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" This invention relates to phonographs and 1n1

many aspects has especial- reference to- pho-
nographs of the type adapted for both~ the
recordation and reproduction of sound. The'in~

vention has been illustrated, and-has espeeial 5
utility, in connection with phonographs Wherei‘n,

the record is of a form (a wax cylinder; by way

" of example) adapted to be recorded-upom, and
reproduced from, by approprigte respective: styh
in engagement therewith. According-to one as-'.

pect of the invention, & common translating’ de-

(Cl 214——- 0).

10

.means for holdmg boUh the recordmg and the

reproducirig styli in & translating device, while. .
providing the proper respective couphngs of each T
to the-active translating unit, S

-It is another object to provide impr oved means;j
for holdmg a reploducmg stylus m a translat-
ing-device. :

<16 is anothe1 object. to prowde an electro me-, -
¢hanieal translating device and unit of improved o
eéfficiency ‘for phonographic- reproduction, .and:

: ror joint ‘recordation-and reéproduction.

vice for recordation and reproduction; having a

common translating umnit: for actuating ‘the
recording stylus and for response to the Tepro=

ducing stylus, is- employed; and while such: &’

15

translating device and its translating unit proper,

may be of any form appropriate to an ultimate

acoustic-mechanical translation; there has been- -

particularly . illustrated an -electro-mechanical

translating device and unit, for actuation by and

20

production of sound-representmg electric’ oscrlla-‘ )

tions,

It is-an object of my mventlon to prov1de ina
phonograph, an improved arrangement of the
translatmg device relative to the record..

- It is ‘another obJect to provide an- 1mproyed'

25

" and 51mpl1ﬁed common translatmg d\,vme for :

" both recordation and reproduction.
It is another object ‘to provide an: :mproved

selective control of a common translating devwe'

for both recordation and reproduction.
-It.is another object to prov1de improved and
sxmphﬁed means for eﬁectmg ‘and el1m1natmg a

certain freedom of ‘movement of a ‘common
translating device, as reou1red for 1ts proper re—.

spective -actions,
It is-another object to provide a novel and im-

' proved assembly of ‘a common translating dev1ce‘

with the carriage therefor.

‘It is another: object to- provide an 1mpr0ved'
~and - simplified alrangement for- Jmpartmg the:

requisite biases to the translating .device styli..
It is another obJect to provide an 1mproved ar-

It is another .object {0 provide a- plezo-electnc :
phonographlc translatmv unit, for either repro-.
diiction or recordation; of improved efficieney. . -

It is another object: to. provide espetially effec-
tive damping means.for'a translatmg unit hewm'T
rigidly “supported - portions. : :

It is another object to prov1de a common trans-,; i

lating:device for both' recordation and reproduc-

‘tion wherein excessive Tesponses at ¢ertain fre-

quencies in eaoh of sald actlons are. effectlvely.

: Asuppressed

A general obJect is the prov1smn of an’ im- -
proved phonograph for both toe recordatlon and
reprodvcmon of sound.. : :
* Other and allied objects w1ll more fully- appear
from the followmg descmotxon and the appendedz

~ claims.-
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In the detailed descrlptxon of a preferred em-

bodiment of my:invention, hereinafter set forth, -

reference is had to the accompanymg drawmgs,
of whieh:-
_ Figure 1 is a partlal front elevatmnal V1ew of
phonograph wherem my mventmn has beenv

5 embodled

‘Figure 1a is a- plan v1ew of the cradle (15 here-"

inafter described, together with the portlons of -

the carriage which: support. it;. . :
Figure 2 is a vertical cross- sectﬂonal VIeW taken )
principally along the line 22 of Figure ‘1; but

. taken centrally of the tr anslating ‘device in- the”

rangement of a-translating device for fleedom of ~ ~

movemenl: of its - reproducmg stylus along the
Iecord ‘

L 45

It is another object to provide'an 1mploved and'_".
's1mpllﬁed arrangement for blasmg sueh g re-f :

producing stylus o & mean posxtlon w1th1n 1ts‘

free~movement range:

record cL
- It is another object to prowde espemally 51mple

55

upper portion of that oevme and 1llustrat1ng a:' o
_reproducmg adJustment o co
Figure 3 is a view essentlally sxmlla.r to F1gure )

Z but illustrating a- -régording adjustment;
Figure 4 is g view essentially sifmilar. to F1gure, :

2 but illustrating a neutral’ adgustment e
Figure 5. is -a° front elevational “view ‘of. the,

_translating -device ‘with the ‘vibration dampers,-
, " 50
It is another object to an Improved arrange- |
ment for biasing the reproducing stylus at once:
to a mean posmm in such range and avamst the::

front casmg, -and- clammnar plate heremafter. :
mentmned removed : S
Figure 6is a Vertical cross-sectlonal v1eW taken )

- along the'line 6—6 of Figure 5;'

Frgure 7 is.an enlarged front elevanona,l view of ‘
the rocker system 20, showing - -portionis immedi-:
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ately adJacent thereto nartly in section and part-
ly in elevation;

Figure 8 is an enlarged s1de elevational view of
the same apparatus as stown in Figure 7; and

Figure 2¢ is a top plan view of the upper por-
tiocn of the arm 82 hereinafter mentioned.

Reflerence being had to Figures 1 and 2, there
will be seen a mandrel.{ serving as a support for
a, cylindrical record R, which may be removably
mounted thereon; the mandrel may-be rotated,
for example in the direction of the arrow in
Figure 2, by any suitable means.

In front of

10
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back. extending cylinder 21, from the ends of .
which extend pivoting rods 22. These rods may
rest in central slots 16 extending downwardly
from the top edges of the front and back up-
right porticns of the bracket i85, the slots being
wider than the diameter of the reds 22 but hav-
ing bottoms {8a which are V-shaped (see Figure
7) and chamfered (see Figure 8) to provide a
linear V-bearing for the.pivoting rods 22, The
cylinder 21 may be loosely retained against ac-
cidental upward dislodgment from the bearings

* just mentioned, and against more than minute

. and below the mandrel | Will be seen the respec--.-

tive upper and lower carriage rods 2 and 3, par-
allel with the mandrel axis; ‘along these rods a
carriage 5 is adapted to be slowly driven. simul-
taneously with rotation of the mandrel, for ex=
ample in a rightward direction gs shown in Fig-
Cure 1, as by o feeding arrangement conventional
for cylindrical phonographs and not herein nec-
gssary to show. -

_shaped lefthand and:righthand side frames 6

and I, respectively;.a cylindrical cross- member‘

.8 termmaHJ secured- between the front top ends
of the two side frames and surrounding the up-

per carriage rod 2; and a cylindrical cross-mem-.

ber 9 terminally secured between the rear bottom

ehds of the two side. -frame‘s-:a-nd surrounding
" thelower carriage rod 3. - The upper or vertically
dlsposed portions of the L-shaped side: frames

15

20

“The carriage 5 has been shown -
for example as comprising mutually parallel L-

30

6 and T extend downwardly from the uppsr car- -

riage rod 2, with the respectrve lower side frame

portions 8¢ and Ta extending rﬂarwardly tdeve-g

fromto the lower carriage rod 3. o

Between the side. frame portions ta. and Ta
there is slidably held, for forward and-rear ward
movement, a cradle 18; a plan view of this cradle

with only parts of the carriage side- frame por-:

tions 6¢ and Ta appearsas PFigure le. - The prin-

cipal’ por tlon of the cradle may. convemently be.
formed from flat stock, folded.into a - U-shapedi;

member whose base or-forwardly: d1sposed cross-
portion is indicated as tl; and whose side por-

tions 12 and 13 respectively-lie against the inner

- surfaces of the carriage side frame portions -fa
and Te.  Each'of thege carriage portions may. be

provxded with horizontally . elongated . holes or

slots 18; inwardly through these slots and into
B threaded engagement with the cradle side por-
tions 12-and 13 may be passed shouldered screws
19, the screws and slots forming the support- of
the cradle to the carriage for forward and rear-
ward sliding therein.

The cradle may be completed by a cross-mem-
ber 14 disposed somewhat behind and above the
cross-portion-11 and secured between the cradle
side portions. 12 and 13 (for example, to upward-
ly- and inwardly extending ears 122 and 13a
formed from-{2 and.13), and by a vertlca,lly dis-
posed U-shaped bracket 15 extending rearwardly
from the central portion of the cross-member i4;

if desired, this bracket may be mtegral with thet '

k ‘cross-member, Which. latter will.then form ‘the
front upright of the U-shape.

Pivotally. supported to the carrlage and more
‘particularly to the bracket- 15 of cradle 10, is.a
rocker :system 20; the pivoting is for rotation of

- the: rocLer system ina plane pa,ra,llel to the path
of the carriage. 5,-and more partlcularly ‘involves
stubstantially honzontally ahgned p1vots for To-

tation of the:system.in a substant:ally vertmal'
This. rocker system appears

side-to-side plane.
in- enlarged ‘detail in- Figures 7. and 8; its im-
mediately pivoted portion may be a front-vand-

40;

“longitudinal play in the hearings, by inverted

L-shaped caps 17 screwed to the outer surfaces
of the bracket uprights and spacecly overhang-
ing the rods 22,

The rocker system fur ther mcludes, secure with
respect to the cylinder 21, a side-to-side extend-
ing cylinder 23, intersecting the cylinder 21 with
its axis at right angles to and slightly lower than
that of 21 and slightly forward of -the longitudi-
nal center of 2{; pivoting rods 24; hereinafter
further referred to extending axially from- the
ends of the cylinder 23; ‘crank-like . webs 25 ex-
tendlng downwardly a short distance from the

_ends of the cylinder- 23; and ‘locking rods: 26,

hereinafter further referred- to, extending- -out~
Wardly from the low'—\r extrenntxes of the:webs
25, parallel withi the axis of cylinder. 23, The
entire rocker system is convemenle cast: from a
suitable metal, the pivoting rods 22 and 24 and

‘locking rods: 2§ b°1ng thereafter machined. .

-The translatmg device, descrlbed in detail he1 e~
mbelow is: pwoted to the rocker system—l e., to
the. vaotmg rods. Zﬁ—-fm stylus movement to-
ward, and preferably also bias agamst the record..
The action of the tr anslating device may mclude-
reproductmn from the record; and.in connection
with reproducmv action there.is well understood
as desirable a material- freedom of movement of '
the reproduemcr stylus-in the direction of carriage
travel (one function of which freedom is - the
proper-“tracking” of the record grooves, hehcal]y

_formed for example in the surface of a recorded-

record). Such freedom of movement is. p10v1ded
by .the pivoting . of the rocker system (at22);

and it ‘may be particularly. pointed out u‘,ha’c ac- =

cording to my invention thxs freedom is px omdedz
not merely. for the reproducmv scylm or for a
11m1ted portion of the translating device mclud-‘

ing the stylus, but for the entire device—all the- :

pivoting being e’Tecbed exuemally to the device.
The action of the translatmg dewce may mcludﬂ
recordation upon the record; and in connectlon
with rccordmg action it is we]l undelsxtood (,hat

" there may be undesirable that f“eedom of stylus

60
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movement. which is so desirable In connnctlon )
with reproductlon That freedom. of moveme'lu
is accordingly eliminated. during recordation; and.
it may be particularly pointed ous that Wltq the
pivoting effected wholly externally to the.trans-.
lating -device,- this’ ehmlnatmn may be enec‘ued m :
a highly simple afd trouble-free manner. } .
- According to the preferred embodlment, of my
vnventmn the. translating device is substantially.
vertically arranged, preferably in front - -of. the.:

_record, rather than -horizontally above the rec-. .

ord. Thls has consxderable advantage in: 1espect.;
of. compactness cf mherently greater safcgu@rd-;
ing of the record from- unlntended -and: damag-'

“ing contacts by various. 1nstrumemahues in the

1,

hands .of the opnrator of the machme since Lhe
carriage rods and carriage are more squarely in-;
terposed between him and the record; of ease of-
counterbalancmg, since the max1mum hauzontal
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~ extent of the translatmg devieg tends to be-eon-~
stderably less; and the like. In conrection with

the provision. of the reproducing- freedom of -

movement alove discussed; the vertical tramslat-
ing device arrangement has fhe especial advan-
tage of causing the simple -dction of gravity on
the entire translating device to bias: the: Tepro-
gucing: stylus to a mean or normsal position: i its
’ free-movement range—as well as permitting that
. force to perform its conventional furietion of pro-
viding stylus biss against the record for boeth
recordation and reproductios. 'The vertical ar-
rangement further facilitates the selective en-
gagement with the record of two styli, beth fix-
edly carried by the translating device, by & simple

horizontal movement of the tramslating device

pivots—sueh movement being the funetion of the
sliding for which the eradle 18 has been: described
above as drrénged. Other advantages:of the ver-
tieal srrangement will be apparent as the de-~
scription of the t
taili. ‘

The translating device 35 thh Which 1 have-

illustrated my invention is of electro-mechanical

nature, for the tramslation of electric oscillations

(representing souhd, for example)‘ into mechan-
_ical vibrations and/or vice versa. Its acbive por-
tien is o tramslating unit 21, which is preferably

i the form of a piezo-electri¢ bending unit of the

so-called “bi-morph” type, such for:example as

in'general disclosed in. U. S. Patent No. 1,802,782

to Sawyer.. . In such a-.unit two or mcre thin

piezo-electric crystals are secured together face-
to-face, with suitable intermediate ‘and oufside
‘metal foil electrodes electrically interconnected,
in an arrangement such that upon the applica-
tion of voltage to the electrodes one or.more of
the crystals will. contract longitudinally and an-

" other one or more will ‘expand longitudinally, to
40

result in a transverse bending of the unit—and,
conversely, upon transverse bendmg of the unit
there will be developed on the several electrodes
potentials which are caused by the electrode-in-
terconnection to aid each other. ‘The unit 31
which I have particularly illustrated is of trape-
zoidal plan shape a.nd comprlses :Eour crystals se~
cured together. .

‘The full assembly: of the translatlng ‘device 38
appears in vertical, principally cross-sectional
view in Figure.2, while Figures:5 and 6 are:re-
spectively front and cross-sectional views of the
device with the vibration dampers, front casing,
and clamping plate, all hereinafter. mentioned,
omitted; Figures 7 and 8 show in enlarged form
the portion of the translating device immediately
associated with the pivot rods 24. The main
frame of the translating device'is indicated ag 32;
this may be a casting of suitable metal. . It may
comprise an uppsr plate portion §3; a lower plate
portion 24 continuing downwardly from .33 but
slightiy thicker (i. e., extending more forwardly),
centrally apertured as at 34a; a heel portion. 3§
extending downwardly from 84 but still thicker;
a forwardly extending rim or flange 38 beginning
at an intermediate point on one side cof the lower
plate portion 34,
side ¢f 24 and of 33
end ‘cf 33, curving in a “nese” 382, and returning
along the other side of 233 :and 24 to terminate
horizontally opposite its point-of beginning; and
and partial inward extenstong 37 ef the rim. 3§
scross. the top part of the front face of 33: The
downwardly directed ends 350 -of the rim 33 are
provided with upwardly extending slots 38 which
fit freely: over the pivet-rods 24 above described;

running upwardly: along that
,-e¥tending above the upper -

10

-3
these. slots termma.te in bearmgs 3& of rela.twely' :
hard nietal inset inta the: rim:38;. ine which bear= .

ings the top surface of theglat Iy’ Voshaped (see .
Figure 8 and chamiered (see:Figure T¥ to pro-
vide a frear V-bearing for the translating’ de-. .
vice: ont the. pivoting rods 24. The franslating de--

viee may be: loasely retatnied: sgainst accidental

upward dislodgement from the:pivet rods 24, and

against more then minute play lengitudinally of
these rods, by L-shaped. caps. &8 screwed to the

- outer surfaces of the terminal .rim. povtmns and

15

20°
va,psla,ting device procee‘ds‘: in de=
0 may be slightly. thickened in - a

25

30

35

50

60

70

" pressiomn: thereof upen;-dssembly- of - the devi

spacedly Hooking below the rods 2§, 2
-Aggingt the front surface éf the nm i3 sﬁma &f

“its inward extensions 3% there is held & ¢lamping

plate &, as by serews 42 passing. threugh: clegy
ance holes in the upper plate portion 83 .axd the
ektensions. 8T into threaded engagement with £he
clamping plate. - This plate may extend fromt the
nose 8a of the #in 38 to a little below the tep
of the lower plate portion 34; aleng;theb@tﬁgm
part of its inner or rearward éurface f plate

tion to form a jow &&b. ]’:Yeth.er’I th"
‘the top part 38b .of the front surfses of t
orplate pertion 3%, scting as a c@ope*atmg
jaw, there is’ cemented the base or wide-end por-
tion of the bending unit 34y thin electrical i
lating pieces; such- as-of “fish—-ﬁeép’er-,.” are
posed betweell the jaws. and the unib tg
the Iatter. The unit 3% extends wpwardly bes -
tween the clamping plate §4" and the upper plate E
portien 33-to- have its upper, or- nay vcwf—m ‘ex-
tremity slightly above thetop ¢f §3. - :
This unit end is of course interided to wb*‘ate i

‘relative to the rest of the translating’ dev}ee i
“desizable, however, that its vibration -Be somie-

what daripsd, inorder-to suppress an eXagiera-

" tion - of reSponSe in-the frequeney region’ of reg-

onaree of the effective compliance of the unit &
with: the effective mass of tha unit- and of cvmm
ponenits carried thereby.  This damyping ma
readily provided; the unit -made bette
against breakage, and the uni further hnrmem-
cally sealed, by plac;ng i front of avd behmd Lh°
unit, between the rim -extensions
p*eCQS 43; these, with the'unit b "; ¥ ! e
clamped between the clamping plgte & wnd the
‘upper plate: portion 3.
these: damping Dieces may” be tzapev
be tween tﬂe ex tansmns .;T whs

mensmned La rebult 1n & dns;g ed dﬂgfee of eo

Effective pieces 43 may be made of the 1%1719‘%
damping material currently availakle under the L
trade name of “Neoprene’”; for still ‘meore- ‘effgge
tive damping ‘action, when desired, they may be'. -
provided with trahsverse heles and: theése -holes
filled with inserts 44 of highly viscous and littie -
resilient material, such as that currently avall-
able under the trade naine of “Viscoloid.” '

To the upper end of the unit 3i- is secured a
stylus:holder 58 in which may-be held both a.

“recording stylus 8t and a repreducing stylus &, -
adapted to-be selectively engaged with the record L
in, a: manner herema;ter detaﬂedly‘ ‘degeribed.

The réquirements.for the coux
styll to the unit 31 are quite”

gs-of these two

coupled to the unit; whereas the reproducing
stylus 52 should be coupled te the wnit through &

ecompliance .which is:large relative - to the com=- - A

pliance of the recorded record, in ordér-that ree- .
ord wear: may be pm‘perly mmamxzed amd wfnch '

¥n ‘areal donifl gurat‘onﬁ .

issimilar; me B e
cording stylus 51 should be subst'mmally rigidly
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also.is desirably provided with some damping in
order that resonance effects. involving that com-

pliance shall not attain‘to undue amplitudes. I
preferably provide in an integral, one-piece stylus

holder 50 the most desirable coupling for each-

stylus. - This I do by forming the holder of com-
pliant material, preferably characterized by some
considerable internal damping; by holding the
recording sstylus 8{ in the holder close to the
region of contact of the holder with the unit 3{;
and by-holding the reproducing stylus 52 in the
holder relatively remote from that region—pref-
erably near the end of ‘a relatively: thin extend-
ing portion of the holder, wherein the compliant

nature of the holder material has an opportumtj b

to manifest itself.

The stylus holder so €escubed has been dis-
closed. in detail and claimed in an application
filed -as a division of this application, and now
constituting Patent No 2,267,693, 1ssu¢=d Decem-
ber 23, 1941. .

The construction of the stylus holder so de-
scribed results in-the reproducing stylus 52 being
displaced appreciably above the recording stylus

§1, the recording stylus preferably extending very .

slightly, and the reproducing stylus still a little
more, rearwardly of the rear face of the translat-
ing-device frame 32. If the parts are arranged,
as shown, so that when the translating device 28

:Is very approximately in a vertical plane the re- .

cording stylus is very approximately at the ele-
vation of the record axis, then with the translat-
ing device 23 extendlrv downwardly from the
styli in a vertical plane, or in the slightly coun-
terclockwise-from vertical plane illustrated: in
Figure 3, the engagement of a stylus with the
record will be- of. the recording stylus 5!, En-
gagement of a stylus being caused by a rearward
bias of the entire upper part of -the translating
device, ‘the conditions -for recordation are es-
tablished by a position of the forwardly-and-
rearwardly slidable cradle 18 which brings the
pivot rods- 24 substantially vertically underneath
the styli, -and the translating device into such a
position  as -illustrated in. Figure 3. To estab-
lish the conditions for reproducticn the eradls
10 may be moved to displace the rods 24 appre-

ciably forward]y, the translating device, being

biased to maintain stylus engagement, will rotate
about the pivot rods 24 rearwardiy in its upper
part, or clockwise as shown in Figures 2 and 3—
and, with a degree of movement{ which yet leaves
the styli principally verticaily disposed-above the
pivot Tods 24 and -the translating device in the

only slightly clockwise-from-~vertical position
shown in Figure 2, the record-engaging stylus will

become the reproducing stylus. . A means for con-
trolling the cradle position, and hence for select-
ing between- recording and. reproducing condi-
tions of the apparatus, is described hereinbelow.

The rearward bias of the upper part of the
translating .device 80 and hence of the styli is
provided by the arrangement of the center of
gravity of the device, this. center being accord-
ingly fixed within the device at a small distance
behind the pivot rods 24-—the distance depending
on the stylus-biasing forces desired. =Verticaily
the center of gravity is fixed at such a mean
- position that its elevation will never depart much
-from the elevation of those pivot rods—in crder
that neither the recording biasing force nor the
somewhat lower reproducing biasing force shall
be “appreciably varied by expectable variations
- in the diameter of the record R. The center of
gravity will of course be highest when recording

=

10

el
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on a large-diameter (e.-g., a new) record, and
lowest when ‘reproducing: from a small-diameter
(e. g.; & many-times. shaved) record; it is at a
mean value, and is then caused to-lie substan-
tially at tho elevation- of the rods-24, when re-
cording on a small-diameter record and when re-
producing from a large-diameter record.. To fix
the center of gravity as so outlined there may be
appropriately included in the translating device-
30—for example, secured to- the rear surface of
the heel 35 and connected if desired through webs
58 with. the rear surface of the lower plate por-
tion 84—a weight 55 of heavy metal such as brass:
The weight §5-and/or the heel 35, as needed, may
be provided with set screws, the screws being ad-
Justable in respectively different . directions. I
have illustrated: two such screws in a front-and-
back vertical plane through the center of the
translating device: a horizontally arranged screw
§1, primarily for fine adjustment of the displace-

- mment of the center.cf gravity rearwardiy from the
-pivot rods 24; and a vertically arranged screw 58,
- primarily for fine adjustment of the Vertwal posi-

1
S

40

aa
i

pels

i
T

G0

G5

- clude g tension spring

70
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tion of the center of gravity. -

- Before the' determination of he requlrements,
for. a 'weight such as §5 the .translating: device
33 must of-course be otherwise complete. . The
illustrated translating device includes, in addi-
tion -to components a'ready -described, a pair of
fine coiled conductors 29 ‘connecting the trans-
lating unit 3| with electrical . work ecircuits for
supp*ymg oscillations to and/or receiving them
from -that unit; a: pin 4§ - plOJectlnP' upwardly
from the nose 26a of the rim 8 u.:, 2 pair of damped
vibration absorbers 8% and 8%’; and a front cas-
ing 63 encicsing the absorbers. - One. of the ab-
sorers has been provided for the suppressicn,.in

- recordation, of a rise in response dnd of spurious

oscillation tendencies both occurring at that low
frequency whereat the effective mass of the trans-
lating device 80 as seen at. the .recording stylus
81 resonates with the dynamic compliance of the
record (i e.; the restoring force developed on the
recording  stylus per unit penetraiion into the
moving record): The othier.of the absorbers has
been provided.for the suppression, in reproduec-
tion, of the rise-in response at that also- low
(though usually distinet from the last-mentioned)
requency whereat the effective mass of the trans-

lating device 32 resonates with the effective com-

phance of the coupling means for the reproduc-
ing stylus 52 (e. g., of the holder extension por-
tion 88c). These absorbers are cantilever-mount-
ed to the lower portion of the clamping plate
41, each:may he of the general form disclosed
in my co-pending app:ication; Serial No. 149,861,
filed June 23, 1937, now Patent No. 2, 177,692, is-
sued OCuOb°I’ 31, 1639, wherein an absorber was
shown particularly for the ﬁl 5t of‘the two above-
mentioned .functions.

The description of the translatmp devxce 30
having been completed, attention may be' di-
rected to-the illustrated means for- sei iectively

- positioning the cradie 1§ and hence selectively

conditioning the translating. device for recorda-
tion and 1eprodhctlon ‘These. means may in-
70 biasing the cradle to

& rearward or recording position; this spring:may
be terminaily secured between an ear 1b-down-
hanging from the rear of the carriage side frame
portion.Ta and an ear’13b downhanging from the
cradle side portion “13 near its rear extremity.
These means: may further include 2 lever TI
for moving the cradle: forwardly against its bias;
this lever- may be a vertical one; journalled about
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the upper ‘cylindrical carriage ¢ross-member 8

and held . certrally thersof by eylindrical bugh- -

ings 12 encircling the eress-member 8 between the:
lever and each of the cartriage side frames 6 and
1.. At-its top extremity the'lever T{ may be pro-

vided with a knob 13; at its lower extremity,
which may be at approximately the elevation of:

_ the bottom cof the carriage, the lever may be
widened in & front-and-back dirvectiofi and pro-
vided with spwardly -extending. front recess 18,
central recess 15, and redr recess 18. A detent
to engage these recesses may be provided by a
cylindrical cross-member 77, supported as g for-
wardly extending:bail from ears Bc and ¢ down-
hanging from the .central portions of the car-
riage side frame portions 6¢ and Ta, and upward-
ly biased as by tension spring T8 between it and
a pin 79'secured in the earriage side frame 7
thereabove. The cradle {§ is provided with a
bracket 80 extending forwardly from its forward
cross-portion [, and carrying a horizontal frans-
verse pin 8 which extends in front of the lever
71 g little above the lower extremity of the lever,
When the knob 73 occupies a forward -position
and the detent 77 engages the front recess 14,
the cradie is permitted to occup&y its rearward
position—the recording position shewn iy Flgure
3." When' the knob 73 is moved somewhat réar-
wardly so that the central recess 15 is engaged

by the detent

71, the lever 1f moves forwardly'

5

forwaldly the upper: portlon of the arm ‘8§2; the

‘pin 48 will be engaged iti the rear apex 83« of the

aperture 83 ahd moved forwardly, centralizing the

translating device 36 from side to slde and llftmg

the styli from the record. ,
It may here be noted that while the reproducmg

. stylds 52 is centered in the franslating device, the

1o
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~tially parallel to the path of the carriage.

recording stylus §i and the boss 500 in which it
is held are-offset slightly it the direction toward
which the earriags is caused to travel; according-
ly if-the apparatus has been used to reproduce to
the end of matter already recorded on:a record,
its readmstment by knob 13 for further recorda-
tion: ¢n the record will ‘be certain to engage the
recording stylus with a fresh record porfio. -
‘When the knob 13 is in its rearward or ré€pro-
ducing position and the cradle 10 accordingly in
its ‘Torward position, the rocker system and with
it the entire transla,tmg device are.frée to rotate
about the rocKer system pivot rods 22, providing
the requisite freedom of movement of ‘the Tepro~
ducing stylus 52 in an arc on the record essen-
--Since -
the center of . gra,vity of the translating device'.
during reproduction is always approximately at
or shghtly below the elevation. of the pivot rods
24, and sinee this elevation is slightly below that

- of the rocker systemt pivot rods 22, the eenter of

30

the pin’ 84 and hence the cradie-{0; to an inter- -

raedi
the knob 78 is moved. still further rearwardly so

hat the rear recess T8 is engaged by the detent
'5? the lever 71 moves further forwardly the pin
8! and hence the cradle {8, to the rep’ro ucing

position illustrated in Flgure 2. o

The intermediate cradle position 111ust1ated in
TFigure 4 is a “neutral” position, wherein it is de-
sirable that both styli be disengaged from the
record. Accordingly there may be provided
‘means, cperated by the lever T{ when the knob 13
and the lever are in their central or neutral posi-
tions, for moving forwardly the pin 49 at the top
of the translating device and thus effecting stylus

disengagement from the record. This means -

ate position: illustrated in Figure 4, When'

4:‘{-:

Re

—position within its arc of free movement.
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gravity during reproduction is always definifely
kelow the rocker system pivoting. Farther, not-
merely because the rocker system is small relative
to the translating device, but in atty event because
the center of gravity of the rocker system is it-
self . (by virtue of its-illustrafed.dnd -described -
configuration) below the lire of rocker system
pivoting, the center of gravify of the translating
device and rocker system, taken together, islike-.
wise definitely below the rocker system pivoting.
Tt is'by virtue of this arratigemernt thaf the simple
action-of gravity on the entire translating devies
lightly biases the reépreducing stylus to a mean
‘For the
precise adjustment of this mean position the cen-
ter of gravity of the translating device may be ad-
justed horizontally parallel to the carriage path;

. and for effecting this adjustment I have shown

may include an arm 82, pivoted to an ear 6b ex-~ .

tending rearwardly from an interme diate point
on the vertical portion of carriage side frame 6;

extending upwardiy from its pivet to.the elevation
of pin 48 and being there folded over-and provided

with a relatively large diamond-shaped aperture

23 surrounding the pin (see Figure 2a) ; extend-
ing forwardly from its pivot and having the por-
tion 84 folded toward the lever Ti;
ing near the lever in an upwardly directed cam 85
disposed in a front-and-back vertical plane. The
forwardly extending portion of the arm 82 is

and terminat-

biased upwardly as by tension spring 871 ter-

minally secured between it and a pin 88 secured
jn the carriage side frame 6 théreabove. A pin
86 is secured in the lower portion of the lever T1
to extend leftwardly therefrom toward the cam
88, The relative positions of the pin 86 and cam

§ are such that when the lever knob 13 is in its
rearward position the front surface of the cam,
and when the knob is in its forward position the
rear surface of the cam, will ke in contact with
the pin; and the arm 82 is so formed that under
either of these conditions the sides of the aper-
ture 83 will in no way interfere with stylus en-
gagement with the record. As the lever Tl is
moved to its central or neutral position, however,
the pin 8§ will ride up to the top of the cam 85,
forcing the cam downwardly and hence moving
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in the heel 35 of the franslating device frame 32
‘a pair of horizontally aligned screws 58, ohe on

each side of the center of the heel.
- When the kneb 13 is in its central or neutral

. position’and the cradle 18 accordingly in its cen-

tral position, the rocker system and translating
device are still left free to rotate about the rods
22; but the gravity-caused engagement of pin £9
in the aperture apex 83« in arm 82 then insures
a. definite centralization of the. translatmg device
from side to side. :
‘When the knob 13 is in its forward or recording
position and the cradle 18 accordingly in ifs rear-
ward. position, the then desirable elimination of
freedom of stylus movement parallel to the car-
riage path may be effected by then automatically
locking the rocker system against rofation about
its pivot rods 22. The means for performing this
locking may comprise the locking rods 28 already
described as a part of the rocker system 20, the
spring 70 already described, and two cam surfaces
99 respectively carried by the carriage side frame
portions €z and Te—against which suriaces the
spring 19, acting through the cradle 18, forces the
locking rods 26. These cam surfaces may com-
prise the respective lower edges of respective lug
portions 9! extending upwardly and forwardly
from the rear of the side frame portions 6¢ and
Ta, respectively. - It will be understood that these
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surfaces 90 are so:positioned relative to the other
components that, in a forward movement of knob
13 and accompanying rearward movement of. the
lower portion of lever 11, the locking rods 24 will
be locked against the cam surfaces 99 and the
‘cradle 10 so established . in its recording position
just before the detent 17 fully engages the front
recess 14; this has been indicated by the minute
spacing of pin 81 in front of lever 11 in Figure 3.

While I have illustrated and described my in-

vention in terms of g preferred embodiment there~

of, it will be understoed that I intend no unneces-
sary limitations by virtue of the details of that
embodiment, as there will be readily suggested to
those skilled -in the-art various meodifications;

many of them wide, which may still lie within the’

true spirit and proper scope of the invention. - In

‘many of the appended claims I undertake toex—

press that scope broadly, subject however to such
proper limitations as the state ef the art-may
impose.

I claim: :

1.In a phonograph mcludmg means for sup-
porting a record and a carriage movable in a path
adjacent the record: the combination of a rocker
system pivoted in the carriage along a substan-
tially horizontal axis transverse to said path: a
translating device pivoted to said rocker system
below said axis and having a portion-adjacent-the
record; and a record-engaging stylus included in
said portion of the device, said device during the

engagement of said stylus with the record having:

a center of gravity at approximately the eleva-
tion of, and displaced toward the record from, the
line-of pivoting of said device.

2. In a phonograph including means for: sup-
porting a record and a carriage movable in.a path
adjacent the record: -the combination of a.rocker
system pivoted in the carriage along a substan-
tially horizontal axis transverse to said path; a
translating device pivoted to said rocker system

2,326,625

below said axis-and having a portion adjacent the

_-record; and a record-engaging stylus included in

o
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said portion, said device during the engagement
of said stylus with the record having a center of

. gravity at approximately the elevation of the line

of ifs pivoting, and said device extending prin-
cipally vertically upwardly from said line to sa1d
stylus,

3. In a phonograph including means for sup-
porting-a record: the combination of a translat-
ing device having mounting pivots supporting it
with the upper portion of the device adjacent the
record; a pair of vertically displaced styli in-
cluded in said upper portion of the device, said
portion being biased toward the record whereby
to bring one of said styli into engagement with
the record, and said styli being principaily ver-
tically disposed above the axis of said pivots when
either is in such engagement; and means con-
nected with said pivots for moving them in a sub-
stantially horizontal direction, whereby to rock
said device about said pivots and thereby control
the stylus engagement with the record selectively
as to the two styli.

4. In a phonograph including means for ef-

" fecting movement of a record: the combination

30

of a translating device having mounting pivots
supporting it with a portion of the device adjacent
the record; a pair of styli included in said por-
tion, said styli being displaced, in the direction of

- the record movement adjacent them, from each
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‘other and from the axis of said pivots, and said

portion being biased toward the record whereby
to bring one of said styli into engagement with
the record; and means connected with said pivots
for moving them transversely to said direction,
whereby to. rock said device about said pivots and
thereby control the stylus engagement with the
record selectively as to the two styli. .

MICHAEL J. DI TORO.



