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UNITED STATES PATENT OFFICE 

The invention relates to improvements in vi 
brators or vibratory motors of the general type 
disclosed in Edward L. Barrett Patent No. 
1924,082 issued August 22, 1933. Such vibrators 
are utilized in so-called B-battery eliminators for 
radio receiving sets. These eliminators serve in 
general to convert low voltage direct current, such 
as that derived from a conventional 6 volt auto 
mobile storage battery, into high potential direct 
current of, for example, 200 volts, suitable for 
use in supplying the plate circuits of the vacuum 
tubes in a radio receiver. The primary function 
of the vibrator is to break up direct current from 
the low Voltage source into a series of short rapid 
inpuses which are caused to flow through the 
primary winding of a step-up transformer. These 
impulses of current in the primary winding in 
duce a high alternating potential in the trans 
former secondary winding. This high alternating 
potential is then rectified by some suitable means 
comprising either a rectifer tube, as illustrated 
in said Barrett patent, or rectifier contacts in 
the vibrator itself. Vibrators which serve only . 
to interrupt the primary current are commonly 
known in the art as 'non-synchronous' vibrators 
while those that additionally serve to rectify the 
secondary potential as well are commonly known 
as "synchronous' vibrators. The present inven 
tion, like that of said Barrett patent, is applicable 
to either synchronous or non-synchronous Wi 
brators. 
The vibrator of said Barrett patent is particu 

larly adapted to meet the exigencies of use in 
automobile installations, in that it is not affected 
materially in operation either by the effects of 
gravity, due to different positionings of it, or by 
wide changes in value of the low potential source . 
of electrical current to which it is connected. 
Among other elements the vibrator of said Bar 
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rett patent embodies in particular, normally open 
interrupter contacts that are periodically opened 
and closed at a very rapid rate by a substantially 
freely vibrating reed, the latter being kept in 
vibration by an actuating electromagnet located 
entirely out of the path of the reed. Some of 
the improvements herein contemplated are par 
ticularly suited to meet the requirements of a 
vibrator in which the electromagnet is so placed 
outside of the reed path, although others of such 
improvements are also applicable to vibrators of 
the so-called "hammer" type in which a movable 
armature swings directly toward rather than past 
the cooperating electromagnet pole piece. 
One general object of the present invention is 

, to provide a vibrator so constructed as to reduce 

the cost of production materially as compared 
to the prior forms. In fact, a saving of nearly 
30% to 40% in cost is made by utilizing the Con 
struction herein disclosed as compared to the most 
economical construction heretofore available. A 
number of factors in the novel vibrator construc 
tion herein disclosed contribute to the achieve 
ment of this result. Among these factors are: 
(a) the use of a frame so fashioned as to con- - 
stitute a jig for assembling at least a portion of 
the other vibrator parts as well as to constitute a 
support therefor upon the completion of the unit; 
(b) the use of a frame made of insulating mate 
rial and so arranged that a minimum number of 
other pieces are required to complete the assem 
bly or assemblies secured to it including the Con 
tact structures and cooperating reed; (c) the use 
of a magnet coil which is adapted to be wound 
in place on the assembly rather than being fash 
ioned as a preformed coil; (d) the provision of 
a vibrator structure such that it can be readily 
slipped into a test fixture, with an action much 
like that of plugging in a lamp, for initial testing 
before the usual connecting wires are soldered 
to it and the device enclosed in its sound insu 
lating casing; and (e) the use of a bare wire lead 
or leads protected by a dielectric frame for the 
device rather than lead wires wrapped with in 
Suation. 
Another general object of the invention is to 

provide a vibrator having improved operating 
characteristics and particularly, a more efficient 
magnetic circuit for the electromagnet and co 
operating reed carried armature, as Well as a 
diminution in mechanical noise during operation. 

Further objects and advantages of the inven 
tion will become apparent as the following de 
scription proceeds, taken in connection with the 
accompanying drawing in which: 

Figure 1 is a side elevation of a vibrator unit 
embodying the invention, with the sound insu 
lating casing therefor shown in vertical section. 

Fig. 2 is an exploded perspective view of the 
vibrator of Fig. 1. 

Fig. 3 is an enlarged front elevation of the 
device of Fig. 1 with the enclosed casing shown in 
vertical section and the upper end portion thereof 
broken away. w 

Fig. 4 is an enlarged transverse sectional view 
along the line 4-4 in Fig. 1. 

Fig. 5 is an enlarged fragmentary vertical Sec 
tional view along the line 5-5 in Fig. 1. 

Fig. 6 is a wiring diagram of the connections 
of the vibrator and its associated elements. 
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For purposes of illustration the invention has 



2 
been shown, herein as embodied in a vibrator 
particularly adapted for use in an automobile 
radio receiving set. It will be understood, how 
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ever, that this vibrator is also adapted for use 
in other types of installations. Furthermore, the 
particular vibrator shown is of the non-syn 
chronous type, although it will be apparent that 
additional contacts may be added to complete a 
synchronous vibrator construction if desired. In 
general, the vibrator illustrated includes two pairs 
of main circuit controlling make and break con 
tacts O-li and 2-3 operated by a substan 
tially freely vibratory reed 4, which is driven by 
an actuating electromagnet 5. 
The various parts of the vibrator are assen 

bled on a frame preferably made of molded di 
electric material and designated herein generally 
by the numeral 6. Various suitable moldable 
insulating compounds are available on the mar 
ket from which the frame may be made. For 
example, it may be molded from a phenolic con 
densation product commonly known as Bakelite 
and having asbestos mixed with it. 
terial forms a strong rigid structure which is not 
subject to warpage when heated. The preferred 
frame 6 shown herein (Fig. 2) is of a C-shape 
and embodies an elongated side member it, hav 
ing an integral and laterally facing pedestal 8 
fashioned on its lower end. The second or upper 
arm f 9 of the C-shaped frame has flat inner and 
outer faces and constitutes a spool end for the 
energizing winding of the electromagnet 5. 
The reed 4 is of the cantilever type and is 

adapted to flex substantially throughout its 
length, being preferably made from a flat strip 
of spring steel or bronze. Except for its butt end 
portion, the reed 4 is of the same general form 
as that included in the vibrator which is dis 
closed in Edward L. Barrett et al. Patent No. 
2,072,578 issued March 2, 1937. In particular, 
an elongated opening 20 is formed in the center 
of the reed in order to give it certain pre 
ferred flexing characteristics and also to insure 
unimpeded flexure of the reed despite the multi 
plicity of associated contacts. The opening 20 
increases in width adjacent the Outer end of the 
reed, thereby providing substantially uniform 
flexure to the outer end, with a consequently 
greater “time efficiency' for the vibrator. A rec 
tangular armature 2 made of steel or other 
magnetizable material is spot welded or other 
wise rigidly secured to the free end of the reed. 
This armature is disposed in driven relation with 
respect to the pole pieces of the electromagnet 
5 as is hereinafter described in greater detail. 
In its idle position the reed f occupies a Sub 

stantially straight line position (Fig. 1) and in 
which both of the pairs of the main make and 
break contacts 0- and 12-3 are open. Upon 
vibration of the reed the pairs of contacts will 
be alternately closed and opened. For this pur 
pose the contacts if and I2 are carried by con 
tact supporting fingers 22 and 23 (Fig. 2) of an 
inverted T-shape with the heads of the T riv 

i. eted to the side portions of the reed -4. The 
upwardly extending legs of the fingers 22-23 
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are bent, laterally out of the plane of the reed. 
The cooperating fixed or stationary contacts 
and 3 are, in turn, carried by contact fingers 
24 and 25, preferably fashioned as stampings 
from resilient sheet metal, the contact supports 
24 and 25 being substantially identical in form. 
All of the contact points ?o to 3 may be made 
of tungsten or other suitable contact material. 
The reed 4 and opposed side contact fingers . 

This ma 
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24 and 25 are held in assembled relation on the 
pedestal 8 of the frame 6 in a so-called 'stack.' 
In this stack electrical insulators or laminations 
26 are interposed between the reed and the con 
tact supporting fingers on its opposite sides. Ad 
ditionally the stack includes metal spacers or 
laminations 27 and 28, as well as a metal end 
plate or spacer 29. Laterally extending lugs 27 
are fashioned on the side of the spacer 27, in 
order to complete an electric circuit to the reed 
and through it to the contacts and 2. Regis 
tering holes 30 are formed in all of the stack. 

O 

parts as well as in the pedestal 8 of the frame so . 
that the stack may be held in position by a screw 
3 inserted through them and threaded in a nut 
32. The holes 30 in the intermediate metal parts 
in the stack, i. e., the reed 4, fingers 24-25 and 
spacers 27-28, are made larger in diameter than 
the holes in the other parts so that these inter 
mediate metal parts will not contact the Screw 
3. To prevent displacement of the screw 3, a 
lock washer 33 is utilized and the Outer end of the 
hole 30 in the frame pedestal 8 is made hexagonal 

S 

in form to receive the complementally shaped 
nut 32. 

Simplicity in assembly of the stack parts de 
scribed above is achieved by providing projec 
tions 34 on the face of the frame pedestal 8, 
which projections register with complemental 
notches fashioned in the side edges of the vari 
ous stack parts (Fig. 2). These projections 34 
must present electrical insulating surfaces to the 
stack parts since some of these, such as the con 
tact supports 24 and 25 as well as the reed f4, 
must be maintained insulated from each other. 
Consequently, the projections 34 are preferably 
made integral with the frame 6 if the latter 
is molded from dielectric material, as is herein 
shown. The projections could be in the form of 
insulating pins Secured to a metal frame but the 
use of integral insulating projections on a frame 
which is also fashioned from insulating material 
is in itself desirable for several additional rea 
sons. For one thing, the projections 34 serve to 
determine at least approximately the longitudinal 
location of the reed 4 on the frame and since 
this is a very critical relation it is desirable that 
integrally formed projections be used so that 
there will be no possibility of error due to inac 
curacy in their location. As to the function of 
the projections 34 in determining the longitudinal 
location of the reed 4, the position of the reed 
in this respect must be very precisely deter 
mined because of the extremely small clearance 
which is provided between the end of the arma 
ture 2 and the cooperating electromagnetic pole 
piece or pole pieces. In a vibrator construction 
such as that illustrated, in which the armature 
Swings past rather than toward the active face 
of the electromagnetic pole piece, it is desirable : , 
that the clearance between these parts be of the 
order of about 0.003 of an inch. Such a small 
clearance necessitates very precise positioning of 
the reed, especially in view of the fact that if 
the armature rubs even slightly against the pole 
piece the device is rendered entirely inoperative 
and, on the other hand, if the clearance is ma 
terially increased the efficiency of the electro 
magnetic circuit is materially impaired. 
One suitable method of assembling the parts 

described is to dimension the notches in the butt 
of the reed f4 so that they have about 0.004 inch 
clearance with respect to the projections 34 in so 
far as endwise movement of the reed is concerned 
but with practically no clearance for transverse 
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shifting of the reed. When the parts are so di 
mensioned, the stack can be assembled by placing 
the lamination parts on the frame in proper Order 
and then the Screw 3 partially tightened to hold 
the parts loosely in place. Thereafter, a thin 
sheet metal gauge may be inserted between the 
outer end face of the armature 2 and the op 
posed electromagnetic pole piece face and the 
reed pushed longitudinally toward the electro 
magnetic pole piece until the gauge is firmly 
pressed between the opposed faces. While the 
reed is in Such position the Screw 3 is tightened 
So as to hold the reed firmly against Subsequent 
displacement. This general mode of assembly is 
described and claimed in Barrett Patent No. 
2,121,851 issued June 28, 1938. 

Proper location of the electromagnet 5 on the 
supporting frame 6 is cheaply and effectively 
insured by embedding a central pole piece or core 
35 of the electromagnet (Fig. 2) in the frame 
structure during the initial molding of the latter. 
The pole piece 35 is made of steel or other mag 
netizable materia and is preferably in the form 
of a pin of hexagonal cross section. Dislodgment 
of the pole piece 35 from the frame arm 
9 is prevented by notching the lower end 

of the pole piece, as indicated at 36 (Fig. 5) so 
that the plastic material which makes up the 
frame flows into the notch during the initial 
molding operation. The inner end face of the 
pole piece 35 is flush with the face of the frame 
arm 9 and is located very close to, although en 
tirely outside of the path of movement of the 
free end of the reed 4 which carries the arma 
ture, 2. 
An outer spool end for the electromagnetic 

winding, cooperating with the opposed inner spool 
and formed by the frame arm 9, is shown herein 
(Figs. 2 and 5) as a washer 3 of insulating na 
terial which is fitted on the shouldered outer end 
of the pole piece 35. Between these spool ends a 
coil of wire 38 is Wound or Spooled and finally 
Covered with a layer of insulating paper So as to 
form an actuating winding for energizing the 
pole piece 35. 
From the foregoing, it will be apparent that 

the winding 38 can be readily formed in place 
on the core 35 by, for example, placing the frame 
6 and attached pole piece 35 in a winding ma 

chine and winding the wire on the pole piece or 

75 fines of the frame also makes it possible to shift 

pin 35. This obviates the necessity of fashioning 
a preformed coil with its necessary inner spool 
and attaching sleeve (such, for example, as the 
spool 3 and sleeve 25, shown in Fig. 5 of said 
Barrett et ai. Patent No. 2.072,578) and also dis 
penses with the labor and time required for ad 
justing and assembling Such parts. Besides the 
advantage of winding the coil in place on the vil 
brator rather than preforming it, other advan 
tages accrue from the use of an electromagnetic 
Structure located largely outside of the confines 
of the Supporting frame. For One thing, the 
ength of the member of the frame is short 
ened with consequent increase in rigidity as com 
pared, for example, to the length of the side arms 

of the frame 0, shown in Fig. 5 of said Barrett 
et al. Patent No. 2,072,578. Rigidity of the frame 
is, of course, a prime requisite in vibrator struc 
tures since the reed itself ordinarily vibrates at 
a rate of at least 100 cycles per second and if the 
associated structure is such that sympathetic or 
secondary vibrations can be set up in it, the op 
eration of the device is likely to be impaired. Lo 
cation of the electromagnet 5 outside the con 

3 
the electromagnet to the left (as viewed in Fig. 
l) away from the center line of the reed with 
Out increasing the over-all Width of the vibrator 
but with an improvement in the electromagnetic 
circuit arrangement, as will hereinafter appear. 
This location of the pole piece 35 close to the 
juncture of the frame parts and 9 also in 
sures a minimum displacement of the pole piece 
in the event that the frame arm 9 should warp. 
The magnetic circuit for the electronagnet 5 

is completed by pole pieces located at the ends 
of the armature 2 and shown herein as formed 
by the arms 39 (Figs. 2 and 5) on a metal stamp 
ing 40. These arms 39 constitute a part of a 
generally U-shaped portion of the stamping 40, 
which embraces the winding 38. This stamping 
40 is held in position on the Outer end of the core 
pole piece 35 which is inserted through the hole 
A and spun or peened over as indicated at 42 
(Fig. 5). The stamping 4 is made of magnetiz 
able material such as cold rolled steel. To fur 
ther hold the stamping 68 in position the arms 39 
are inserted in registering notches £3 (Fig. 2) in 
the side edges of the frane aim 9. Preferably, 
the arms 3 are tensioned in Wardly toward each 
other slightly so that when the stamping 40 is 
slipped into place the arms 39 will be spread apart 
slightly by the frame part 9, and that Way ac 
curately spaced apart a precise distance. The 
width of the moded frame part S between the 
bottoms of the notches 3 is fixed by a "die di 
mension' in the noid ratheir than a "mold di 
mension' so that it is always precise. Upon ref 
erence to Figs. 4 and 5, it will be seen that the 
pole piece 35 is located centrally between the 
side pole pieces 39 and that the ends of the latter 
project outwardly beyond the face of the pole 
piece 35. Furthermore, the upper edges of the 
pole pieces 39 project sightly above the flat upper 
edge of the face of the pole piece 35 (see particu 
larly Fig. 4). 
ture 2 g is disposed with its inner face substantially 
in a linement with the edges of the pole pieces 39 
and with its ends closely spaced with respect to 
them. Such an arrangement of parts insures a 
strong magnetic pull on the arnature both at 
starting and during operation. In fact, with the 
construction illustrated it has been found that 
the same number of anpere-turns in the ener 
gizing winding 33 produces, in a reed with the 
same flexing characteristics, a substantially 
larger amplitude of swing for the reed and arma 
ture than in any viorators heretofore available. 

In an analysis of the magnetic circuit. it will 
be seen that in the absence of the armature 2d 
the normal magnetic flux path would be directly 
between the inner end of the pole piece Or COre 
35 and the adjacent outer end portions of the 
pole pieces 39. In its idle position the armature 
2 is located eccentrically with respect to this 
line of flux flow so that whenever the electro 
magnet is energized there is a tendency to pull 
the armature 2 to the left (as viewed in Figs. 1 
and 4) to a position in which it bridges directly 
between the central pole piece 35 and the side 
pole pieces 39. Furthermore, when the armature 
2 is in its normal or idle position, as illustrated, 
the reluctance of the magnetic path established 
by it between the pole pieces is quite low since 
all of the air gaps are small and, consequently, 

Also, in its idle position the arma 
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a large amount of magnetic flux links the arma- . 
ture. The net result is that a strong impulse is 
imparted to it. In particular, the gaps between 
the ends of the armature 2 and the side pole 
pieces 39 are small, while the only other air gap 75 



4. 
in the iron circuit, namely, the Retween the are 
mature and core 35 is also Very smai. Eurther 
more, the core 35, due to its hexagonal shape, 
presents a relatively long edge to the armature 
and through Which the magnetic flux may be dis 
tributed as distinguished from the greater con 
centration of flux resulting if, say, a, round core 
Were used. Such concentration is, of course, un 
desirable since it chokes the iOW of the imagnetic 
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flux. It is noteworthy that the eccentric dispo 
sition of the magnetic field with respect to the 
armature is achieved without the necessity. Of 
cutting away or notching the end of the central 
pole piece 35 as has been commonly done in many 
prior vibrators. This is possible since, in the 
present vibrator, the entire (magnetic structure 
Can, due to the mounting of such structure exte 
riorly of the confines of the fraine, be shifted 
off center with respect to the reed and armature 
without increasing the over-all width of the de 
Wilce. o o 

In a vibrator the actuating electromagnet is 
periodically energized by electic current sup 
plied under the control of the vibrating reed so 
that the latter will be maintained in vibration 
at a predetermined frequency, which depends 
largely upon the inherent flexing characteristics 
or natural frequency of the reed. Several circuit 
arrangements are available for controlling the 
energization of the electromagnet in this general 
manner, one of these being illustrated in Barrett 
Patent No. 1924,082, referred to above, and in 
Which the electromagnet circuit is controlled 
through the medium of the main interrupting 
contacts in the vibrator. Another arrangement 
is described in Edward L. Barrett Patent No. 
2,120,273, issued June 14, 1938, and in which a 
separate set of magnet controlling contacts are 
utilized for periodically interrupting the flow of 
Current to the electromagnet. The latter form 
of electromagnet control has been embodied in 
the present vibrator, although it will be apparent 
to those skilled in the art that, if desired, the 
vibrator herein shown may be built without any 
separate magnet controlling contacts and the 
main interrupting contacts used for that pur 
pose in the manner disclosed in said Barrett Pat 
ent No. 1924,082. 

In the preferred construction herein illustrated, 
the electromagnet energizing winding 38 is con 
nected in series with a pair of, magnet controlling 
contacts 45 and 46 (Fig. 1) which are respec 
tively carried by the reed and stationarily mount 
ed at the side of it, these contacts being normally 
closed in the idle position of the reed 4. . Upon 
reference to Figs. 1 and 2, it will be seen that 
the contact point 45 is fixed to the outer end of 
an extension 23 on the contact supporting finger 
23, while the contact point 46 is carried by an 
elongated resilient spring finger. 47. The finger 

is bent toward the reed f4 and is carried by 
a complementally shaped, integral finger or pro 
jection 48 on the stamping 40, being held in 
position thereon by clamp plate 49 and rivets 50. 
When using such a separate set of contacts for 
controlling the electromagnet winding the arc 
ing at these contacts is preferably minimized 
by using a winding made up of conductively 
sheathed wire as described and claimed in said 
Barrett Patent No. 2,120,273. For example, the 
wire of the winding 38 may be covered with a 
coating of insulating enamel or the like and then 
a conductive sheath formed on the outside of 
this insulating coating by dipping the wire in 
a silver nitrate solution such as is used for plat 

- to above. 
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ing mirrors. This conductive sheath is connected 
to one terminal of the Winding (Fig. 6). 
An insulating support for a lead wire 83 from 

the magnet coil 38 is formed by one of the grooves 
fe in the outer side of the frame 6 (Fig. 4). 
The other terminal of the winding 38 is soldered 
to the metal stamping 40. By utilizing the dielec 
tric frame S to receive the lead wire 388, a bare 
Wire can be used, thereby saving the cost of insu 
lating tubing for the same. Additionally, the 
grooves Sa in the frame 6 serve to define 
strengthening ribs in it. 
That a Substantially Smaller number of parts 

are required in the viorator described above than 
in devices of comparable high quality heretofore 
available will be readily apparent from a com 
parison of Fig. 2 herein with, for example, Fig. 
5 of Barrett et al. Fatent No. 2,072,578 referred 

In the viorator of the latter patent 
eleven parts are included in the stack, exclusive 
of the reed and frame, while in the present, vi 
brator only seven such parts are required. Even 
this comparison is unfair to the present vibrator 
since the device in Fig. 5 of said Barrett et al. 
patent does not include any separate magnet con 
trolling contacts. A fairer comparison would be 
that of the vibrator shown in Fig. 3 of said Barrett 
Patent No. 2,120,273 and in which it will be seen 
that the stack includes fifteen parts exclusive of 
the reed and frame. 
There is a manifest saving in cost of produc 

tion due to lower cost of materials with the Small 
er number of parts frequired in the present vi 
brator. A further Saving results when such a 
smaller number of parts are used due to the fact 
that the time and labor required in assembly of 
the device and inspection of the assembly are less. 
An important saving in the cost of assembly 

is also accomplished by virtue of the utilization 
of a frame structure which, in itself, constitutes 
an assembly jig for the stack parts in the man 
ner heretofore described. When using such 
Self-alining, interfitting parts in the vibrator it is 
unnecessary to provide an assembly jig or tool, 
such as was heretofore required, an exemplary 
form being shown in Barrett Patent No. 2,121,851 
referred to above. 
• In assembling the vibrator described herein the 
magniet winding 38 is spooled on the magnet core 
35, which is embedded in the frame 6 during 
the initial molding of the latter. After the coil 
winding is completed the stamping 40 is fixed in 
position, the contact point finger-47 and clamping 
plate 49 having been previously affixed to the 
stamping 40 by the rivets 50. The laminations 
or parts included in the stack (shown in Fig. 2) 
are dropped in proper order on the face of the 
frame pedestal B and are automatically alined 
in position by the lugs 34. This may be done 
either before or after affixing the stamping 4. 
The screw 3 is then inserted in the registering 
holes 30 and partially tightened, after which 
the reed 4 is gauged to its proper position as 
was heretofore described and the screw 3 f then 
finally tightened down. 

It will be appreciated that the lugs 34 aid not 
only in the assembly operation, but also prevent. 
twisting of the stack parts about the axis of the 
Screw 3. By reason of this action it is unneces 
Sary to provide two or more screws for the stack 
as in many previous constructions and, further 
more, the Screw 3 may be made larger in di 
ameter than was heretofore advisable so that 
there is less likelihood of its being bent and 
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2,156,487 
thereby distorting the position of parts in the 
stack. 
A preliminary testing of the vibrator is desirable 

before it is finally put in its enclosing case Since, 
when it is in the latter it is connected by Soldered 
lead wires to its usual plug type mounting base. 
Consequently, if the vibrator does not operate 
properly after it has been fixed in position Within 
the enclosing case it is necessary to unsolder the 
connections, thereby wasting much time and ef 
fort in the disassembly of the enclosing Structure 
to determine the Source of trouble. In the pres 
ent Vibrator Structure provision inas been made 
for a preliminary operating test of the device 
Which does not require that any lead Wires Or the 
like be Solidered or otherwise fixedly connected 
to the vibrator parts. In particular, lugs 24 
and 25 have been fashioned on the sides of the 
contact fingers 24 and 25, respectively, and the 
lugs 278 extend laterally from the sides of the 
Spacer 2, which contacts the butt end portion of 
the reed 4 (Fig. 2). The lugs 24a and 25a are 
bent laterally away from each other and are dis 
posed above the lugs 27 so that there is a sub 
Stantial Separation between all of them. Conse 
quently, the lower or butt end of the vibrator 
may be readily inserted into a test receptacle 
(not shown) having spring contacts therein ar 
ranged to engage the respective lugs so as to com 
plete testing circuits to the vibrator. Conse 
quently, the manipulations necessary for setting 
up the Vibrator for test are as simple as merely 
plugging in a lamp or the like. During the pre 
liminary test the operation of the vibrator can 
be observed and if any adjustments are necessary 
they can be readily made since all of the parts 
are still fully accessible. , 
After being preliminarily tested the vibrator 

may be conveniently placed within the sound in 
Sulating enclosing case herein shown. This en 
closing structure embodies a cup-shaped sock 5 
made of Sponge rubber or the like, (Figs. 1 and 
3) which is open at its upper end to receive the 
vibrator and has a complemental recess 52 in its 
base shaped to receive the lower end of the vil 
brator assembly. The side walls of the recess 52 
are notched as indicated at 53 (Fig. 3) to re 
ceive the side lugs 24, 25 and 27 a on the stack. 
In this way the side lugs perform an additional 
function of holding the vibrator assembly against 
endwise displacement within the sock 5, espe 
cially when the device is turned upside down or 
tilted in some such manner. 
The base of the sock 5 fits snugly about the 

stack on the lower end of the vibrator assembly 
So that sidewise tilting is effectively prevented. 
It should also be particularly noted that the sock 
resiliently grips the vibrator assembly in a region 
close to its nodal point so that a minimum amount 
of vibration is transmitted from the vibrator to 

O 

the sock. The upper end of the sock is closed 
by a disk 54 (Fig. 1) of sponge rubber or the like 
which is pressed in position after the vibrator is 
inserted into the interior of the sock. A cup 
shaped metal can or casing 55, closed at its upper 
end, is telescoped over the sock or liner 5 and 
fits snugly about it. The side walls of the sock 
are cut away as indicated at 56 (Figs. 1, 3 and 4) 
so that peripheral contact is established between 
the sock 5 and the inner walls of the can only at 
the base portion of the sock and at its extreme 
upper end, in this way the principal contact be 
tween the sock and enclosing casing is established 
in the regist of the nodal point of the vibrator 
stricture so sat again a minimum amount of 

5. 
mechanical vibration is transmitted to the exten 
rior can structure. 
The lower end of the can 55 is closed by a cap 

57 which holds in place a disk of insulating nate 
irial 58 on which are mounted the usual hollow 
connecting prongs 59. Lead wires 60 from the 
terminal lugs 24a and 27a in the stack are soldered 
to these lugs and to the lower ends of the prongS 
59. These wires are led through Suitable aper 
tures in the base of the sock 5 and are insulated 
by it. An annular recess 6 (Fig. 3) is formed in 
the base of the sock 5, and nipples 62 pro 
jecting into this recess enclose the lower ends of 
the wires 60. With the construction described an 
effective enclosing structure for the vibrator is 
provided which is very simple in construction and 
embodies only a single and unitary tubular Sock 
as distinguished from the two-part constructions 
which have been heretofore Ordinarily utilized. 
The cost of such a molded rubber Sock as that 
shown is about the same as that for one of the 
two parts previously used so the COSt is approxi 
mately halved. t 

In the operation of the vibrator it is connected 
in a circuit substantially like that of Fig. 6. Cur 
rent is supplied from a low voltage direct cur 
rent source, such as a storage battery 63, and 
the Vibrator serves to interrupt the current so that 
it flows in impulses through the primary winding 
64 of a suitable step-up transformer 65, thereby 
inducing a high alternating potential in the trans 
former secondary winding 66. Upon closure of a 
starting SWitch 67 current is supplied to the elec 
tromagnet energizing Windings 38 (through a 
circuit 67-68-38-69-46-45-4-6) thereby 
causing the armature 2 to be attracted and 
SWung upward (as Viewed in Fig. 6) to close 
contacts 10-l. Closure of these latter contacts 
Completes a circuit from the battery 63 through 
the upper half of the transformer winding 64. 
Such movement of the reed and armature also 
opens the magnet contacts 45-46, however, so 
that the magnet is deenergized and the reed per 
mitted to spring back in the opposite direction. 
This return movement of the reed reopens the 
contacts - and closes the other set of main 
contacts 12-13. Closure of these latter contacts 
completes a circuit from the battery 63 through 
the other half of the transformer primary winding 
64. Also, on the return movement of the reed the 
magnet contacts 45-46 are reclosed so that the 
magnet is reenergized and the cycle of contact 
closing and Opening is repeated and continued 
With great rapidity. 
The periodicity of reed vibration is in a large 

measure dependent upon the natural frequency 
of vibration of the reed itself, and in most 
vibrators at the present time the reed is arranged 
to vibrate at a speed of approximately 100 to 125 
cycles per Second. The irnproved electromagnet 
and anature arrangement heretofore described 
aids materially in imparting strong impulses to 
the armature for vibrating the reed, as was here 
tofore noted. Moreover, the device operates with 
a very Small amount of mechanical noise because 
of the type of frame structure employed. In par 
ticular, a frame made of molded dielectric mate 
rial is less resonant than a frame made of steel 
or such materials which have been previously emi 
ployed SO that it absorbs or dissipates much of 
the mechanical vibratory forces in the device 
which would otherwise be transmitted from it in 
the form of sound waves in the surrounding air. 
The magnet, controlling contacts 45-S which 
have heretofore been the Source of a large ano: 
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of clicking noise are particularly well isolated 
since any vibrations set up by them in the struc 
ture must be transmitted through the entire body 
of the frame and, consequently, little or none of 
these vibrations ever reaches the base portion of 
the enclosing sock 5 through which they would 
have to pass to reach the outer casing. In 
general, it will be seen that a very much improved 
form of vibrator has been provided which em 
bodies a number of features that contribute very 
materially not only to a reduction in cost out also 
to improvement in operating characteristics. 
Although a preferred embodiment of the in 

vention has been illustrated and described in 
some detail there is no intention thereby to limit 
the invention to Such preferred embodiment but 
on the other hand, the appended claims are in 
tended to cover all modifications and alternative 
constructions within the Spirit and Scope of the 
invention. O 

I claim as my invention: 
1. A vibrator embodying a stack of lamination 

parts including a reed, a pair of contact fingers 
On opposite sides thereof and electrical insulat 
ing laminations interposed between adjacent end 
portions thereof, said vibrator being characterized 
by the inclusion of a Supporting frame for said 
stack made of dielectric material and having an 
integral projection. thereon contacting both said 
reed and Said contact fingers in said stack for 
locating the same in predetermined relation with 
respect to each other. 

2. A vibrator embodying a cantilever type vi 
bratory reed with an armature on the free end 
thereof, and a cooperating actuating magnet lo 
cated close to but entirely out of the path of said 
reed and armature, said electromagnet present 
ing to the extreme end face of said armature a 
pole piece located beyond the same and with a 
predetermined clearance therebetween longitudi 
nally of the reed, said vibrator being character 
ized by the inclusion of a supporting frame made 
of dielectric material and to one end portion of 
which said electromagnet is fixed and on the 
Opposite end portion of which is provided an 
integral projection engageable with said reed for 
locating the latter longitudinally with respect to 
Said frame and with said predetermined clear 
ance between Said armature and pole piece. 

3. A vibrator comprising, in combination, a 
frame made of molded dielectric material and 
including an elongated side member with an in 
tegral laterally facing pedestal on one end there 
of having a projection on the face thereof, a flat 
Cantilever type vibratory reed disposed with one 
side of the butt end portion thereof overlying the 
face of Said pedestal and with the free end thereof 
extending toward the opposite end of said side 
member, means including an actuating electro 
magnet for vibrating said reed, said electromag 
net embodying a magnetizable pole piece embed 
ded in fixed position in the molded dielectric ma 
terial adjacent said opposite end of said frame 
side member and disposed with an active face 

, thereof presented to the outer endportion of said 
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reed, and said reed having an aperture therein 
registering with said projection on said pedestal 
for locating said reed on said frame, with respect 
to said pole piece. 

4. A vibrator comprising, in combination, a . 
frame made of molded dielectric material and 
including an elongated side member with an in 
tegral laterally facing pedestal on one end thereof, 
said pedestal having a pair of projections on the 
face thereof spaced apart with respect to each 
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other transversely of the pedestal face, a flat 
cantilever type vibratory reed disposed with one 
side of the butt end portion thereof overlying said 
face of said pedestal and with the free end thereof 
extending toward the opposite end of Said side 
member, an armature carried on the free end 
of said reed, an actuating electromagnet coopers 
atting with said armature to vibrate said reed, 
said electromagnet embodying a magnetizable 
pole piece in the form of a pin embedded in fixed 
position in the molded dielectric material adja 
cent said opposite end of said frame side mem 
ber and disposed in generally longitudinal aline 
ment with said reed and with the inner end there 
of presented to the outer end of said armature in 
closely spaced relation thereto, and said reed 
having notches fashioned in the side edges of the 
butt end portion thereof dimensioned to receive 
said projections on said pedestal face for locat 
ing said reed and the armature thereon with re 
spect to said pole piece. 

5. A vibrator embodying a plurality of struc 
turally separate parts secured together as a unit 
and including a supporting frame, a vibratory 
reed and a resilient sheet metal contact finger, 
Said vibrator being characterized by the provi 
sion of interfitting portions on said parts and in 
cluding a dielectric projection on said frame part 
engageable with all of Said other parts for locat 
ing the same in predetermined position with re 
spect to each other in the assembly. 

6. A vibrator embodying a plurality of struc 
turally separate parts secured together as a unit 
and including a supporting frame with an electro 
magnet fixed thereon, and a vibratory reed, with 
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an arnature fixed thereon for cooperation with 
said electromagnet, said vibrator being charac 
terized by the provision of an aperture in said 
reed and an interfitting dielectric projection on 
Said frame for locating said reed in predeter 
mined position on said frame and with respect to 
said electromagnet during assembly of the unit. 

7. A vibrator embodying an elongated frame 
and a Substantially freely vibratory cantilever 
reed fixed to one end of said frame and extend 
ing toward the other end thereof, as well as a 
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plurality of make and break contacts arranged 
to be actuated by the vibratory movement of said 
reed, characterized by the provision of an elon 
gated pole piece fixed to said other end of said 
frame and projecting outward...therefrom with 
the major portion thereof free of any confinement 
by the frame and in general longitudinal aline 
ment with the reed and accurately spaced with 
a small clearance from the free end of the reed, 
and an energizing coil encircling the projecting 
portion of said pole piece, whereby the coil may 
be Wound on the pole piece after the latter has 
been accurately and permanently fixed in posi 
tion on said frame. 

8. A vibrator comprising, in combination, a 
frame made of molded dielectric material with 
at least a portion thereof arranged in substan 
tially a C-shape, a generally upright vibratory 
cantilever reed having one end thereof fixed to 
one leg of the C with the free end thereof dis 
posed closely adjacent the inner face of the other 
leg of the C, a magnetizable pole piece in the form 
of a pin embedded in the molded dielectric ma 
terial of said other leg with the inner end thereof 
located closely adjacent the free end of said reed 
and with the outer end thereof projecting freely 
and without obstructions beyond the end of the 
frame aim and in general longitudinal alinement 
with said reed, and an energizing winding wound 
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On the projecting portion of said pole piece. 

9. A vibrator comprising, in combination, a 
frame made of molded dielectric material with 
at least a portion thereof arranged in substan 
tially a C-shape, a generally upright vibratory 
Cantilever reed having one end thereof fixed to 
One leg of the C and With the free end thereof 
disposed closely adjacent the inner face of the 
other leg of the C, a magnetizable pole piece in 
the form of a pin embedded in the molded dielec 
tric material of said other leg with the inner end 
thereof located closely adjacent the free end of 
Said reed and with the outer end thereof pro 
jecting freely beyond the end of the frame arm 
and in general longitudinal alinement with the 
reed, a flat piece of material Secured to the Outer 
end of Said pin to form a spool end thereon Op 
posed in spaced relation to the outer face of said 
Other frame arm, and an energizing winding 
Spooled on said pin. 

10. A vibrator comprising, in combination, a 
frame made of molded dielectric material and 
including an elongated side member with an in 
tegral laterally facing pedestal on one end there 
of, a cantilever type vibratory reed having the 
butt end portion thereof fixed to said pedestal 
and extending toward the opposite end of said 
Side member, an armature carried by the free 
end of Said reed, a magnetizable electromagnet 
pole piece in the form of a pinembedded in the 
molded dielectric material at Said other end of 
Said frame and disposed in generally longitudinal 
alinement with said reed, the inner end of said 
pin being disposed in closely spaced relation with 
Said armature and the outer end portion of Said 
pin being free of obstruction by said frame, an 
energizing Winding on the outer portion of Said 
pole piece pin, a generally U-shaped portion of 
Inagnetizable metal fashioned as a stamping from 
sheet metal and having the botton of the U fixed 
to the Outer end of said pole piece pin and with 
the side arms thereof embracing the sides of said 
winding and projecting in operative relation with 
Said armature. 

11. A vibrator comprising, in combination, an 
elongated Supporting frame made of non-mag 
netic cast material. and provided with an integral 
transverse member at one end thereof, a canti 
lever type vibratory reed fixed to the opposite 
end of said frame and extending toward Said. One 
end thereof, an arnature extending transversely 
across the free end of Said reed, and an actuat 
ing electromagnet for said arnature, said elec 
tromagnet including a pole piece structure en 
bodying a U-shaped stamping of resilient mag 
netizable metal facing toward the free end of said 
reed with the arms of the U located opposite the 
ends of said armature in closely spaced relation 
thereto, said U-shaped piece of resilient metal 
being disposed to embrace said transverse mem 
ber on said frame with the arms of the U resil 
iently pressed against the same to Space thern 
accurately from the ends of the armature. 

12. A vibrator comprising, in combination, a 
frame made of molded material and including an 
elongated side member with an integral laterally 
facing pedestal on one end thereof, a flat canti 
lever type vibratory reed disposed with one side 
of the butt end portion thereof overlying the face 
of said pedestal and fixed thereto, the free end of 
said reed extending toward the opposite end of 
said side member, a contact finger extending 
along one side of Said reed and also fixed to Said 
pedestal, an armature carried on the free end of 
said reed, means including an actuating electro 
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magnet cooperating With Said armature to Wi 
brate said reed, said electromagnet embodying a 
magnetizable pole piece in the form of a pin en 
bedded in fixed position in the molded frame 
material adjacent said opposite end of said frame 
member and disposed in generally longitudinal 
alinement with said reed and projecting away 
from the free end thereof, said electromagnet 
also including a generally U-shaped stamping of 
magnetizable metal fixed to the outer end of said 
pin and with the arms thereof projecting along 
the sides of Said pin in spaced relation thereto 
and into operative relation with said armature to 
form additional electromagnet pole pieces, said 
stamping also including an integral ear project 
ing to Ward Said reed, a Second contact finger car 
ried by Said ear and projecting toward said reed, 
and cooperating contacts carried by said reed and 
respective contact fingers. 

13. A vibrator comprising, in combination, an 
elongated Supporting frame made from molded 
dielectric material, a cantilever type vibratory 
reed fixed to One end portion of said frame and 
extending along the same, an armature carried 
by Said reed, an actuating electromagnet for said 
armature carried by said frame at a point spaced 
from Said one end portion and including an ener 
gizing Winding, and a lead Wire for said Winding, 
Said frame being fashioned with integral and lon 
gitudinally extending reenforcing ribs on the 
Outer Surface thereof adapted to receive said lead 
wire therebetween. 

14. A vibrator comprising, in combination, a 
Vibratory cantilever type reed having a generally 
rectangular arnature fixed to the free end there 
of, contact means arranged to be actuated by 
Said reed in the vibratory movement thereof, and 
an actuating electroinagnet for said armature 
disposed close to but entirely out of the path of 
OVenent Of the latter, Said electromagnet en 

bodying a U-shaped pole piece structure with a 
Central core projecting through the middle of 
the U longitudinally thereof and arranged gen 
erally longitudinally of Said reed, said central 
core being displaced from the idle position of A 
Said armature in the direction of initial move 
nent thereof resulting from the energization of 
Said electromagnet, the side arms of said U 
shaped pole piece structure being arranged to 
project past the opposite ends of said armature 
in closely Spaced relation thereto but displaced 
from the idle position thereof in the direction of 
Said initial movement, and said electromagnet 
also including an energizing winding encircling 
Said core. 

15. A vibrator comprising, in combination, a 
Vibratory cantilever type reed having a generally 
rectangular armature fixed to the free end there 
of, contact means arranged to be actuated by 
Said reed in the vibratory movement thereof, and 
an actuating electromagnet for said armature dis 
posed close to but entirely out of the path of 
InoVement of the latter, said electromagnet em 
bodying a U-shaped pole piece structure with a 
central core projecting through the middle of the 
U longitudinally thereof and arranged generally 
longitudinally of said reed, said central core being 
displaced from the idle position of Said arnature 
in the direction of initial movement thereof re 
Sulting from the energization of Said electro 
magnet, the cross-section of said core being hex 
agonal in form with a face of the hexagon toward 
said armature, the side arms of said U-shaped 
pole piece structure being arranged to project 
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past the opposite ends of said armature in closely 75 



S 
spaced relation thereto out displaced from the 
idle position thereof in the direction of said int 
tial movement, said displace lent Being less than 
that of said core, and said electromagnet also 
including an energizing Winding encircling Said 
COre. 

16. A vibrator embodying a stack of generally 
laminated parts secured together as a unit, 2nd 
including a vibratory reed. With contact ingers 
located adjacent opposite sides thereof azhd in 
sulating laminations interposed therebetween, . 
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said vibrator being characterized by the provision 
of electric terminals projecting laterally from the 
sides of said stack in spaced relation to each other 
transversely of the stack and electrically con 
nected to individual elements of the stack struc 
-ture so that the vibrator assembly may be readily 
inserted in a test receptacle or the like to connect 
test circuits to said terminais. 

EDWARD L. BARRETT. O 


