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UNITED STATES PATENT office 
2,445,401 
WBRATOR 

Nicholas Langer, New York, N. Y., assignor to 
P. R. Mallory & Co., Inc., Indianapolis, Ind., a 
corporation of Delaware 
Application May 26, 1944, Serial No. 537,463 

(C. 172-126) 18 Claims. 

The present invention relates to vibrators, and, 
more particularly, to vibratory electromagnetic 
interrupters of novel and improved character. 
As those skilled in the art know, practically all 

conventional electromagnetic interrupters em 
ploy a vibratory reed of some type clamped at 
One end thereof and adapted to be deflected by 
the field of an electromagnet at the other or 
free end thereof. The circuit of this driver 
electromagnet is controlled by a system of con 
tacts operable by the deflection of the reed. 
The manufacture of these conventional vi 

brators on a quantity production scale was con 
nected with considerable practical difficulties. It 
was particularly difficult to produce reeds in large 
quantities Which Were completely uniform in their 
mechanical characteristics, including their con 
pliance. The difficulty was further accentuated 
by the various complex shapes of reeds used in 
vibratory interrupters necessitating complicated 
stamping operations and expensive dies. Even 
so, the percentage of rejects was relatively high 
and breakage of the reeds during assembly and 
Operation quite frequent. Also, prior vibratory 
interrupters built around a vibratory reed were 
relatively large in dimensions and rather un 
economical in using the space within a circular 
can which is at present the standard method of 
mounting vibrators. Generally speaking, only 
about 25% to 35% of the total space within 
a conventional circular can was filled out by the 
operating mechanism of the vibrator while the 
rest of the space was wasted. Although all of 
these difficulties connected with the construc 
tion, manufacture and Operation of vibratory in 
terrupters were well known to those skilled in 
the art and from time to time various suggestions 
and proposals were made to eliminate such diff 
culties, none, as far as I am aware, of these Sug 
gestions and proposals was completely satisfac 
tory and successful when carried into practice 
on a practical and commercial Scale. 

It is an object of the present invention to pro 
vide a vibratory interrupter which eliminates the 
foregoing difficulties and which constitutes a 
complete solution for the outstanding problem. 

It is another object of the present invention 
to provide a vibratory electromagnetic inter 
rupter of novel and improved character which 
eliminates the conventional vibratory reed, char 
acteristic of all prior vibrators, and substitutes a 
torsionally stressed elastic member therefor. 

It is a further object of the present invention 
to provide a fundamentally novel vibratory in 
terrupter organization in which an elongated 
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member having torsional elasticity is clamped at 
One end thereof and carries an armature at the 
other end thereof, said armature being deflected 
by electromagnetic means under the control of 
contacts operable by the armature. 

It is also within the contemplation of the in 
vention to provide an electromagnetic vibratory 
interrupter in which an angularly displaceable 
armature member is resiliently held for rotation 
by means of a torsion member in the form of 
a metal shaft, pin, or wire, and is adapted to 
operate a system of contacts controlling a plu 
rality of electrical circuits, including that of 
a driver electromagnet, so that the armature 
member is maintained in vibratory motion. 
The invention also contemplates a vibratory 

interrupter built around a torsionally deformable 
member which is extremely simple in structure, 
reliable and foolproof in its operation, has greatly 
reduced physical dimensions, and which may be 
readily manufactured and sold on a practical 
and commercial scale at a low cost. 
Other and further objects and advantages of 

the invention will become apparent from the 
following description, taken in conjunction with 
the accompanying drawings; in which 

Fig. 1 illustrates a top elevational view of a 
vibrator embodying the principles of the present 
invention; 

Fig. 2 depicts a side elevational view of the 
vibrator illustrated in Fig. 1; 

Fig. 3 shows a vertical Sectional view taken on 
line 3-3 of Fig. 1; 

Fig. 4 shows a perspective view of the frame 
and core structure of the vibrator; and 

Fig. 5 is a circuit diagram indicating a pre 
ferred form of circuit organization of the Wi 
brator of the invention. 
While a preferred embodiment of the invention 

is described herein, it is contemplated that con 
sderable variation may be made in the method 
of procedure and the construction of parts with 
out departing from the Spirit of the invention. 
In the following description, and in the claims, 
parts will be identified by Specific names, for 
convenience, but they are intended to be as 
generic in their application to similar parts as 
the art will permit. 

Referring now more particularly to Figs. 1 
to 4 of the drawing, reference character to de 
notes a generally U-shaped frame made of ferro 
magnetic material. The upwardly extending 
arms of frame 0 are provided with extensions 
if and f2, respectively, offset with respect to 
each other, constituting pole pieces for the mag 



2,445,401 
3 

netic circuit of the vibrator. An aperture 3 is 
formed in the center of frame to in which there 
is fixed by means of tight fit, riveting, welding, 
or the like, shouldered portion 4 of a generally 
cylindrical ferromagnetic core 5. An axial hole 
6 of small diameter extends throughout the 

length of the core member and has the object of 
accommodating the torsion member, or pin, as 
it will be set forth more fully hereinafter. 

In the upper end of core member 5 (Fig. 4) 
there is provided a slot 7 parallel with the length 
of frame f O. The upper end of said member is 
likewise provided with two faces is and 9, 
parallel with slot 7, each having two threaded 
holes 20 therein. 
The vibratory system comprises an armature 

in the form of a transverse ferromagnetic bar or 
strip 21, the midportion of which is arranged in 
slot 7 of core member 5 and the ends of which 
extend into cooperative relation with pole pieces 

and 2, respectively. The armature is Sup 
ported by means of a torsion member 22 in the 
form of a substantially cylindrical wire or rod 
extending throughout bore 6 of core member 5. 
The lower end of said torsion member is clamped 
in said bore for example by means of a set Screw 
23 extending through a corresponding hole 23a, 
in the frame member and core. (Fig. 2.) Of 
course, clamping the lower end of the torsion 
member may be accomplished in various other 
ways such as by giving to the end of Said men 
ber a rotationless shape and tightly fitting it into 
the lower end of bore 16, welding, crimping, etc. 
The top portion of the torsion member extends 
through a bore 24 in the center of the armature 
2 and is rotationlessly secured thereto in any 
suitable manner such as by welding, brazing, etc. 

It will be noted that rotational displacement 
of armature 2 about its axis will cause corre 
sponding torsional stressing of torsion member 
22. By selecting suitable materials for the tor 
sion member, such as spring steel, piano wire, 
hard-drawn steel wire, etc., and by maintaining 
rotational displacement of the armature within 
small angles, torsional deformation of member 
22 may be easily maintained within the elastic 
limit. The depth of slot T in core member 5 is 
preferably made sufficient to accommodate the 
full height of the armature bar and the width 
of said slot is made sufficient to permit slight 
rotational displacement of the armature about 
its axis without having the armature strike 
against the side walls of the slot. A driver coil 
25 is mounted around core member 5 and sub 
stantially fills out the space between the core 
and the upward extensions of the frame. Upon 
said coil being energized, the magnetic circuit 
established will comprise lines of force through 
core member 5 and passing through the arma 
ture in both directions from the center thereof 
to pole pieces and 2 of the frame member 
and then through the two halves of the frame 
member back to the other end of the core. It 
will be noted that in the energized condition of 
the coil a rotary deflecting force in the direction 
of arrow 26 will be applied to the armature. 
The system of contacts associated with the 

vibrator of the invention will be best observed in 
Fig. 1 of the drawing and comprises two pairs of 
side arms 27, 28 and 29, 30, one end of which is 
secured to the armature by means of rivets 3 
and the other ends of which respectively carry 
vibratory contacts 32, 33, and 34, 35. These vibra 
tory contacts respectively cooperate with rela 
tively fixed contacts 36, 3 and 38, 39 carried at 
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the free end of side springs 4, 4, and 42, 8. 
The other ends of these side springs are clamped 
in two stacks generally denoted by reference 
characters 44 and 45. Stack 44 is mounted on 
surface 8 of core member by means of screws 
46 extending into threaded holes 2 and con 
prises an insulative spacer T, spring arm 4, insu 
lative Spacer 4, Spring arm 2 extending in a 
direction opposite to that of spring arm 40, insu 
lative spacer 49, and metal spacer 50. Stack 
45 is mounted on surface 9 of core member 
by means of screws 5 extending into threaded 
holes 20 and comprises insulative spacer 2, spring 
arm 4, insulative spacer SS, spring arm 4 ex 
tending in a direction opposite to that of spring 
arm 4, insulative spacer 54, and metal spacer 
55. Screws 46 and 5 are surrounded with insu 
lative bushings (not shown) in the usual manner 
to electrically insulate the several spring arms 
frcm each other and from the screws. Prefer 
ably, the four spring arms 40, 4, 42 and 43 have 
their clamped ends extended beyond the stack 
to constitute soldering lugs to which electrical 
conductors may be conveniently secured. 
The preferred circuit organization of the 

vibrator of the invention will be best understood 
from Fig. 5 in which the mechanical structure 
of the vibrator has been only diagrammatically 
shown and in which similar reference characters 
have been used to denote corresponding parts. It 
will be noted that relatively fixed interrupter con 
tacts 36 and 37 are connected to the ends of 
primary winding 56 of a transformer 57, the ends 
of secondary winding 58 being connected to rela 
tively fixed rectifier contacts 38 and 39. A source 
of low voltage direct current 59 has its terminals 
respectively connected to the center tap of pri 
mary winding 56 and through torsion member 22 
to armature 2. Driver coll 25 has its ends con 
nected between torsion member 22 and fixed in 
terrupter contact 37. The high voltage rectified 
Output is withdrawn at output terminals B and 
6 of which 60 is connected to the center tap of 
secondary winding 58 and 6 is connected to tor 
Sion member 22. A buffer condenser 2 is con 
nected across the secondary winding and a 
filter condenser 63 is connected across the output 
terminals 60 and 6. 
From the foregoing description the operation 

of the vibratory interrupter of the invention will 
be readily understood by those skilled in the art, 
At the outset, armature 2 is so adjusted that in 
the normal position of rest its center or mild 
portion is parallel-spaced with slot 7 in core 
member 5, and that all of the cooperating con 
tacts are open. This may be accomplished by 
proper adjustment of the torsion member in its 
clamped position by means of set screw 23 and 
by appropriately bending the contact-bearing 
side arms and spring arms in order to obtain the 
proper contact spacing. In general, and in ac 
cordance with the usual practice followed in the 
adjustment of self-rectifying or synchronous vil 
brators, the interrupter contacts should close 
slightly ahead of the rectifer contacts. 

In the normal position of rest, current will flow 
from one of the terminals of source 5 through 
driver coll 25 and through the lower half of pri 
mary winding 56 back to the source. The driver 
coil now being energized, pole pieces and 2 
of the frame member will attract the ends of 
armature 2 and will inpart a slight rotational 
displacement thereto in the direction of arrow 26, 
causing elastic torsional deformation of torsion 
member 22. This displacement will continue 



5 
until contacts 33 and 37 will be closed and will 
shortcircuit the driver electromagnet. The tor 
sional elasticity of torsion member 22 will cause 
rotational deflection of armature 2 in the oppo 
site direction, past the position of rest, until 
contacts 32 and 36 will be closed, but the driver 
electromagnet now being again energized, it will 
exert deflecting force upon the armature in the 
first direction, etc. It will be noted that the 
armature will be maintained in vibratory motion, 
the frequency of which will be substantially de 
termined by the torsional elasticity of torsion 
member 22, the inertia or rotary momentum of 
the armature, and the compliances of the side 
arms and side springs. During vibration of the 
armature and alternate closing of contacts 33, 37 
and 36, 32, current from source 59 will alternately 
flow through the two halves of the primary wind 
ing of transformer 57 and will induce an alternat 
ing current of considerably higher voltage in 
secondary winding 58. Rectifier contacts 35, 39 
and 38, 34 will be operated substantially in syn 
chronism (although with a slight phase differ 
ence) with the, corresponding interrupter con 
tacts and will alternately connect the two ends 
of the secondary winding 58 to output terminal 
6, whereby rectification of the induced alternat 
ing current is effected. 

During the vibratory movement of the arma 
ture, torsion member 22 will be Subjected to al 
ternate torsional deformation in Opposite direc 
tions. In case the croSS Section of the torsion 
membe' is uniform throughout the operative 
length thereof, the elastic torsional deformation 
will be uniformly distributed along the same so 
that it can be readily maintained within the elas 
tic limit and permanent deformation of the mem 
ber or the detrimental effects of fatigue can be 
avoided. As in many cases the torsion member 
is of a relatively small diameter, it is desirable to 
provide positive support therefor to prevent its 
lateral displacement. This is accomplished in 
the illustrated embodiment by a constriction of 
bore 6 in the core member constituting a bear 
ing member 64 (Fig. 3) for the upper portion of 
the torsion member. 

In the simplest case, as shown in the preferred 
form of the invention, the torsion member is of 
a circular cross section and of a uniform char 
acter throughout, as this can be easily provided 
by cutting appropriate lengths from a wire or rod 
of spring metal, such as steel. Of course, similar 
results may be obtained by using elongated tor 
sion members of a different cross section, such as 
rectangular, polygonal, oblong, etc., and it is also 
possible to provide constrictions and enlarge 
ments of the diameter of the torsion member at 
points where a reduced or increased torsional ef 
fect is desired. 

It will be noted that the vibrator of the inven 
tion provides a number of important advantages. 
Thus, first of all, the novel vibrator completely 
eliminates vibratory reeds supporting the arma 
ture and substitutes torsional elasticity for the 
bending compliance of conventional vibrator 
reeds. This is a very important factor in facili 
tating quantity production of vibrators because 
torsional members may be easily and inexpen 
sively manufactured from wire or rodstock which 
is cut into unit lengths. The necessity for Com 
plicated cutting dies is eliminated and the uni 
form mechanical characteristics of the torsion 
members can be easily maintained. It has been 
found that torsion members of the described 
character will operate satisfactorily over long pe 
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2,445,401 
riods of time withiout fatigue, breakage, or appre 
ciable change in their compliance. 

It is also to be observed that the mechanical 
organization of the novel vibrator is readily 
adaptable to the manufacture of vibrators of 
very small dimensions due to the very economical 
use of space. For example, in mounting the Wi 
brator of the invention into a conventional cir 
cular can, a very substantial percentage of the 
space is utilized. All of the contacts are at the 
top of the vibratory system so that they are 
readily accessible for adjustment during the 
manufacturing process. 

Although the principles of the invention have 
been described in connection with a preferred 
embodiment thereof, variations and modifications 
may be resorted to by those skilled in the art 
without departing from the principles of the 
present invention. Thus, the principles of the 
invention can be readily applied to the construc 
tion of non-synchronous vibrators. Also, the 
magnetic circuit may be modified in various ways, 
such as, for example, increasing the number of 
pole pieces and employing a ferromagnetic rotor 
member with extensions cooperating with such 
pole pieces instead of a single, rod-shaped arma 

All of these variations and modifications 
are considered to be within the true Spirit and 
scope of the present invention, as disclosed in the 
foregoing description, and defined by the append 
ed claims. i 
What is claimed is: 
1. A vibratory interrupter which comprises in 

combination an elongated self-supporting mem 
ber fixed only at one end thereof and free for 
limited rotation at the other end thereof, Said 
member having such stiffness and being SO Con 
structed and arranged as to retain its shape in 
any position of the interrupter with respect to 
gravity, electromagnetic means for torsionally 
stressing said member, and contact means opera 
ble by said member for controlling said electro 
magnetic means to cause periodical torsional 
stressing of said member. 

2. A vibratory electromagnetic interrupter 
which comprises in combination an elongated and 
self-supporting torsionally deformable member 
fixed only at one end thereof and free for limited 
rotation at the other end thereof, an armature 
mounted on said member, electromagnetic means 
for deflecting said armature thereby to torsion 
ally deform said member, said member having 
such stiffness and being so constructed and ar 
ranged as to retain its shape and to support said 
armature for free deflection in any position of 
the interrupter with respect to gravity, and Con 
tact means operable by said armature for con 
trolling said electromagnetic means thereby to 
maintain said armature in vibration. 

3. A vibratory electromagnetic interrupter 
which comprises in combination an elongated 
member having torsional elasticity clamped at 
one end thereof and free for limited rotation at 
the other end thereof, an armature mounted On 
said member away from the clamped end thereof, 
electromagnetic means for rotationally deflecting 
said armature when energized thereby to cause 
torsional deformation of said member, said mem 
ber having such stiffness and being so constructed 
and arranged as to retain its shape and to Sup 
port said armature for free deflection in any po 
sition of the interrupter with respect to gravity, 
interrupter contacts operable by Said arnature, 
and connections between said electromagnetic 
means, said contacts and a source of current to 
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alternately energize and to deemergize said elec 
tromagnetic means thereby to maintain said ar 
mature in vibration. 

4. A vibratory electromagnetic interrupter 
which comprises in combination an elongated 
Straight Shaft, having at least some torsional 
elasticity, clamped at one end thereof and free 
for limited rotation at the other end thereof, an 
arnature mounted on the other end of said shaft 
and having axial Symmetry with respect thereto, 
an electromagnetic System adapted when ener 
gized to apply rotational deflecting force to said 
armature thereby to torsionally, deform said 
shaft, said shaft being sufficiently stiff and being 
SO constructed and arranged as to retain its 
Straightness and to support said armature for free 
deflection in any position of the interrupter with 
respect to gravity, a vibratory contact on said 
armature, and a relatively fixed contact adapted 
to COOperate with said vibratory contact to con 
trol the circuit of said electromagnetic system 
thereby to maintain said armature in vibration. 

5. A vibratory electromagnetic interrupter 
which comprises in combination an elongated 
Self-Supporting straight metallic member having 
Substantially uniform cross section and a degree 
of torsional elasticity fixed only at One end there 
of and bearing a ferromagnetic armature on the 
other end thereof, said armature being symmet 
rical with respect to and extending transversely 
of said member and said member being suff 
ciently stiff and being so constructed and ar 
ranged as to retain its straightness and to sup 
port said armature for free deflection in any po 
Sition of the interrupter with respect to gravity, 
a driver coll, ferromagnetic means for said coil 
to apply rotational deflecting magnetic force to 
Said armature when said coil is energized thereby 
to torsionally stress said member, vibratory con 
tacts mounted on said armature at a distance 
from said member, stationary contacts adapted 
to COOperate With Said vibratory contacts to con 
trol at least one electrical circuit, and connec 
tions between said coil and said contacts and a 
Source of current to periodically energize said 
coil and thereby to maintain said armature in 
Vibration, 

6. A vibratory electromagnetic motor which 
comprises in combination a torsion member con 
stituted of relatively stiff and straight elastic 
wire of Substantially circular cross section fixed 
only at one end thereof and bearing a ferromag 
netic armature on the other end thereof, said 
armature extending transversely of said torsion 
member and said member being sufficiently stiff 
and being so constructed and arranged as to 
retain its straightness and to support said arma 
ture for free deflection in any position of the 
motor with respect to gravity, a ferromagnetic 
frame member having pole pieces extending in 
proximity to the free ends of said armature, a 
coil adapted when energized to magnetize said 
frame member to apply rotary deflecting force to 
said armature thereby to elastically deform said 
torsion member, and a set of contacts operable 
by deflection of said armature to control the 
circuit of said coil thereby to alternately energize 
and deenergize said coil and to maintain Said 
armature in continuous vibratory motion. 

7. A vibratory electromagnetic motor which 
comprises in combination a straight metallic tor 
Sion member of circular cross Section fixed only 
at one end thereof and free for limited angular 
displacement at the other end thereof, a trans 
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8 
attached to the other end of said torsion mem 
ber, said member being sufficiently stiff and being 
So constructed and arranged as to retain its 
Straightness and to support said armature for 
free deflection in any position of the motor with 
respect to gravity, an electromagnet having poles 
extending in proximity to the ends of said arma 
ture adapted when energized to angularly de 
flect the same and to torsionally deform said tor 
Sion member, contact means operable by said 
armature to control the circuit of said electro 
magnet thereby to maintain said armature in vi 
bration, and bearing means for holding said tor 
sion member against lateral displacement but 
free for torsional deformation. 

8. A vibratory electromagnetic motor which 
comprises in combination an elongated and 
straight metallic torsion member, means for 
clamping said member only at one end thereof, 
a ferromagnetic armature having its center se 
cured to the other end of said torsion member 
and having at least one pair of extensions syn 
metrical with respect to said member, said men 
ber being sufficiently stif and being so construct 
ed and arranged as to retain its straightness and 
to support said armature for free deflection in 
any position of the motor with respect to gravity, 
an electromagnet having pole pieces protruding 
in proximity to said extensions of the armature 
adapted when energized to rotationally deflect the 
same and to deform said torsion member, Con 
tact means operable by said armature to control 
the flow of current through said electromagnet SO 
that said electromagnet is normally energized 
from a source of current and is disabled in the 
deflected condition of said armature whereby 
the armature is maintained in vibration, and 
means for adjusting the effective length of said 
torsion member thereby to control the frequency 
of said vibration. 

9. A vibratory electromagnetic motor which 
comprises in combination a ferromagnetic frame 
member having extensions constituting pole 
pieces, a ferromagnetic center core for said men 
ber, a coil around said core adapted to establish 
a magnetic field between said core and said pole 
pieces, an armature extending from said core to 
said pole pieces and adapted to be deflected when 
said coil is energized, means for resiliently sup 
porting said armature including a substantially 
self-supporting torsionally elastic straight rod the 
upper portion of which is attached to said arma 
ture and the lower portion of which is clamped 
in said frame member, said rod being sufficiently 
stiff and being so constructed and arranged as 
to retain its straightness and to support said 
armature for free deflection in any position of 
the motor' with respect to gravity, and contact 
means operable by deflection of said armature 
for controlling the circuit of said coll whereby 
said armature will be maintained in continuous 
vibration. 

10. A vibratory electromagnetic motor which 
comprises in combination a U-shaped ferromag 
netic frame having pole piece-forming extensions, 
a ferromagnetic center core for said member, a 
coil around said core adapted when energized to 
establish a magnetic field between said core and 
the extensions of said frame, an armature ex 
tending between said pole pieces and across said 
core, an elongated torsion member extending 
through an axial bore in said core, said torsion 
member having one of its ends clamped in said 
bore and having its other end rigidly connected to 

verse ferromagnetic armature having its center 75 said armature whereby upon deflection of the 
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armature said torsion member will be torsionally 
deformed, and contact means operable by said 
armature to control the circuit of said coil and 
to effect continuous vibration of said armature. 

11. A vibratory electromagnetic motor which 
comprises in combination a U-shaped ferromag 
netic frame having pole piece-forming exten 
Sions, a ferromagnetic center core extending from 
the center portion of said frame and having a 
transverse slot in the upper end thereof, an 
elongated armature having its m1Oportion Spac 
edly mounted Within Said slot and having its ends 
extending in proximity to said pole pieces, means 
including a torsion member within an axial bore 
of said core to compliantly support said armature 
for limited rotation, a driver coil around said 
core, and contact means operable by rotation of 
said armature to control the circuit of Said Coil 
and thereby to apply periodic deflecting force to 
Said armature. 

12. A vibratory electromagnetic motor which 
comprises in combination a U-shaped ferromag 
netic frame having pole piece-forming exten 
Sions, a ferromagnetic cylindrical COre extend 
ing from the center portion of said frame having 
a transverse slot and a stack-Supporting face at 
the upper end thereof, an elongated armature 
having its midportion spacedly mounted within 
said slot and having its ends extending in proX 
imity to said pole pieces, means including a tor 
sion member extending through an axial bore in 
said core to compliantly support said armature 
for limited rotation, a driver coil around said 
core adapted when energized to impart Such ro 
tation to the armature, vibratory contact means 
compliantly mounted on said armature, relatively 
fixed contact means cooperating with Said vir 
bratory contact means, a stack Secured to the 
said face of the core, a side spring clamped in 
said stack for supporting said relatively fixed 
contact means, and connections between said 
coil and said contact means to periodically ener 
gize said coil from a source of current. 

13. In an electromagnetic vibratory motor, the 
combination which comprises an armature having 
an axis of symmetry, means including a torsion 
member having one of its ends fixed and its other 
end connected to said armature for compliantly 
supporting the armature for limited rotation, said 
member having torsional elasticity but sufficient 
resistance to flexing to maintain the arnature 
in said axis in any position of the motor with 
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10 
respect to gravity, electromagnetic means for de 
flecting said armature about said axis, and con 
tact means operable by Said armature to periodi 
cally energize Said electromagnetic means from 
a source of current thereby to maintain the ar 
mature in vibration. 

14. The vibratory interrupter claimed in claim 
13 in which the torsion member is substantially 
circular in cross section and has a uniform diam 
eter throughout the length thereof. 

15. The vibratory interrupter claimed in claim 
13 in which the torsion member has a polygonal 
CrOSS Section. 

16. The vibratory interrupter claimed in claim 
13 in which the diameter of the torsion member 
is different at different points along the length 
thereof to obtain preferred distribution of the 
torsional elasticity along said member. 

17. The vibratory interrupter claimed in claim 
13 in which at least a portion of the torsion 
member is circular in cross section and a bearing 
is provided for such portion to support said mem 
ber against lateral displacement. 

18. In a vibratory interrupter in which an 
armature is arranged for deflection by means of 
an electromagnetic system under the control of 
contacts operable by said armature, the improve 
ment which comprises compliant means in the 
form of a torsion member clamped at only one 
end thereof for supporting said armature for Wi 
bration about the axis of said member, said men 
ber having torsional elasticity but sufficient re 
sistance to flexing to maintain the armature in 
symmetrical relation to said axis in any position 

35. of the interrupter with respect to gravity. 
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