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_ " bratory reed mounted on the latter whereby the

" reed constitutes one pole of the magnetic coil;
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This invention relates to mechanical inter-
rupter units for electrical circuits and, more par-
ticularly, to such devices of the magnetic type
adapted rapidly to make and break electrical cir-
cuits of potential changers such as the so-called
“B” eliminators for radio receivers and consti-
tutes an improvement upon United States Let-
ters Patent of Willilam P. Lear and Marvin E.
Nulsen, No. 1,943,240, issued January 9, 1934.

A general object of the present invention is
the provision of such a device which is efficient
in operation, can be readily duplicated in com-
mercial production, is readily removable as &
unit from a circuit, provides for proper and sub-
stantially simultaneous interruption of direct
current in a transformer primary circuit and
rectification of the alternating current in the
transformer secondary circuit, and is character-
ized by various constructional features making
for efficient operation thereof.

More specific objects of the invention are the
provision of such removable units wherein a flux
path of high magnetic permeability is completed

about the magnetic coil through a coil core, a -

base of magnetic permeable material and a vi-

- . the provision of a U-shaped base to provide sim-
" ple arrangement of the coil between the arms of

. the base with one end of the core facing toward

" 'the ends of the ‘arms and support for the reed.

‘between the ends of the arms to extend toward

".the core; the provision of spring members ad-
. justably supported on the arms of the base to
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carry interrupter contacts and rectifier contacts
for cooperation with contacts on the vibratory
reed for half- or full-wave rectification as de-
sired in & manner so that ready adjustment can
be made to insure proper and efficient interrup-
_tion and rectification; and the provision of other
constructional features Insuring simplicity in and
ready assembly, and cheapness in manufacture.
Other objects of the invention will in part be
obvious and will in part appear hereinafter.
The invention accordingly comprises the fea-
tures of construction, combination of elements,
and arrangement of parts, which will be exempli-
fled in the construction hereinafter set forth and
the scope of the invention will be indicated in
the cla .uas. .
" Por a fuller understanding of the nature and

- objects of the invention reference should be had

to the following detailed description taken in

" ‘connection with ‘the‘ accompgnymg drawings, in

wmch:

1934, Serial No. 715,478
(CL 200—90)

Fig. 1 is a longitudinal sectional view with
parts broken away of a device embodying the
present invention;

Fig. 2 is a lateral sectional view of the device
depicted in Fig. 1, taken on line 2—2 thereof;

Fig. 3 is an enlarged exploded perspective view
of the device depicted in Fig. 1 with parts broken
away and the case and coil omitted;

Fig. 4 is a base end view of the device;

Fig. 5 is a longitudinal sectional view of the
device depicted in Fig. 1, taken on line 5—5
thereof;

Fig. 6 is an enlarged detail sectional view with
parts broken away taken on line 6—6 of Fig. 5;
and

Fig. 7 is a perspective view with parts broken
away of the sound isolating casing.

. Potential changers have become of great serv-
ice as devices for supplying high voltage direct
current for the “B” supply or plate circuit of
radio receivers, particularly where as in automo-
biles it is desirable to use a low voltage source
such as the automobile storage battery. How-
ever, since the battery is used for the ignition
and lighting circuits of the automobile as: well
as for the “A” supply of the radio receiver, many
: problems peculiar to such service are involved.

" The . present invention eliminates .many of
these problems while increasing the efficiency of
potential changers used for such service where-
in a mechanical interrupter is used in the pri-
mary circuit thereof to: make and break period-
ically the flow of direct current through the pri-
mary of a transformer so.that an alternating

E. M. F. of desired potential will be set up in .

the secondary of the transformer and thereafter
rectified and filtered to supply direct current of
desirably higher voltage than that of the direct
current source of the primary circuit.

Referring to the drawings, like numerals refer
to like parts throughout. The mechanical in-
terrupter unit consists of a U-shaped base 10
of magnetic permeable material having electrical
conductivity. The base 10 is provided with a
transversely extending midportion i from which
project two substantially parallel arms 12, 12.
A magnetic coil 13 is provided with end plates
i4, 1& of any suitable insulating material and a
core 5 of magnetic permeable material, pref-
erably in the form of a collar adapted to hold
the end plates 14, {4 in position to form a uni-
tary structure. ’

As is more clearly shown in Fig. 5, one end
plate 14 is provided with a pair of indentations
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complete a well known circuit as exemplified in
Reissue Patent 18,971 to R. J. Rockwell of Octo-
ber 24, 1933. Asis indicated in the present draw-
ings, the pairs of contacts are normally open,
thus the magnetic coil 13 is in series with half of
the primary and with the battery so that it will
become energized to cause the reed pole piece 22
on the vibratory reed 21 to more nearly align
with the pole piece I8 thereby closing the pairs
of contacts 23, 38 and 24, 35. The closure of
the contacts 28, 35 shorts out the magnetic coil
13 thereby allowing the vibratory reed 21 to
spring back and close the pairs of contacts 283, 32
and 24, 33, thereby opening contacts 24, 35 al-
lowing the magnetic coil 13 to be again energized
whereby the action is repeated. 'There is thus
substantially simultaneous operation of the pairs
of interrupter contacts 24, 35 and 24, 33 with the
pairs of rectifier contacts 23, 34 and 23, 32. In
practise spring members 25 and 28 carrying recti-
fier contacts 32 and 34 respectively are sometimes
set at a greater distance from the vibratory reed
21 to provide larger spaces between the pairs of
rectifier contacts 23, 34 and 23, 32 than are pro-
vided betwen the pairs of interrupter contacts
24, 35 and 24, 33. While, obviously different re-
lations between the interrupter contacts and the
rectifier contacts may be obtained through the
proper settings of the adjustable supports 3636,
the above relationship is usually preferred for
the reason that more nearly sparkless operation
is obtained over a wide range of battery voltages.
Since the desired relationship is obtained by vir-
tue of structure forming a part of the mechani-
cal interrupter unit, it is inherently a part of the
present invention. :

Tt will thus be seen that the objects of the
present invention are efficiently attained by a
simplified, readily manufactured and easily ad-
justed mechanical interrupter structure de-
scribed above.

Since certain changes may be made in the

“above construction and differert embodiments of
the invention could be made without departing
from the scope thereof, for -example, rectifier
. contacts and cooperating spring arms can be

" omitted, the device being used' solely for inter-

“'ruption of the primary circuit, it is intended that -
gl ‘matter contained-in the above’ description or

shown in the accompanying drawings ‘shall be

" interpreted as illustrative and not in a limiting
Sense. ‘ Bt in e N

"It is also to be understood that the -following

claims are intended to cover ‘all of the generic:

and specific features of the invention herein de-
scribed, and all statements of the scope of the in-

" “vention which, as a matter of language, might
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be said to fall therebetween.

Having described our invention, what we claim
as new and desire to secure by Letters Patent is:

1. In a potential changer adapted for use with
a direct current source as a .power supply such
as the “B” supply of an automobile radio, an
article of manufacture consisting of a mechanical
interrupter unit comprising a base of magnetic
permeable material, a magnetic coil mounted on

 one end thereof, a core for said coil having one

end thereof disposed adjacent to a portion of said
base and the other end thereof facing toward the
other end of said base, a vibratory reed of mag-

‘netic permeable material mounted on and mag-

netically connected to the last-mentioned end of

said base and having the free end thereof ex- .

_tending toward the last-mentioned end of said

75

core with the major portion of the body thereof

3

disposed substantialy parallel to the axis of said
core, the free end of said vibratory reed thereby
constituting one pole of said magnetic coil.

2. In a potential changer adapted for use with
a direct current source as a power supply such
as the “B” supply of an automobile radio, an
article of manufacture consisting of a mechani-
cal interrupter unit comprising a U-shaped base
of magnetic permeable material, a magnetic coil
positioned between the arms ‘of said base, a core
for said coil having one end thereof secured to
said base and the other end thereof facing
toward the ends of the arms of said base, a vi-
bratorys reed of magnetic permeable material
mounted betwen the arms of said base and mag-
netically connected thereto and having the free
end thereof extending toward the last-mentioned
end of said core with the major portion of the
body thereof disposed substantially parallel to
the axis of sald core, the free end of said vibra-
tory reed thereby constituting one pole of said
magnetic coil. .

3. In a potential changer adapted for use with

a direct current source as a power supply such
as the “B” supply of an automobile radio, an
article of manufacture consisting of a mechan-
ical interrupter unit comprising a base of mag-
netic permeable material having a transversely
extending mid-portion and a pair of spaced apart
arms extending therefrom substantially parallel
to each other, a magnetic coil positioned between
said arms, a core for said coil having one end
thereof secured to said transversely extending
mid-portion with the other end thereof facing
toward the ends of said arms, a vibratory reed

_of magnetic permeable material positioned be-

tween said arms having one end thereof secured
between the ends of said arms and the other end
thereof extending toward the last-mentioned end
of said core for free vibratory action, the free
end of said vibratory reed thereby constituting
one pole of said magnetic coil.

4, In a potential changer adapted for use with

" a direct current source as & power supply such

as the “B” supply of an automobile radio, an
article of manufacture consisting of a mechani-

"cal interrupter unit comprising a base of mag-

netic permeable material having a transversely
extending mid-portion and a pair of spaced apart

arms extending therefrom substantially paral- ;

lel to each other, a magnetic coil positloned be-
tween said arms, a core for said coil having one
end thereof secured to said transversely extend-
ing mid-portion with the other end thereof fac-
ing toward the ends of said arms, a vibratory
reed of magnetic permeable material positioned
between said arms having one end thereof se-
cured between the ends of sald arms and the
other end thereof extending toward the last-
mentioned end of said core for free vibratory
action, .at least one circuit contact mounted on
said vibratory reed, a spring member positioned
between one of said arms and said vibratory reed
having one end thereof fixedly mounted between
the end of one of sald arms and the end of said
vibratory reed and the other end thereof adjust-
ably supported upon said last-mentioned arm,
and another circuit contact mounted on said
spring member for cooperation with the circuit
contact on said vibratory reed. :

5, In a potential changer adapted for use with
a direct current source as a power supply such

‘as the “B” supply of an automobile radio, an

article of manufacture consisting of a mechani-
cal interrupter unit comprising a base -of mag-
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4
netic permeable material having a transversely
extending mid-portion and a palir of spaced apart
arms extending therefrom substantially parallel
to each other, a magnetic coll positioned between
sald arms, a core for said coil having one end
thereof secured to said transversely extending
mid-portion with the other end thereof facing
toward the ends of said arms, a vibratory reed
of magnetic permeable material positioned be-
tween said arms having one end thereof secured
between the ends of said arms and the other end
thereof extending toward the last-mentioned end
of said core for free vibratory action, at least one
double-faced circuit contact mounted on said vi-
bratory reed, a spring member positioned between
one of said arms and sald vibratory reed having
one end thereof fixedly mounted between the end
of sald arm and the end of sald vibratory reed
and the other end thereof adjustably supported
upon said arm, a circuit contact mounted on said
spring member for cooperation with one face of
said double-faced circuit-contact, another spring
member positioned between said vibratory reed
and the other arm of sald base in like manner,
and a circuit contact mounted on said last-men-
tioned spring member for cooperation with the
other face of said double-faced contact.

6. In the mechanical interrupter unit defined
in claim 3 the combination comprising a pair of
double-faced contacts mounted on said vibratory
reed, two spring members positioned between one
of the arms of the base and the vibratory reed,
two spring members positicned between the other
arm of said base and said vibratory reed, each
of saild spring members having one end thereof
fixedly mounted between the end of one of said
arms and the end of said vibratory reed and the
other end thereof adjustably supported upon the
adjacent arm of said base, and a circult contact
mounted on each of said spring members for co-
operation with one face of one of sald double-
faced circuit contacts, one opposed pair of spring
member supported contacts and the cooperating
double-faced contact constituting interrupter

contacts for the primary circuit of the potential

. changer, and the other opposed pair of said

. & direct current source as a power supply such

spring member supported contacts and the co-
operating double-faced contact constituting me-
chanical rectifier contacts for the secondary cir-
cuit of the potential changer.

7. In a potential changer adapted for use with

as the “B” supply of an automobile radio, an
article of manufacture consisting of a mechani-
cal interrupter-rectifier unit comprising a vibra-
tory reed, means to vibrate said reed, a pair of
double-faced contacts on sald reed, a pair of con-

* tact supports on each side of sald reed, and a con-

6o

tact on each support adapted to cooperate with-

one face of said double-faced circuit contacts,

- one opposed pair or contacts and the cooperating

double-faced contact constituting interrupter
contacts for the primary circuit of the potential
changer, and the other opposed ‘pair of said con-
tacts and the cooperating double-faced contact

constituting rectifier contacts for the secondary:

circuit of the potential changer, said interrupter
contacts being positioned nearer the cooperating
double-faced contact than are the rectifier con-
tacts with respect to their cooperating double-
faced contact so that said rectifier contacts will
make later and break sooner than the mterrupter
contacts.

8. In a potential cha.nger a.dapted for use with
a direct current source as a power supply such

9,187,96_0

as the “B” supply of an automobile radio, an
article of manufacture consisting of & mechani-
cal interrupter unit comprising a magnetic coil,
a core for said coll, a transversely extending core
pole plece mounted on the end of said core, a
vibratory reed of magnetic permeable material
having its fixed end connected by an iron path to
one end of said core, and a reed pole piece
mounted on the end of said vibratory reed dis-
posed in. offset relationship to said core pole piece,
the longitudinal axes of said core pole piece and

- of said reed pole piece being substantially paral-

lel and said reed pole piece constituting the other
pole of said magnetic coil.

9. In a potential changer adapted for use with
a direct current source as a power supply such
as the “B” supply of an automobile radic, an
article of manufacture consisting of a mechani-
cal interrupter unit comprising a magnetic coil
having an end plate, a hollow core for said coil
having one end thereof extending through said
end plate, a transversely extending core pole piece
mounted on the extending end of said core by
means of a screw, means between said core pole
plece and said end plate to prevent relative
rotation therebetween, a vibratory reed of mag-
netic permeable material, magnetic permeable

-material between the fixed end of said reed and

the other end of said core, a transversely extend-
ing reed pole plece mounted on the free end of
sald reed disposed in offset relationship to said
core pole piece with the longitudinal axis thereof
substantially parallel to the longitudinal axis of
sald core pole piece, said reed pole piece thereby
constituting the other pole of said coil.

10. In a potential changer adapted for use with
a direct current source as a power supply such
as the “B” supply of an automobile radio, an

article of manufacture comprising a mechanl-"

10
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cal interrupter unit comprising a base of mag- .,

" netic permeable material having a transversely

extending mid-portion and a pair of spaced apart
arms extending therefrom substantially parallel
to each other, a magnetic coil positioned between
sald arms, a core for said coil having one end
thereof secured to ‘said transversely extending
mid-portion, & transversely extendingcore pole
plece secured to the other end of said core and
facing toward the ends of said arms, a vibratory
reed of magnetic’ permeable material positioned
between said arms having one end thereof fixed
between the ends of said arms and in contact
with at least one of said arms, said vibratory
reed having the free end thereof extending
toward sald core pole piece, a reed pole piece
mounted on the free end of said vibratory reed
disposed in offset relationship to said core pole
piece with the longitudinal axis thereof substan-
tiadly parallel to the longitudinal axis of said core
pole piece, two spring members positioned be-
tween one of said arms and said vibratory reed,
two spring members positioned between the other
arm and said vibratory reed, each of said spring
members having one end provided with a slot and
the other end fixedly mounted between the end
of one of sald arms and the end of said vibratory
reed and insulated from both, a collar of insu-
lating material disposed in the slot in the end of
each of sald spring members, and screws mount-
ed through said arms the end of each of which
is adapted to engage one of said collars, said
screws and collars cooperating adjustably to po-
sition the ends of sald spring members with re-
spect to sald arms, a pair of double-faced con-
tacts mounted on said vibratory reed and a cir-

b
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cuit contact mounted on each of said spring
members for cooperation with one face of one of
said double-faced circuit contacts.

11. In a potential changer adapted for use with
a direct current source as a power supply such
as the “B” supply of a radio receiver, an article
of manufacture consisting of a mechanical in-
terrupter unit comprising a base of magnetic
permeable material, a magnetic coil mounted on
one end thereof, a core for said 'coil having one
end thereof disposed adjacent to.a portion of
said base and the other end thereof facing toward
the other end of said base, a vibratory reed of
magnetic permeable material mounted on the
Tast-mentioned end of said base, said vibratory
reed having the major portion of its body dis-
posed substantially parallel to the axis of said
core with its free end extending toward the last-
mentioned end of said core to constitute one pole
of said magnetic coil.

12. As an. article of manufacture, a mechani-
cal interrupter comprising an elongated base of
magnetic permeable material, a magnetic coil
having a core with one end mounted on one end
of said base and the other end facing toward the
other end of said base, an elongated vibratory
reed mounted on the jast-mentioned end of sald
base with the major portion of the body thereof
disposed substantially parallel to the axis of said
thereof disposed adjacent
to and offset from the last-mentioned end of said

core to constitute one pole of said magnetic coil.

13. In a potential changer adapted for use
with a direct current source as a power sup-
ply such as the “B” supply of a radio receiver,
an article of manufacture consisting of a me-
chanical interrupter unit comprising an elon-
gated base of magnetic permeable material, a
magnetic coil having a core, means to mount ohe

" end of said core on one end of said base with

the other end of said core facing toward the other
end of said base, an elongated vibratory reed,
means to mount one end of said reed on the last-
mentioned end of said base with the major por-
tion of the body of said reed disposed substan-
tially parallel to the axis of said core and the
free end thereof disposed adjacent to and offset
from the last-mentioned end of said core for
movement substantially transversely of the axis
of said core.

14. In a potential changer adapted for use with
a direct current source as a power supply such
as the “B” supply of an automobile radio, an ar-
ticle of manufacture consisting of a mechani-
cal interrupter unit comprising a hase of mag-
netic permeable material having a transversely
extending mid-portion and a pair of arms ex-
tending therefrom in substantially parallel re-
lationship, a magnetic coil positioned between
said arms adjacent said transversely extending
mid-portion, a core for said coil secured to said
base, at least one pole piece associated with said
core, a vibratory reed of magnetic permeable ma-
terial positioned petween said arms having one
end thereof secured between the ends of said
arms with means whereby a path of magnetic
permeability is provided pbetween said reed and
at least one of said arms, the free end of said reed
extending toward said pole piece in offset rela-
tionship thereto for free vibratory action, at least
one pair of contacts located between said reed

and one of said arms with one of said contacts
supported on said reed and the other mounted
on means supported by said base structure.

15. In a potential changer adapted for use with

5

g direct current source as a Dower supply such
as the “B” supply of an automobile radio, an
article of manufacture consisting of a mechani-
cal interrupter unit comprising a base of mag-
netic permeable material having a transversely
extending mid-portion and a pair of spaced apart
arms extending therefrom substantially parallel
to each other, 2 magnetic coil positioned between
said arms, a core for said coil having one end
thereof secured to said transversely extending
mid-portion with the other end thereof facing
toward the ends of said arms, & vibratory reed
of magnetic permeable. material positioned be-
tween said arms having one end thereof secured
between the ends of said arms and the other end
thereof extending toward the last-mentioned
end of said core for free vibratory action, the
free end of said vibratory reed thereby constitut-
ing one pole of said magnetic coil, & metallic
case inclosing said structure and having & prong
base, a layer of sound isolating material between
said case and said structure, and resilient means
supporting said structure in said case.

16. In a potential changer adapted for use with
a direct current source as a DPOWeEr supply such
as the “B” supply of an automobile radio, an ar-
ticle of manufacture consisting of a mechanical
interrupter unit comprising a base of magnetic
permeable material having a transversely extend-
ing mid-portion and 2 pair of arms extending
therefrom in substantially parallel relationship,
a magnetic coil positioned between said arms
adjacent said transversely extending mid-por-
tion, a core for said coil secured to sald base, at
least one pole piece associated with said core, &
vibratory reed of magnetic permeable material
positioned between said arms having one end
thereof secured between the ends of said arms
with means whereby a path of magnetic permea~-
bility is provided between said reed and at least
one of said arms, the free end of said reed ex-
tending toward said pole piece in offset relation-
ship thereto for free vibratory action, at least
one pair of contacts located between said reed
and one of said arms with one of said contacts
supported on said reed and the other mounted
on means supported by said base structure, a
metallic case inclosing said structure and hav-
ing a prong base, a layer of sound isolating ma-
terial between said case and sald structure, and
resilient means supporting said structure in said
case.

17. In a potential changer adapted for use with
a direct current source as a Power supply such
as the “B” supply of an automobile radio, an
article of manufacture consisting of a mechani-
cal interrupter unit comprising a base of mag-
netic permeable material having a transversely
extending. mid-portion and a pair of arms ex-
tending therefrom in substantially parallel re-
lationship, a magnetic coil positioned between
said arms, a core for said coil having one end
thereof secured to sald transversely extending
mid-portion with the other end thereof facing
toward the ends of sald arms, a transversely ex-
tending core pole piece mounted on the last men-
tioned end of said core, a vibratory reed of mag-
netic permeable material positioned between said
arms with one end thereof secured between the
ends of said arms and in contact with a portion
of at least one of said arms and the free end ex-
tending toward said pole piece, & reed pole piece
mounted un the free end of said vibratory reed
disposed in offset relationship to said core pole
piece, ‘at least one pair of contacts located be-
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tween said reed and one of sald arms with one
of sald contacts supported on saild reed and the
other mounted on means supported by said base
structure, a metallic case inclosing said structure
and having a prong base with at least one prong

grounded to said case, & layer of sound isolating

material between saild case and sald structure,
and resilient means supporting said structure in
said case.

18. In a potential changer adapted for use
with a direct current source as a power supply
such as the “B” supply of an automobile radio,
an article of manufacture consisting of a me-
chanical interrupter unit comprising an elon-
gated base having a pair of spaced apart arms

extending from one end thereof in substantially

parallel relationship, a magnetic coil positioned
on the end of sald base between said arms, a
core for said coll secured to sald base, at least

.one pole piece mounted on said core, a vibratory
“reed positioned between said arms having one

end thereof secured between the ends of said arms
and the other end thereof extending toward and
offset from sald pole piece for free vibratory ac-
tion, at least one circult contact supported on
sald vibratory reed, a spring member positioned
between one of said arms and sald vibratory reed
having one end thereof flxedly mounted between
the end of one of said arms and the end of said

vibratory reed and the other end thereof adjust-.

ably supported on said last-mentioned arm, and a
cooperating ecircult contact mounted on sald
spring member.

19. In a vibratory motor, the combination of a
frame formed of a continuous plece of mag-
netically permeable material bent into an elon-
gated rectangular frame and having the opposite
ends thereof turned to providé opposed faces, an
electromagnet mounted at the closed end of the
frame, and a vibratory reed secured between said
faces and extending to a position for co-opera-
tion with sald electromagnet, said frame form-
ing part of the magnetic path of said vibratory
motor.

20. In a vibratory motor, the combination of a
U-shaped frame formed of a continuous plece of
magnetic permeable material having the opposite
ends thereof positioned to provide opposed faces,
& vibratory reed secured between sald faces and

.2 magnetic coll having a core mounted In co-

operative relation with sald reed and said frame
with the axis of said core disposed substantially
parallel to the major portion of the body of seid
reed, '

2. In a vibratory motor, the combination of
& frame formed-of a- continuous plece of meag-
netically permeable material bent into an elon-

2,187,950

gated U-shaped frame and having the opposite
ends thereof turned to provide opposed faces, an
electromagnet mounted at the closed end of the
frame, and a vibratory reed secured between
said faces and extending to a position for co-
operation with said electromagnet, said vibratory
reed having the major portion of its body dis-
posed substantially parallel to the axis of said
electromagnet, said frame forming a part of the
magnetic path of said vibratory motor.

22. A mechanical vibratory interrupter unit
for use in power supply systems, said unit com-

* prising an elongated base of magnetically perme-

able material, an elongate electromagnet core
secured by one of its ends to one end of said base
and having its other end projecting toward the
other end of sald base, an electromagnet coil
around said core, a vibratory reed mounted by
one end on the last-mentioned end of sald base,
said reed having an armature of magnetically
permeable material on the free end thereof, said
reed having the major portion of its body dis-
posed substantially parallel to the axis of said
core with its armature end extending toward the
projecting end of said core and said armature

" disposed adjacent to the projecting end of said

core In a position to swing past sald core end
upon vibration of said reed, said armature being
offset with respect to sald core end in the nor-
mal rest position of sald reed,; at least one elec-
tric contact supported from sald reed, and a co-
operating relatively stationary contact supported
from sald base, sald co-operating contacts being
opened and closed by the normal vibration of
said reed.

23. A mechanical interrupter unit for use in
power supply systems, said unit comprising an
elongated base of magnetically permeable mate-
rial, an electromagnet core having one of its ends
disposed adjacent to one end of said base and the
other end projecting toward the other end of
said base, an electromagnet coll around said core,
a vibratory reed mounted by one énd on the last-
mentioned end of said base, said reed having an
armature of magentically permeable material on

.the free end thereof, sald reed having the major

portion of its body disposed substantially parallel
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to-the axis of sald core with its armature end ]

extending toward the projecting end of said core
and said armature disposed adjacent to the pro-
Jecting end of said core In a position to swing
past said core end upon vibration of said reed,
and electric contacts controlled by said reed dur-
ing vibration thereof.
. MARVIN E. NULSEN.
RAYMOND 8. YODER.
WILLIAM P. LEAR.
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