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This inventiori relates to vibratory signal inter-
rupters, and particularly to a chopper type signal
mterruptel which is characterized by low noise
gnd ihcreased dependability of operation.

‘Eléctromagnetic sighal intérrupters aré used

to a substantial extent in ¢onnéction with diréct

current amphﬁeis Wh1ch necessn;ate the rap'ld

plication 6f afi input signal 16 a separate cireuit

such as an A.-C. amplifier, and the subsequent

symchronous rectification” of “the sigfial. Nor-
mally; it is Yequited that an amplifief of this type
respond:to low level signals of direct curvernt or

of "very: low frequency. It is important in such

devices that chopper operation be substantidlly

noise free and free from the effect of tempera-
ture change, and that the device be constriicted

for lotig and trouble-fres opergtion. Where syn-
chronous rectification is used it is further essen-
tial that the capacitance hetween the input and
output - chopper contacts, and. the capacitance
from the contacts to ground be 4 minimum.

It is therefore 'an’ object of this invention to
provide an improved electromagnetic chopper.

It is another object of this invention to provide
an’ eleétromagnetic chopper whichis non-tem-
perature sensitive.

It i§ another object of this invention to provide
an electromagnetic chopper which opérates ‘at
doublethe driving frequency to thereby eliminate
error ‘resulting from pickup by an’ associated
amplifier at the driving frequency.

It is another object of this invention to provide
an electromagnetic chopper of minimum ¢apac-
jtance -between ‘the ~signal-carrying elenierits
thereof and ground.

Tt is another object of this invention to provide
an ‘electromagnetic ‘chopper which ig readily ad-
justable by means “accessible from the outside
thereof:

It i another object of this invention to provide
an-electromagnetic' chopper which 'is: character-
ized by introducing negligible electrical noise:

It is another-object of this invention to provide
an electromagnetic ‘chopper the period of elec-
trical contact in° which may be readily adjusted.

Other ‘objects of invention will become appar-
ent froim the-following description taken in con-

nection: with - the - accompanying single  figure

which is g cutaway view of the invention. -
Referring to the single figure, a tubular frame
i carries at one end a flexible reed 2 cantilevered
and.attached-by a nut 3. Reed 2.carries a cross-
arm 4 having platinum-iridium alloy tips 5 and 6.
This alloy iy preferably made 6f 70 percent plati-
num and:30 percent iridium. - Reed 2 also carries
atits.’end.-'a mass-T of ferromagnetic material
which:serves as an-actuator for the reed. At the
opposite end of frame | and interiorly disposed,
cantilever members 8 and 9 are anchored securely
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in frame 1, &s shown.  TLe free ends of menm-
bers § and § may. be adjusted transversely by-
screws 10 8nd (1 threaded intora portion of frame”
i. Members 8 anid 9 are flat, leaflike ‘cantiléver:
beanis havifig" Holes 12 and 13 arranged to acs
commodste erossariii 4, as showid, "Contact mem=
bers 14 and {5 are positioned outboard fro”
members 8 and 9, and carry platinum-=iridium
alloy strips §6 and 17 disposed to be contacted
by the ends of c¢rossarm 4.  The ends of meém=
bers 14 and 15 rest upon insulating means such
as jewels. {8 and [9 which are secured ‘to”the
outer surfaces of stop members 8:and 9. Reed 2
is ‘caused t6 oscillate by the infliérice of -electro--
magnet 20 which is disposed ‘adjacent to thas§ T
and off-center from- the axis of reed-2. - Alter~
nating” currént-is supplied to electromagnet- 20
from any source of alternating: currett through
contact members such as prongs 21, 22,23, 24, and
25, similar to tube baseé prongs. The' vertical
position of electromagnét 20 and herce, to some-
exterit, the amplitudée of motion of reed 2 may be
adjusted by rotationi of cam 26 in‘the lower
portion of frame 1. Frame | is insulatingly’
attached to base 27 to which is also attached'cover
28 used for shielding purposes. ' Contact mem-
bers {4 and’ (5 are connected to g pair of ‘contact
prongs, as'is frame 1. Preferably; frame I, reed
9, and all other'nonelectrical parts of ‘the devme
are constructed of some-low temperature coeffi-
cient of expansion material such- as Invar. -

In operation; alternating current is supplied’
to electromagnet 20, causing: transverse oscilla-
tioh of reed 2 carrying c¢rossarm 4-and- platinum-
iridium alloy tips 5 and 8. Platinum-iridium
alloy tips ‘5 and 8 periodically make -and break
contact with platinum-iridium alloy strips 16 and
1 on contact members F4-and 15. ~Contact mem-~
vers {4 and {5 are insulated from frame I, as
shown, so that a signal supplied to ‘one- of the-
contact members is periodically connected to the'
frame, and this connection is broken: - As reed- 2
moves transversely and contact is made between:
platinum-iridium alloy tips 5 or 6 and platinum=
jridium alloy strips 16 or 11, members 14 and 1%
yield, with the result that they are removed from:
contact with jewels 18 and (% on members 8-and 9:
Because of the arcuate motion of strips 18 and
{1, the amount of slippage between the contacts
on the crossarm and the contsct strips is min-
imized, and a good electrical connectionis ef-
fected. The length of time that contact is madde
each gycleis affected by the adjustinent of screws
{0 and i1 which adjust the transverse positions
of members 8 and 9. The amplitude- of“oscilld~
tion of reed 2 may be adjusted somewhat by
moving electromagnet 2¢ longitudinally by rota=
tion of cam 28.

Because frame { is insulated from base mem-
ber 27 and from cover 28, the frame may be held
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at a different potential from the cover, and hence
from the chassis or other device used to support
the chepper. Because of the arrangement of
contact members {4 and (5, the capacitance be-
tween these members and the frame is minimized.
The use of platinum-iridium alloy contact mem-
bers reduces noise which would otherwise be in-
troduced into the circuit when the contacts are
made and broken. Jewels 18 and 198 minimize
wear of members i4 and 15, resulting in a rela-
tively long life of the device without frequent
adjustment. It will be noted, too, that the chop-
ping frequency of the device is double the fre-
quency of the driving signal applied to-electro-
maghet 20.

Although the invention has been described and
illustrated in detail, it is to be clearly understood
that the same is by way of illustration and ex-
ample only and is not to be taken by way of

limitation, the spirit and scope of this invention

being limited only by the terms of the appended
claims.

I claim:

1. A vibratory signal circuit interrupter for
converting signals of low frequency and low po~
tential in the circuit to relatively high frequency
without loading the signal source and without
introducing - appreciable noise comprising an
elastic conducting reed, means for vibrating said

reed at constant predetermined frequency, a

crossarm on said reed oriented parallel to the
direction of vibration thereof and a contact on
each end thereof, a generally cylindrical frame
for supporting said reed at one end thereot hav-

ing an integral centrally disposed block with an

aperture sufficient to allow motion of said reed, a
pair of stop members attached to said block
yieldable in a direction parallel to the motion of
said reed and having openings for accommodat-
ing the ends of said crossarm without touching
them and jewels secured at a predetermined po-
sition on the outer surface of said stop members,
a pair of yieldable contact members aittached to
said block outboard from said stop members said
contact members having platinum-~iridium alloy
contact strips aligned opposite the ends of said
crossarm and tips spaced to be normally in con-
tact with the outer surface of said stop members
at the location of said jewels bub disconnected
from said stop members by motion of said reed,
and means for adjusting the spacing between
said reed and said stop members whereby if the
signal to be converited is supplied to said contact
members said signal is converted to a relatively
high frequency without introduction of appreci~
able noise or distortion.

2. A signal interrupter comprising an elon-
gated generally tubular frame having g plurality
of side openings, a first pair of similar cantilever
beams attached internally to one end of said
frame and extending within said frame toward
the other end of said frame, a second pair of
similar cantilever beams attached internally to
the same end of said frame as said first pair of
cantilever beams and extending generally paral-
lel to said first pair of cantilever beams but each
disposed outboard from one of said first pair of
cantilever beams and each bent at the free end
thereof to contact with one of said first pair of
cantilever beams, a jewel on each of the ends of
sald second pair of cantilever beams, said first
pair of cantilever beams disposed opposite an
elastic reed cantilevered from the other end of
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said frame and having a symmetrically disposed
crossarm arranged to contact said second pair of
cantilever beams alternately when said reed is
oscillated without touching either of said first
pair of cantilever beams, platinum-iridium alloy
contact strips on said second pair of cantilever
beams positioned to be contacted by said cross-
arm as said reed is oscillated, and electromag-
netic means for oscillating said reed whereby
signals supplied to said second pair of cantilever
beams are periodically interrupted by contact of
said crossarm with one of said second pair of
cantilever beams.

3. A device as vecited in claim 2 and further
comprising means for adjusting the spacing of
said first and second pairs of cantilever beams.

4. A device as recited in claim 3 in which said
electromagnetic means comprises a mass of fer-
romagnetic material on the end of said reed and
an electromagnet positioned adjacent said mass
but displaced from the axis of said reed. )

5. A device as recited in claim 2 and further
comprising platinum iridium alloy tips on the
ends of said crossarm to thereby minimize elec-
trical noise in the resultant signal.

6. A device as recited in claim 2 and further
comprising a socket connection for receiving
connections to said frame and said second pair of
cantilever beams, and a shield over said frame
whereby said frame may be held at .a different
potential from said shield and said socket con-
nector.

7. A device as recited in claim 2 in which said
beams, said frame, and said reed are constructed
of metal having a low coefficient of temperature
expansion to thereby substantially eliminate the
effect of temperature on the operation thereof.

8. A signal inberrupter comprising an elon-
gated generally tubular frame having a plurality
cf side openings, a first pair of similar cantilever
beams attached internally to one end of said
frame and extending within said frame toward
the other end of said frame, a second pair of
similar cantilever beams attached internally to
the same end of said frame as said first pair of
cantilever beams and extending generally paral-
lel to said first pair of cantilever beams but each
disposed outboard of one of said first pair of
cantilever beams and each bent at the free end
thereofl to contact with one of said first pair of

cantilever beams, insulating means on each of’

the ends of said second pair of cantilever beams,
said first pair of cantilever beams disposed oppo-
site an elastic reed cantilevered from the other
end of said frame and having a symmetrically
disposed crossarm arranged to contact said sec-
ond pair of cantilever beams alternately when
said reed is oscillated without touching either of
said first pair of cantilever beams, platinum-
iridium alloy contact strips on said second pair of
cantilever beams positioned to be contacted by

said crossarm as said reed is oscillated, and elec-

tromagnetic means for oscillating said reed

whereby signals applied to said second pair of.

cantilever beams are pericdically interrupted by
contact of said crossarm with one of said second
pair of cantilever beams.
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