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This invention relates to sound reproducing ap-
paratus, and it is smong the oblects of the in-
vention to provide s construction which is par-
tieularly compact and Heht, and can be operated
in any position, even upside down, and in which
the motive power sels the needle into operaling
posttion aé the proper time, Other objects and
advantages will appear from the followmg de-
seription.

Tae the accomplishment of the foregoing and
related ends, the invention, then, comprises the
festures herelnafter fully described, and particu-
larly pointed oul in the claims, the Tollowing
dezeription and the annexed drawings sebbing
forth in defail certain Mustrative embodiments
of the Invention, these being indicative, however,
of but a few of the variots ways in which the
principle of the invenfion may be employed.

In said snnexed drawings:

Tig. 1 is & perspective view of an embodiment *

of the Invention;

Fig. 9 is o perspective view (on slghtly larger
scaley showing the same with the lid open;

¥ig, 3 is 2 plan view omitiing the Hd;

Tig. 4 is an enlarged sectional detail {aken on
7 plane substantially indleated by line IV—IV,
Fig. 2;

e 5 is an enlarsged side elevalional view,
partly in section, of the nee{ﬂe arm supporiing
structure;

Fig, 6 is a plan view of the same, partly in
wection:

Fig. B¢ is & sectional delail taken transversely
through the needle~carrying sleeve and arm {3,
48, with the lever arm 22 shown in elevakion;

Fig T is a similar view mth Lhe needie arm
aszembly removed;

Fig. 8 is & plan view detall of the needie gim
straeture, on slightly reduced scale;

Fig. 8 is 3 plan view, partly in section, of the
motor drive and needle arm sebting means; and

Mg, 10 is & perspective view of the Hetart” and
“stop” control means.

n a suitable housing 2, having o lid § which
may be hinged thereon and held by a sultable
inner spring cateh and relessed by & push hulton
B, the operating mechanism is mouttied, and
involves means for turning a sound record, a
gound diaphragm in an opening in the housing
wall, means for eommunication bhetwesn ihe
sound record and the diaphragm, and means for
starfing and stopping.

Where convenient poitablllty is paztlculaﬁy
desirebie, the housing may be provided with a
carrying strap €, Fig. 1, and this may be of
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handle size or more desirably of shoulder strap
length.

The sound diaghragm D, Higs. 4, &, 8 emd, '2
is seecured ai ifs periphery on an {}penmq O,
Fig. i, In the housing, this being louvred ov
grilled or similarly protecied. For sound bal-
ancing, as is desirable for best operation of such
s deviee, & balancing opening A, Fig, i, is ar-
ranged glongside the diaphragm in the housing
wail. Particularly natursl fones are thus ob-
tained. : _

The motive power may be a spring motor, and
for particular convenience the winding crank
4 thereof may be of folding form, as for instance
hinged at 8 g0 as to fold with ifs handle H in
an oui-of-the-way positlon in an opening 7 In
the housing. And, on being unfoided back into
the position H', Fig, 1, the motor may be wound
by eranking as in the usual manner, Thereunon,
the crank may be re-folded back inio its out-ol-
the-way position. The drive motor M and the
record tnrniable T are separate, and the molor
may be mounted in the housing 2, while the
turntable T is mounied in the lid 3. When the
1id is closed, however, the spindle 9 of fhe turn~
table is in axial alienment with the spindle {8
of the motor, and by resilient engaging means,
such as arms ff on the motor spindle, such as
to engape the central portion of the sound rec-
ord on the tahle, mobion is imparied. Desirably,
the twrntable T is mounied on ball bearings, and
this may involve, for Instance, an outer race
member {3, Pl 4, secured to the lid 3, and an
inner race member 14 carried by the fnrniable
T, the balls or free rolling clements being mter-
posed,

Carried adjacent the diaphragm is the needle
arm assembly, and this may inchude a needle
chuck i6 with clamp screw 11, Fig, 6, and being
carried by sleeve I8 on an aym 19, Tig, 8, which
iz pivetally mounied by the pivot screws 28, and
which has o rear sector extension 21, 'The sleeve
{8, while not displaceable sxially of the arm {9, is
mounted thereon io be freely capable of a slight
oseillatory vocking or turning molion on such
s, as cccasioned by the movement of theneedle
in the sound groove of the record; and extend-
ing laterally from anchorage on the sleeve, as
for instance being soldered theretc ab the end
surface where the gleeve is oub away on atcount
of the member 21 and mounting serews 26, and
extending Iaterally as & lever cénnecting to the

~diaphragm stud as shown af Figs. 2, 8, 6 and 62

is a lever 22, Pig, 6. which connects operatively
to the diaphragm, as by & fwo-piece besving
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clamp 23, held by a screw 24, and connecling
with a ball-hiead 25 ot a short stud extending
rearwardly from the diaphrazm. The move-
ments of the needle in the sound frack are thus
communicated to the diaphragm. The needip
arn: or sound tracking armm assembly 18, 9, 21,
is earried by an oscillatable or rofative mounting
co-centered with the diaphragm and iurning on
a support which is in the form of a furret stand-
ard 27, Flgs, 8, 6 and ¥, which in general iz s
holiow fruncate eone shape over the truncated
caonical-type diaphragm and having its annulsr
hase fastened about the periphery of the dis-
phragm to the casing 2. The diaphrazm D with
shape partially like that of the turret standard
thus iy profecied therewithin and is clamped by
i§ peripherally fo the easing. The furret stand-
ard has several cuf-outs or openings in ifs side

wall (the disphragm showing through these

spaced openings or windows on Fig. 5). Ro-
tatively mounted near the {op of the turred stand-
ard is 5 ring 28 riding preferably on inferposed
bearing balls, and thus being eo-centered with
the diaphragm, and the needle mym Iz pivoted
to jugs 28 on such ring by the pivel screws 29.
A needle pressure conirel spring 25 of narrow
finger shape (Figs. 2, 3 and §) exbending across
from iis point of anchorage on the rear sechor
2l Dhears by ifs free end against the annular
member 28, and by the lever-lke arvangement
of the infegrally-acting assembly 18, {8, 21 and
268 on the fuleram line of screws 29 ufges the
needle againgt a record on the turntable. With
this arrangement, the needle armtn assembiv 18,
14, 2¢ is capable of rocking on its pived serews
28, as indleated in the fyll Hne and dotted line
positions in Fig. §, and also is capable of arcuate
cseiilatory movement abouf the furret member
21, as indicated in the full Iine and dotted ilne
positions In Fig, 6, and at the same iime the
needle-carrying sleeve 18 is capable of receiving
a slight rocking or oscillating movement on its
carrying arm 19, ¥ig, 8, as determined &y the
sound groove, such as fo operade the diaphragm
through the arm 22 and diaphragm stod 25,
‘With particular convenience, the needle arm
may be set and unset for playing position rela-
tive to the sound record, by means in common
operated by the motor., Suitsble means {or this
may involve g Hok L, Figs. 2, 8, 6. T and 9, which
exbtends from a conmection on the needle arm
assembly fo an actuator means in the molor.
Referring to Figs. b and 7 particularly, it is seen
that an annglar member 81 is mounted rotatably
on the furret support member 27, as by inter-
posed bslis, and this earries a cam 35, Pigs. 5
and 7, on which a tug 36 prolecting from the
sector extension 2f of the needie arm coacis.
The Hnk i is connected at one end 33 o a post
34 on the annular member 3, such that the
post 34 may be turned to the positions indicated
by full lines and dotted lines in ¥ig. 7. 'To thus
move the needle arm assembly on its turret, the
Hnk I is connected at ifs other end o o swing
plate 37, Fig. 9, In the molor, this plsté being
mounted on » shaft in the motor which carries
a gear 38. On the swing plate 37 i3 2 paw! 39
which is pivoted at 40, and whish i3 wged into
engagement in the gear 3% by a strong spring
44, A spring 42, secured at one end to the motor
case, normally urges the swing plate 37 in »
clockwise divection, Fig, §, engaging in the luy
43 of the pawl, and the respective strengths are
such that when the swing plate 37 is at 2 posi-
tion such as shown in full Ines in Pig. 9, the
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pawl 30 is in engagement with the gear 38, bul
when the gear has carried the pawl and plate
37 around fo the other position permiited, the
spring is caused 10 release the pawl al such point
but thereupon throws the swing plate 37 back
infe position a5 indieated in full lines. The
bumper 45 acis as & stop fo eaieh the jug 48
of the swing plate 37 when in pawl-engazing
position. The spring 42 in itz swinging the
plate 3T in counter-clockwise dirvection, Fig. §,
as above-noted, pulls the Ink L and the post 24
to which the link's other end s connected anid
thereby swings the annular member 3 through
an gre counter-clockwise from the dotied position
of post 38 iIn Flg. 7 to the full line posidion
The ring 28 which carries the needle arm as-
sembly, being supported on the annular member
31 as seen, goes with it i this arcuate movement
and the needle arme iz correspondingly swunz
aroungd from the dofted line position in Tig. €
to the full line position and thereby is at sfarfing
position to play & record. As the ring 28 is not
fast to the annular member 31 # can permis the
general movement of the needle arm when i
follows the record in playing. The spring 42
having in this manner moved the swing plate
31 and ink L snd accomplished the positioning
of the needle, is re~siressed or re-set by the paw?
28 and gear 38 above-noied, when the motor is
next started,

A thrust member %9 hears agalnst the brake
lever 55 and has an attached “siop” butlon B,
Figs., 1, 2 and 10, riding in a guide-hole in the
housing., Connected nezr the other end of the
thrust member 50 is a bell erank lever BT, which
by heing piveted $o the wall of the housing af
58, gives the thrust member suitable suppori
allowing it to have reciprecating movement and
alse provides a lifting finger 5% under the gector
extension 2# of the needls arm assembly when
the thrust member is pushed by the “stop” but-
ton 8. Thus, the needle is fipped away from
contact with the record as the motor is stopped,
Adjacent the end of the thrust member 51 is a
spring 51 secured to the housing snd having a
catch dog or pawl 88 which coazcis with a stop
iug §i on the oscillatable annular member 34,
Figs, 3 and 7. Its action is to hold the annular
member %, and through the link I. the spring
42 when the Iatter has been re-sef by ihe gear
38, Ii iz released when fthe thrust member 58
as operated by fthe "stop” button § pushes the
spring dog 80 away from the Iug 6{. On such
release, the annular member 31 is swung back
by the spring 42 above-noted info position against
& suitabie bumper §2 carried by bracket 63.

The push buiton P also has & control action
on thrust member 50, which is normally urged
in a direction toward the left as viewed in Fig. 3.
by spring B, The push bution P, reciprecating
in g guide hole in the housing, has an internal
head 52 which is cylindrical and fifs in a lock-
ing-hole B3 in the thrust member as normally
held by & spring 48, Figs. 3 and 19, while a smalier
dlameter neck 54 between the head 92 and the
push bhition, is of a dimension to allow sliding
hack and forfh of the slof 3% exfending hack
from the hole 53, With this construction, the
spring 31 bears against the end of the thrust
member 3 and fends to force it info release
position, except when it is Jocked by the eylin-
drical head 82 in the hole 13 and thereby in
hold the brake arm 5§ which extends into the
motor and carries a brake against a convenient
rofating element in the molor, as need not be
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described in full defall, and whereby the molor
is held gtationary. Bul il the “play” bufion P
15 pushed, the cylindrical head %2 iz pushed ous
of the locking hole 83 so thet the small diameter
neck 84 rides in the glot B8, and the spring 5!
pushes the thrust member 58 back and relesses
the brake lever 5§ so thai the mofor can sbart,

The general operation will be clesy from the
foregeing. The motor heing wound un by un-
folding and using the winding erank 4, which
i5 then re-folded in out-of-the-way position, and
the record being placed on the turntable T and
the Hd being closed, the “play” hution P is pushed.

T stop the motor, the button 8 iz pushed in,
and this shoves the thrust member 5% to push
the brake lever B8 into braking position and the
aetent spring 84 {o release its calch ur dog B9,
45 shown in dofled lines in ¥Fiz. 7, whereupon
D1e gpring 42 in the motbor throws the pawl plate
37 around info position where segainst the sud-
geon of the gear 83, it and the spring & allow
the pawl 23 o caleh the gesr 38, all ready for
the next starting (the dotted line ang fufl Hne
positions of these parfs being shown crowded
somewhat closer together arcuately than in aetual
full seade, on account of space limitations).

Fine adjustment for the starting point on rec-
ords is provided by an adjustment screw 54, Migs.
3, 6 and 7, which is fitbed in 5 bracket §5 such
that ils end may abui the projection 63 of the
needle arm sector 21. The general speed of the
motor aud the turning rate of the record may be
adjusted by the ususl speed moverning lever §7
on the mofor.

&mall accessories, such ag needle boxes, eie.,
may be convenienily carried in the compartment
space formed by o partition §8, Ples. 2 and 2.

It wili be particularly noticed that whereas
mechanieal sound reproducing mechanism here-
tofore has involved s traveling diaphragm with
movement over the sound record, in the present
congtruction the disphragm is mounted station-
arily in the wall of the housing, and ss an im-
portant result it is found that a superior baffie
effest Is had and oulstanding fullness and rieh-
ness of tone, And the needle arm swings lab-
crally across the span of the record and also
vertically fo and from the record, while the re-
producing movemenis of the neadle in the sound
track are fransmitbed through an oseillatable
needle support and thence an angular lever and
z ball and socket joint fo the conter of the diz-
phragin.

The needle pressure being uniform and inde-
pendent of gravity, the device operates in any
pogition, and even abrupt wovemenis of the ease
will not ceeasion jumping of the needle from the
sound frack, And with the sutomatic position-
ing of the needle fo and from the record, as
controlled by the “start” snd “stop” huttons and
the mechanism set in action thereby, the care
which has been necessary with manually set
nexile arims herelofore is wholly eliminated.

Ofher meodes of applying the principle of the
mvention may be employved, change heing made
as regards the detail deseribed, provided the fea-
tures stated in any of the following claims, or
the equivalent of such, be employed,

I therefore particularly point oud and distinetly
claim as my inveution:

1. In sound reproducing aspoparvabus having a
molor for driving a sound record, a diaphragm
and eonnected needle arm lover with a reay sector
extension, and a cam ring member, meens for
positioning the needle relative to & sound record,
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including o pawi in the motor, a connection bew
tween the needle carrier lever system and éaid
pawl, o gear in seid motor with which said pawl
iz engageable, an osclllatable plate to which said
pawl is pivoled, 2 spring to swing said plate back
affer {raveling s Ymifed arc with the gear, a
spring urging said pawl into engagement, a spring
brake arm to hold the motor stopped, a thrust
Imember with s “stop” push bulton ab one end
to move said brake arm io stop the mebor, &
bell erank lever connected to said member neay
its other end io raise under the rear sector ex-
tension of the needie arm lever and move the
needle arm fo Hs furthest position frem the
sound record on stopping the molor, a peripheral
g on said cam ring member, a spring dog to
cateh sald lug and arranged fo be released by
the end of seid thrust member, a hele and a
connected narrower siob in said thrush member.
and a “start” push bubion with a cylindricsl
inner end fo it said hole for normally holding
the thrust member and s stoailer neck to ride
in said siot and sllow release of the thrust mem-
her on pressure of satd push bution.

2. In sound reproducing apparatus having a
diaphragm and connecied needle arm lever with
& Tear sector extension, a4 cam ring member ad-
Jacent said extension, and a motor for turning
& sound record, means for positioning the needle
arm reiative fo a sound record, including o pawl
in the motor, o connection between the cam ring
and sald pawl, & gear in said motor with which

- said pawl 13 engagesble, an oscillatable plate to

which said pawl iz piveied, a spring to swing said
plate hack afler traveling a limifed are with the
gear, a spring urging ssid pawl into engagement, a
spring brake arm %o hold the motor stopped, &
thrust member with a “stop” push budton at one
end to move sald brake arm o stop the motor,
& beil erank lever connected to ¢aid member near
its other end to raise under the rear sector exten-
sion of the needle arm lever and move the needle
arm o its furthest position from the sound record
ont stopping the motor, a peripheral lug on said
cam ring member, a spring dog io cateh ssid
lng and arranged to be relessed by the end of
sald thrust member, and another push butbon
Tor operating said thrush member fo start the
motor.

3. In sound reproducing appara,ms having a
diaphragm and needle arm conneciion, and a
molor, means in common for Hurning a record
and setting the needle arm into and out of play-
ing position, including said motor, a pawl driven
by the motor, a gear with which said paw! is
engageabie, an oscillaiable plate co-centered with
the center of the diaphragm to which plate said
pawl is pivoted, & spring to swing said plate back
after traveling 8 limited arc with the gesr, =
spring urging said pawl into engagement, a spring
hrake arm fo hold the motor qtopped gnd s
thrust member fo move said brake arm to stop
the motor and having connections to control the
needie arm posifion,

4. In sound reproducing apparabus Izewmg
means for furning a sound record, a gound dia-
phragm, and needle-carrying means and means
for turning » sound record, a rotatahly mounted
turret ring, and meang to posifion the needle-
carrying means relative to a sound record, in-
cluding a needle pressure wntmlimg spring ex-
tending from the needle- -CarTying means to best
on said turret ring, a cam ring rofatably mounted
on said turret ring having a cam which in one
position opposes said needle pressure conifroiling
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spring and moves the ngedlg-carrying means
from the sound record, and a link connected at
one end o sald eam ring and ab its other end
having a eatch and release conneclion with the
mesns for turning the sound record.

5. In sound yeproducing apparatus having
means for turning & sound record, a sound dia-
phragm, and means for tuming a sound record,
a needle-carrying lever having s rear seefor ex-
tension, & support standard, a turret ving ro-
tatably mounied thereon, pivot means mount-
ing sald lever on said standard, s needle pres-
sure controlling spring extending from sald rear
sector extension to bear on said turret ring, an-

other Ting member rolatably mounted on the

base of said turret standard, and & link connected
ab one end to said latier member and at its othey
end having a catch and release connection with
the mesns for furning the sound record.

6. In sound repreducing spparatus having ¢

means for furning a sound record, and needle-
earrving means including a lever with a rear ex~
tensien, » turret support standard, o ball race
ring moutited on said standard and to which
said needls lever is pivoted, another ball race
member mounted near the base of sald turret
standard and subporting sald ball race ving s
eam carried by said member, a jug on said needie
lever extension in the path of said cam to move

the needle arm, angd an gperating conneetion be-

tween said other bail race member and the
means for turning the sound record.

7. 1n sound reproducing apparatus having
mesns for turning a sound record, a sound dis~

phragm, snd a needle lever having & rear ex- I

tension, a turret support, a tarret ring mounted
on said standard and to which sald needle lever
is pivoted, another annular member mounted
near the base of said furret standard, s cam

carried by said member, a lug on said needle J

tever extension fo co-act with said eam o move
the needle lever, and g connection to oscillate
said other annuiay member from fhe means for
turping the sound record,

8. In sound rveproducing sapparatus having .

means for turning a sound record, a support
turret standard, an annular member mounied on
said turret standard for limiled arcuate move-
ment, a periphersl lug projecting from ssid an-
nuler member, a stationary bumper to stop said
lug at one end of iis arcuale mavement, o spring
deg to eaich sald lug ai ihe other end of its
arcuafe movement, an cperating connection be-
* tween sald annulay member and the means for
- turaing the sound record, and means for releas-
ing sald dog.

9. In sound reproducing apparatbus having
means for turning 2 sound record; a sound dia-
phragm; and means for communication hebtween
the diaphragm and a sound record, s needle lever
naving a rear extension means for pivolally
monnting said lever; a supporh turreb standard
at the rear of said diaphragm, an annijar mem-
her co-cenbered with the center of the diaphragm
meunted on said furret standard for Hmited areu~
ate movement, & cam on said annular member
movable therewlth against the extension of said
nesdle lever, and means for operating said cam.

10. In sound reproducing apparatus having a

sound disphragm and a record-iracking needlis ¢

arm, driving means for a sound record and for
setting the needle arm into and out of playing
position, including g moler, a ratchet pawl, an
oscillatable plate in relation fo the molor and
to which said pawl is pivoted, a gear in said
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molor with which said pawl is engageable, a
spring fo urge sald pawl inlo engagement, con-
{rot means movable in a path co-centered with
the center of the diaphragm for the swinging
of said plafe back affer travelling a limited arc
with the gear, and 2 link connecting bebween the
control means and sald pawl,

11. Tn a sound-reproducing device having &
record-driving motor and a disphragm and a
digphragme-operating lever projecting laterally
from 2z needle-sarrying sleeve osciilatory on &
pivoted needie arm $o cooperste with a sound
reeord, n» rotary member with limied arcuabe
movement supporting said needle arm, & spring
for turning said rotary support snd needle arm
to stariine position, ratchet-means in the motor
for resetling said spring, o detent spring fo hold
said rotary member at one end of s arcuzte
movement against the tension of said suppor
turning spring, & manually-sctuated thrust
member for stopping the motor and unseating
said debent spring, and manually-actualed means
for releasably holding satd thrust member against
the siress of sald defent spring.

12, In a sound-reproducing device having 2
roeord-driving motor and g diaphragm and a
diaphragm-operaling lever projeciing laterally
from a needle-carrying sleeve oscillatory on g
nivoted needle arm to couperafe with a sound
record, & rofary member with Emited arcu-
ate movement supporfing ssid needie arm. &
spring for turning said rolary support and
needle arm to starting position, means in the
mobar to re-set sald spring, a detent spring to
1wid said rotary member at one end of s arcu~
ate movement against the tension of said sup-
port-turning spring, a thrust member for stop-
wing the motor and unseating sald debent spring,
and means for releasably holding said thrust
member,

13, Inn a sound-reproducing device having a
record-driving motor and a stationary diaphragm
ang & rofary support at the rear thereof for
arcuate movergent, & neadle arm with Divokal
mounting carried on said support, spring means
for turning said support and needle arm to stark-
ing position, means in the motor for re-setting
said spring, s spring detent for holding said
rotary support at one end of its arcuate move-
ment, a thrust member for unseating said spring
detent as the motor is stopped, and a projection
on sald thrust member for tinping the neeadie
arm on its pivotal mounting,

14, In a sound-reproducing device having a
record-driving motor and 2 stationary diaphrazm
and a rotary support al the rear thereof for arcu-
ate movement, a needie arm with pivotal mount-
ing carried on said suppord, s spring for turning
said support and needle arm to starting posltion,
and means in conjunction with fhe motor fo
re-set said spring.

16, In a sound-reproducing device having o
record-driving motor and a siationary dia-
phragm, a rotary support ab the rear of the
diaphragm, 2 neadie arm in association with the
support pivoted to move toward and away from
a sound record, a spring for turning said sup-
port and needle srm fo starting pesition, means
for tipping the needle arm from the record in
such turning, and meang in conjunciion with
ihe motor o re-seb said spring.

18, In a soundereproducing deviee having a
record-driving motor and diaphragm, an sicu-
ately movable support co~centered with the dia-
vhragm cender, 2 needle arm carried on said sup-
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pork, spring mesns for turhing said support and
needie arm to stariing position ag the molor is
stopped, means in the motor for re-sebbing said
spring means as the motor is started, and a

manually releasable means for confrolling said 5

spritig means,

11, In & sound-reproducing deviee having
record-driving motor and diaphragm, an sron-
ately movable support co-centered with the dis-~
phragm center, a needie arm carried on ssid
support, spring means {or turning said support
and needle arm fo starting position, snd means
in conjunction with the molor o re-sed said
spring.
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