and the frame 12, the entire unit being
enclosed in a sponge rubber liner heousing 88 and
introduced into & metal can 6! spun over the
fiber disc 64 to complete the assembly. 'The
fourth prong 8% is the usual dummy that serves
for keying the unit to its socket.

A preferred structure of vibrator has heen
ahbove described but without reference to cer-
tain importent features now to be set forth
whiclh,, while preferably incorporated in the
structure set forth, may find utility in other
structures as well.

The contact carrying arms 34 and the contact
carrying arm 33, if used, are according to the
present invention made of spring metal, so that
they, like the armature reed 27T will have g nat-
ural frequency of vibration. Desirably the nai-
ural freguency constants, namely, the leangth,
the elastic modulus and the masses of the inov-
ing arms, that is of the armature reed 27 and of
the contact carrying arins 34, $5 are so selected
that the vibratory contact will, as it is about to
close, rmove in direction opposed to that im-
rosed by the armature reed. In other words,
while the armature reed moves, say toward the
left in Fig. 1, tending to shift contact 39 up-
wardly toward contact closure, the armm §4 car-
rying said contact is at that time moving down-
ward away from contact closure, so that the
speed of approach of the moving contact 39 to
the fixed contact 6 imposed by the armabture
reed 27 is offset in large part hy the opposing
movement of the contact carrying arm 34. Thus
the contact closure will be with less impact, less
neise and less wear than if the contact 3% were
immovably affixed with respect to the moving
armature reed 27, and much less than would be
the case if the speed of movement of the con-
tact 88 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
armature 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 defiection within the elag-
tic limit per unit of deflecting foree) of the ar-
mature 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
minimum of adjustment is reguired, correctly
to time the vibrator.

For hest operation, the time constant, thas is
the ratio of the period that any of the vibratory
contacts $9 is closed to that of a compléte eyele
of the vibrator should be not less than 80 per
cent and not more than 93 per cent.

The vibratory unit, as shown in g, 5, with
armaturs reed and contact carrying arms of
known compliance, is assembled with due re-
gard to proper selection of three variables that
Getermiine 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 38. The
thickness of the armature reed and of the con-
tact carrying spring arms may be readily se-
lscted as may be the armature head 32 whose
weight may be readily adjusted by suitable
grinding.

The vibratory assembly is easily and correctly
installed in the carrying frame therefor with
hut three separate adjustments, each of whic
is made independently of the other two and
without disturbance of the other two. The three
adjustrments in guestion are the setting of the
vibratory assembly in correct position longi-~
tudinally for desired spacing of the armasure
head 22 {rom 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 armature head 32 and pole
48, 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 describad.
Thereupon the bridging portion of the mounting
cross bar 14 between the legs of the frame is lon-
gitudinally deflected as permitted by cross slots
58 to set the position of the armature 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 45,
at least one leg 12 of the frame is provided with
2 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 hetween electrical contacts is eg-
tablished by slight sliding adjustment of the sta-
tionary contact carrying bars 22 in their grooves
24 and then tightening screw 25, a suitable
gauge bheing 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
metal 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 balanece as might ensue
by plastic flow of metal were the vibratory parts
subjected to mechanieal strain or deformation for
the purpose of forcefully effeciing such adjust-
ment. Accordingly, with the parts properly se-
lected and installed in the manner above de-
scribed, the operation will be reliable and its re-
liability will be maintained without disturbance
for long periods of time.,

Of course, by suitahle choice of parts and ap-
propriate positioning thereof, the device ecould
be made %o funchion at any frequency within
bractical limits, besring in ming that ireguency
varies inversely with the square root of the prod-
uct of the equivalent mass and ths equivalent
compliance of the vibratory system.

By reason of the accuracy of adjustment of
which the vibrator admiis, no “running-in” cp-
eration is required, and the correct setting is
meaintained throughout.

By reason of the low energy losses due o the
elimination of excessive impart in contast clo-
sure, there is a minimum of weay and a maxi~-
mum utilization of the input energy. 'The unit
within its scund insulating housing, as shown in
Fig. 4, transmiits a minimum of vibration and
a minimum of noise. The unit will perform

i ficiency over relatively

iy
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without much loss in e
wide range of voliages. For instance, a vihrator
according to the present invention, designed to
operate from a 8-volt hattery will operate effec-
tively between the ranges of 2 voits and 19 volis
and will withstand substantial overload through-
out its voltage range and without serious injury
thereto.

Moreover, the unii by reason of
acteristics set forth

1418
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all of the char-
does not require asgsociated
electrical equipment such as transformers and
bufier capacitors of critieal specifications, and
yet there ig no danger of injury to or from the
latter under various cond

Accordingly a unit for s
may he more compact than
characieristics set forih.

In the embodiment of Figs. 7 to U
tory contacts 8% are four in number, each
ed on its spring arm 7%, the two spring arms 18
each side being shown formed integraily.
construction serveg for heavier duty or for self-
rectifying operation in manner clear to those
skilled in the art.

The reed angd contact carrying spring arms
are riveted at 83 to a separate and distined hinge
spbring piece 8§ preferably of greater fexibility
than the reed and riveted at 322 to the cross
arm mount 4% and affording a principal re-
glonn of fexure at spring hinge portion
Ezcept as above stated, and that a specif-
ically different arrangement of driver contact
is here shown, the present embodiment is similar
to that herctofore described, and corresponding
parts bear the same reference numerals with ex-~
benent “a.” In this embodiment the insulating
block 132 is provided with s unitary extension
15 at the lower end thereof and desirably has
molded thereinto at aperture 77 5 metal bushing
18 grooved at 8% and which may be tapped at 79
to accomimodate a screw 89 mounting a terminal
tab 88, said screw being adjustable at a fillister
head 81 and carrying a contact §2 gt its inner
end for coaction with a contast spring 14 which
has a loop 85 for enhanced fexibility, is desirably

rmance
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integral with hinge spring piece 85 and is ex-
posad for engagement with said conbtact 82
througzh the opening 3t in the armafure reed 27°

Ag many changes could be made in the above
construction and meny apparently widely dif-
ferent embodirnents of this invention could be
made without departing from the scope of the
claims, it is intended that all matter contained in
the above description or shown in the accom-
panying drawings shall be interpreted as ilius-
trative and not in a limiling sense.

Having thus described my invention, what I
claim o8 new and desire to secure by Letters Pat-
ent of the Uniled States is:

1. &n electric vibrator comprising a substan-
tially U-shaped frams of magnetic material hav-
ing nds spaced from each other, the legs
of gaid frame having projecting shoulders across
the width therect, o coil mounted on the cross bar
of the frame bebween the legs thereof, said coil
having 3 pole, & vipratory assembly having a
monnt oxte o between and affized to the free
ends of sald said vibratory assembly in-
cluding an i longitudinally of the
fr . spaced longitudinally
234 pole, said vikvatory as-
semply inciuding cue oy mnore laterally extending
vibratory arms, an elsctric condact carried near
the free end of each of sajd arms, an insulating
block carried on the shoulders of said leys, ex-
tending therehebween and disposed between the
coll and the vibratory assembly mrount, sald legs
having inturned tabs extending over sal Wlock
to vetain the iatber on said shoulders, said block
having a passageway therethrough for szid reed,
and shationary slectrical contacis mountsd on
spid insulating block and coacting with the re-

hek:
spective contacts of the vikratory asseinbly.

9. An electric vibrator comprising a substan-
tially U-shaped frame of magnetic material hav-
ing its free ends spaced from each other, a coil
monnted on the cross bar of the frame between
the legs thereof, said coil having a pole, & vibra-
tory sssembly having a mount extending be-
fween and afixed to the free ends of said legs,
said vibratory assembly including an armature
reed longitudinally of the frame and having a
head spaced longitudinaily of and coacting with
said pole, sald vibratory assembly including one
or more laterally extending vibratory arms, an
clectric contach carried near the free end of
each of said arms, an insulating block carried by
said frame extending bstween the legs theveof
and disposed hetween the coil and the vibratory
assembly mount, said block having a passageway
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therethrough for said reed and having grooves on
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
vespectively 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 frame of magnetic material hav-
ing its free ends spaced from each other, said
ends each having a longitudinal siet therein, a
coil mounted 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 frame and
lodged in said longitudingl slots, said vibratory
assembly including an armature reed longitu-
dinally of the frame having its base affixed to
said crogs bar and having a hsad spaced longi-
tudinally of and coacting with said pole, said
vibratory assembly including one or more later-
ally extending vibratory arms, an eclectric con-
tact carried near the free end of sach of said
arms, an insulating block carried by soid frame
extending between the legs thereof and disposed
hetween the coil and the cross bar, said block
having & passageway therethrough for said reed,
and stationary selectrical contacts mounted on
said insulating block and coacting with the re-
spective coniacts of the vibratory assembly.

4, The corobinaiion recited in claim 2, in which
said cross-bhar is transversely slotbed near iis
opposite ends to permit slight twisting thereof
for lateral adjustment of the armature head with
respect to the pole.

HAROLD J. BROWHN.
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