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PATENT OFFICE

WILLTAM H.- I—IUTTER OF RACINE WISCOI\TSIN ASSIGNOR TO WEBSTER ELEC"‘RIC',-

i COMPANY OF. BACII\TE WISCONSIN A CORPORATION OF  WISCONSIN

- TRANSLATING DEVICE '

- E Apphcatxon filed N‘ovember 19 1928 Senal No. 320 259,

My invention relates to a tlanslatmo de~
vice, and more particularly to a dev1ce for-

translating mechanical movements into elec-
trical impulses such as used in’ electrlcal
pnonogmphs

An object of the invention is to prov1de an .
improved tlanslatmo devme for reproduc- .
~ Within the casing is a U-shaped magnet 18,
. preferably of the permanent magnet ype
“across the poles of which is a magnetlc yoke.

19 which surrounds a' generating coil 21, ~ A~

ing sounds.

A further obJect is ‘to prov1de a trans-

lating deévice in which. the movement of a
«1bratory member "is accurately and ~ effi-

. cleqitly converted into ‘correlated electrical
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impulses, which may be amphﬁed and con-:

verted into sound waves.
A further. ob]ect is to’ prowde a, ‘trans-

latr’w device in which the vibratory member -

moving between the pole pieces of a magnet

is 1es1hently restrained: to counterbalance

the effect of the magnet upon the movenient
of the vibratory ‘member so that its entire

inovement will be due to mechanical causes.

A further object is to provide an im-

proved mounting for then Vlbl atory member

of a translating device..

ther features and advantages of the ap-.

paratus will appear as the descrlptlon pro-
ceeds. .- , ;
In the drawmcrs
Tig. 1isa side elevation of a translating

device embodying the features of the 1nven--‘

tipn;

I‘w 2-is.a front elevatlon of the dev1ce .
shown in Fig. 1, with parts broken away to.

show the 1nter10r ‘of the casing; -
Fig. 3 is an enlarged lon(rltudmal sectlon

taken on line 3—3 of Fig. 2

Fig. 4 1s an-enlarged cross sect1on of the .-

device taken on lines 4—4 of Fig- 25

Fig. 5.is a londltudmal eectlon taken on*

lines 5——5 of I‘1g 4

Tig, 6-1s.an enlarged perspective of a part
of the device; .

Fig. 7is.a- perspectlve of the v1bratory
member, :

Fig. !
mountmcr the vibratory. member;

Fig: 9 s a pe1spect1ve of the magnetlc,’:

» yoke ;and.

60

Fig. 10 isa. perspectlve of the double pole

piece shown removed from the “yoke.

is a perspectwe of a sprmg for

Referrmg to the drawings, in which the:
same reference characters refer to similar "
“parts in the. several views, a casing 16 is
“shown for enclosing the translatmg device.
** The casing may be'made of any suitable non-
magnetic material such ‘as aluminum and is’

557

provided with a cover 17 of similar material.

terminal block-22 is mounted upon a stud 28

integral with the casing and carries a plu-
‘ 1al1ty of ‘terminal members 24, to which the-
" ends of coil 21 are connected.

A cord 25 passes through a ’Lubular arm 26

80 -
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supporting the casing 16 and males electrical |

through cord 25 to a suitable amplifying de—
vice and converted into sound waves. ‘

_contact with the termmal members 24, The
currents generated in coil 21 may thus be led

w6

The magnetic yoke _comprises pole ‘pieces g

"81 and 32, and pole pieces 33 and 34, which

are made of magnetic material and are mag-"
netlcally 1nterconnected in‘pairs, that is; pole 75

pieces 81 and 82 are interconnected by an in- -

“tegral connector 85 of magnetic materisl, and

pole pieces 83 and 34 are 1nterconnected by

rial

the knife edges 39 so that the armature may

an. mte%ral connector 36 of magnetic mate-
e pole pieces are held in ﬁxed spaced
" relation by a non-magnetic support 37, v*hwh .
‘may be spot welded to the connectors 35 and:
'86.- The non-magnetic support.holds the pole
" piecesin such a position as to pr ovide.a.small
“air gap between pole pieces 31 and 83, and a
larger air gap between pole pieces 32 and 34."
Mounted upon the support 37 is a vibratory.
‘member or armature 38 having a plurality. -
.of knife edges 39, which engage grooves 41"
of the support. The knife edtres are held in-
the grooves by a spring 48 havmg a knife -
'edge 44 Whlch engages a surface 40 'in~an *
~aperture 42 in the armature, the surface 40"
and knife edge 44 being in alignment with

pivot-about. the knife edges with a minimum*

of friction. Spring 43 is attached to the non-
‘maghetic yoke 19 by screws 45 thus forming. -
an, efﬁcwnt pivotal mounting for the arma- "

o 'tule upon the yoke supporting the pivoted* 100"
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'portlon of the armature in the gap between
pole pieces 32 and 34. The free end 46 of the

. armature is reduced in thickness and slightly

widened and is adapted to 1ecrplooate ‘be-

tween poles 31 and 33 as the armature moves

about its pivot.

The grooves 41 in the non- maouetlc sup-t’

" port are accurately located Ideay betweern

- the faces of pole pleces 32 and 84 and are cut

" 10
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to such a depth that the axis of the pi vot of

of pole pieces 82 and 34. This construction

maintains & uniform reluctance in the gaps -

between the armature and pole pieces 32 and

34 as the armature is vibrated, since the aver- -
‘age length.of the air gaps wﬂl be constant,

. The reluctance of the air gaps between the

.20,
.'armature approaches Tnearer - pole piece 31
25,

v‘ 30 d

-35..

free.end of the armature and pole piéces 31
~and ‘33, Lowever, will vary 4s the armature
r;V1brates, since the distance of the free end
. of the armature from either of the pole pleces,
- varies as the, armatule vibrates, varying the

length of the. air gap. ‘When end 46 oi the

than pole piece 33 the reluctance through pole
piece 31, armature 38 and pole piece, 34 will

be less than the reluctance through pole piece -

82, armature 38 and pole piece 3 3 causing a

magnetlo flux to pass through the armature
in an upward d1rect10n as viewed in Fig. 5.

The ‘movement, of the armature in the other
direction. increases the reluctance bétween

pole piece 31 and the armature and when’ the_
end 46.0f the armature is nearer pole piece.
33 _than -pole- piece 31, the relictance of the:
‘path- from Ppole piece 32, through armature .
"88:t0 pole piece 33 will be less than the re-

- luctance through pole piece 31, armature 38

and, pols piece 34 and the direction of the
40

magnetlo flux.will be in the opposite direc-
tion from that in which it was when ‘the

armature was nearer polé. piece 81. “The vi--

“bration of the armature will therefore pro-

45,

duce a. corresponchng variation in the lines of
magnetic flux.in the armature, inducing .4:
current in coil 21 whose wave form will bear’
g ,definite relatlon to; ;the v1brat10ns of - the,.,

‘ armature

50

~tion thereby adapting them to prevent-mate-

" rial therein from working out sidewise.

55,

- pieges..
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“The
slots, are provided with .a piece. of resilient

‘material: 48 ‘engaging the free end 46 of ‘the ~
armatyre to. normally 3 ‘maintain the armature,
* in. the center of. the gap-between: the pole
Mounted upon . each of the pole

pieces 31 and 83 isaplate 51 havmg a tongue

-52_extending into_slot 47 and engacrlng the.

res111ent materlal 48 in the slot..

Plate 51 is provided with -a longrtudmal_
slot.53, at one end whereof is ‘a projection 54~

extending upwardly from_ the ‘plate. .- “The

‘the armature,

1,787,579

of a 'screw 55 which passes through slot 53
and at ‘the same time supports aneccentric
cam 56, which engages the projection 54 and
serves to force the tongue 52 against the re-
silient material and vary the pressure of the

70

resilient material in slot 47 against the free .

end of the armature. The cams 56 are pro-
vided with offset levers 57 which are acces-
sible and may be adjusted when the cover 17

~of the casing: is removed.. The: pole pieces:
" the armature lies at the center of the. faces

31 and -33 attract: the armature in accord-
ance with the proximity of the armature to a
pole piece, but on account of the resilient
material a force will be applied to the arma-

‘ture tending ‘to ‘return it to its central posi-
tion which also increases with the proximity
of the armature to.a pole piece so that the..

magnetic attraction of the armature is coun-
terbalanced by the resiliént material and
therefore will not. aﬂ:’ect the movement of the
armoature.

A stylus 58, Wh1ch is adapted to make €con-

tact with a record is adapted to be inserted -

into an opening . 61 in the armature, where
it may be firmly held in. place by turning a
thumb screw 62 to grip the stylus.

“The.operation of the device is as follows:
When the-stylus passes over a:record of the
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usual type, the undulations in the record will _

cause the stylus to vibrate, which movement
is communicated to the armature 38, caus-
ing the reduced end 46 to reciprocate. between

‘the énds. of poles 81 and 83. The magnet 18 -
‘sets up a maghnetic potential difference be-
“tween poles 31 and 33 and poles 82 and 34.
-On account of the fact that armature 38 is

pivoted on a.central line of the faces of pole

fect the armature during the vibration of
) ‘The end 46 of the armature
will; however, approach and recéde from the

100

. pieces 32 and.-84, the magnetic potential dif- -
ference of pole pieces 82 'and 34 will not af-

105

pole pieces 31 and 33 which have. different -

magnetic

Eotentlals, thereby ‘varying  the
magnetlc

x through.the armature and in-

“ducing a current in coil 21: . .

R W111 be -seen, . therefore, that the mag:

E netlo ﬂux Wﬂl vary, through the armature as
Pole pieces 31 and 33 have slots 47 at thelri B

ends which: are formed. from the end by a

- round tool to give them a circular cross-sec-

the central pos1t10n of ‘the “armature is

‘passed, ‘the flux through the -armature will
be reversed. The variation of the magnetic -

fliix through ‘the armature generates a‘ cur-

-rent Whlch Is correlated to the movement of
the armature and is adapfed to.be amplified
and converted into sound ‘by any -suitable
amplifying and reproducing- apparatus.

One of. the features of the device is-that. -

onlythe movement of end 46-of the armature

~produces.a variation of the flux through the-
‘armature.’

armature betweern-the pole pieces 32 and 34
at a point half-way ‘between the upper and

Jower pole pieces maintains the average air
‘plate is mounted, upon a pole plece by means

oap between the armature and” poIes 32 and

110 .

125
-The pivotal mounting of .the - ~
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34 constant during the movement of the ar-
mature, ‘which results in greatly improved
tone qualities when the electrical 1mpulses
generated are converted into sound.

Having described the nature of my inven-

tlon and the embodiments thereof, what T

desire to secure by United States Letters Pat—
ent is as follows:
1. A reproducing device comprising a per-
manent magnet, a coﬂ a magnetic bridge be-
sween the poles of the magnet and having a
gap adjacent one side of the coil, a second

- magnetic bridge between the poles -of the
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macrnet and having a gap adjacent the other
side of the coil, a movable armature passing
chrough the coil and the gaps in the magnetic
bridges, a nonmagnetic. mounting for said
armature having a groove therein in which
a pol tion of said-armature has pivotal engage-
ment and means for maintaining the maonetlc

reluctance between the armature and one of

the bridges constant and varying the mag-

neticr elucmnoe between the armature and the
other bridge thereby inducing a current in
the coil.

- 2. In a reproducing device, a magnet, a

coil, a yoke bridging the ends of the magnet
and surrounding the coil comprising a pair
of magnetic U-shaped members having their
arms in alignment and a non-magnetic mem-
per supporting the U-shaped members and
holding -their ends. in spaced relation, a
v1bratory armature pivotally mounted on

the non-magnetic member in the plane of the

arms of the U- shaped members on one side of
he coil and extending into the gap between

the arms on the other side of the coil whereby .

the vibrations of the armature induce a cur-
rent in the coil.

8. In a reproducing device, a coil, a yoke
‘or the coil comprising a non- maonetlc mem-

ber having a groove, a pair of magnetlc mem-

bers -attached - to the non-magnetic member
and held in spaced relation thereby, said
magnetic members extending from the center
of the coil over the lateral side of the coil
to the center on the other side forming gaps
between the ends of ‘the magnetic members,

an armature having a knife edge support:

mounted in the groove of the non-magnetic
:nember in one of the gaps between the mag-
netic material, said armature extending
through the coil and having a free end re01p—

Tocable in the other gap.
4. In a reproducing device, a 0011 a pair’

uf pole pieces at each-end of the c_011 having
a gap therebetween, a magnet associated with
the pole ‘pieces, -a non-magnetic mounting

3

and means for movmg the armature about its
pivot to generate a current in the coil.
5. In a reproducing device, a coil, a yoke

‘having a groove surrounding ‘the c011 an

armature ha aving-a knife-edge mounted in
said: groove, said armature havma an open-

ing  therethrough, one side of which is in

alignment: with the knife edge of the arma-
ture, and a resilient member having a knife
edge engaging said side in the opening
through the armature fomnnv a mountmg
for the armature.

6. In a reproducing device, a yoke having
a groove therein, an armature having a knife

edge pivotally mounted in the groove, said.
“armature having an opening therethrough,

one side of which is in alignment with the
- knife edge, and a resilient blade attached to

the yoke and passing through the opening in
the armature, said blade having a knife edge
in alignment with the knife edge of the arma-
ture engaging the opening in the armature.

70
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7. In a reproducmor dev1ce, a mounting for -

an: armature having a-groove therein, an

armature having a pair of aligned knife edges.

resting in said groove; a surface on said arma-
ture between said knife edges and in align-
ment therewith and a member having a knife

90

edge engaging said surface to retain the knife

edges of the armature in the grooves form-
mg a pivotal mounting for the armature.
.Ina reproducmg device, a mounting for

an armature having a groove thereln, an
armature having a knife ( edge pivotally en-

gaging said groove, a surface on said arma-
ture in alignment with the knife edge, and a
member having a knife edge engaging said
surface to retain the knife edge of the arma-
ture in the groove.
In witness whereof, I hereunto subscrlbe
my name thls 16th day of November, 1928.
WILLIAM H. HUTTER.
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for an armature having a groove therein,

an armature having a knife edge extending
through the gaps in the pole pieces and piv-

ally. mounted in the gap at one end of the -

coil by eng
point of said armature being in the center of
’rhe faces of the poIe pleces forming the gap

&gement in said groove, the pivot
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