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10 Claims. (C. 19-0041) 
This invention relates to phonograph translat 

ing devices having a torsional drive rod. The 
invention is applicable to either a recorder or 
reproducer and certain features of the invention 
are of general application to a torsion rod drive. 
An important feature however concerns itself 
With the use of a relatively stiff translating means 
perse in connection with a torsion drive rod. 
A torsion drive rod for lateral record grooves 

utilizes a needle or stylus extending generally 
transversely to the rod axis. In such a con 
struction, it is desirable from a theoretical angle 
to endow the drive rod. With only One degree of 
movement; i. e. torsional about its longitudinal 
axis. Longitudinal and lateral rod movement 
are ordinarily to be avoided. 
As is Well known, the width of a laterally cut 

groove is constantly varying. Where the groove 
width decreases, a vertical component of force is 
created tending to raise the needle, assuming 
the needle is above a horizontal record. This is 
known as the "pinch' effect and should be con 
sidered as a substantial factor. In practice 
therefore, it is highly desirable to provide for 
some transverse rod travel in a direction per 
pendicular to the record under normal operating 
conditions. 

It follows that there should be a controlled 
clasticity for needle movements tending to vi 
brate the drive rod perpendicularly to the record. 
Since the rotational elasticity of the drive rod is 
highly important in regard to characteristic con 
trol, it is clear that these two elasticities should 
preferably be independent. This has not here 
tofore been true of prior devices. In general the 
mechanical construction interlinked these two 
elasticities so that independent Control of each 
was impossible. As a rule, the final character 
istics were a compromise between conficting 
tendencies. 

In a torsion drive device, there must be some 
physical means for connecting the drive rod with 
the translator per se; i.e. with the element where 
energy conversion takes place. If a translator 
has a greater stiffness than is desirable to project 
to the needle point, a coupling must be used so 
that the needle may be deflected more easily. 
As is well known, the moment of inertia of a 

rotary part is a function of the Square of the 
radius. By keeping down the radius to a mini 
mum value the moment of inertia is reduced. 
However, mechanical coupling details require rel 
atively larger and smaller parts, particularly if 
manual adjustments are-to-be provided. In such 
case, I dispose the smaller parts in the drive rod 
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part of the system and have the larger parts in 
the translator portion of the system. Thus ad 
vantage of reduced vibration amplitude in the 
translator is taken to keep the inertia of the en 
tire device at a minimum value. Between the 
two, a flexible coupling may be provided which 
functions to change large vibrations of a flexible 
element to smaller vibrations of a stiffer element. 

Referring now to the drawing: 
Figure 1 is a top plan view of a translating 

device, with the top casing member removed; 
Fig. 2 is a section on 2-2 of Fig. 1 but with 

the top Casing member in place; 
Fig. 3 is a front elevation of a translating de 

Vice; 
Fig. 4 is an enlarged view of the torsion rod 

bearing shown in Fig. 3; 
Fig. 5 is an enlarged view of a modified torsion 

rod bearing; 
Fig. 6 is a sectional elevation of a modified 

translator and clamp combined; and 
Fig. 7 is a section on 7-7 of Fig. 6. 
The translating device as a whole includes a 

pair of complementary case members 9 and . 
Both members are generally similar and may be 
of stamped aluminum, sheet iron, die cast or 
may even be of a suitable plastic material. Both 
base members are generally dished to provide a 
comparatively large compartment 2 formed by 
wall portions 3 and f4. Rear edges 5 and 6 
of the case may be inturned and fitted against 
an insulating terminal block T. 
The front portion of the case is shaped to pro 

vide a pair of journals 8 and 9, the metal being 
pushed inwardly to form the journals. The free 
edges 20 and 2 of the two casing shells meet 
along the case sides and front. The two shells 
may be maintained tightly in position by bolts 
passing through apertures 22, 23 and 24. - 
Journal 8 and preferably also journal 9 are 

not circular, as might be expected but have an 
elongated shape with the long dimension being 
perpendicular to the general casing plane. As 
seen in Figs. 3 and 4, the vertical dimension is 
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somewhat longer than the horizontal One. The 
difference need not be great and in practice need 
only amount to about a hundredth of an inch Or so. The drawing 'obviously shows the elonga 
tion exaggerated. 

Disposed within the forepart of the casing is 
a torsion drive rod 26, having a generally circul 
lar section and a male coupling element as a flat 
tail piece 27. Drive rod 26 may have an axial 
threaded channel 28 into which a thumb screw 
29 may be disposed. A generally transverse nee 
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dle receiving slot 30 is provided at an intermediate 
part of the rod and into this may be disposed a 
needle 3. This needle may be either a conven 
tional reproducing needle or a jewel or may be 
a cutting stylus for recording. The needle is 
clamped by Screw 29 and preferably extends for 
Ward of the device, as shown in Fig. 2. A suitable 
aperture 32 in casing member f is provided for 
clearing the needle. A tubular guard 33 is carried 
by casing member and extends around needle 
3 for a distance so that only the tip of the 
needle clears. Thus guard 33 will take up any 
shock above that necessary to push the needle tip 
in. 
Rod 26 has reduced circular bearing portions 

34 and 35 on opposite sides of the needle clamp 
ing region and these reduced portions register 
With journals f8 and 9 respectively. Around 
reduced portions 34 and 35 are flexible sleeves 
36 and 37 of rubber, felt or the like. It will be 
noted that the casing flares outwardly on both 
sides of journal 9. Preferably, reduced portion 
35 has about the same length as bearing journal 
9 while sleeve 37. is longer than reduced por 

tion. 35. Thus the sleeve material Stretches Out 
on both ends of the bearing portion and effec 
tively forms a thrust bearing for axially directed 
forces. The ends of the sleeves are thus firmly 
retained against longitudinal force. A somewhat 
similar thrust bearing action may be obtained 
by sleeve 36 on reduced portion 34. 
Both sleeves 36 and 37 are just thick enough 

so that a resilient bearing is provided. Each 
sleeve is originally uniform in thickness So that 
an increase in resiliency along a Vertical axis, 
as seen in Figs. 3 and 4, results. The elongation 
of one or both bearing journals may be sufficient 
to provide open regions 38 and 39 above and 
below the sleeves. It is understood that Substan 
tially the same result may be obtained by varying 
the sleeve thickness and having round bearing, 
or by having uniform sleeves in round journals 
and flattening the drive rod at the top and bot 
tom as shown in Fig. 5 for example. The thick 
est part of the variable sleeve would be at the 
horizontal axis and this would be most Con 
pressed. 

Since the compression of the sleeves 36 and 3 
controls the torsional flexibility of the drive rod, 
it is clear that this characteristic is independent 
of the vertical elasticity of the drive rod mount 
ing. The angular extent and depth of free bear 
ing regions 38 and 39 will determine the elasticity 
of the rod mounting to vertically transverse 
forces. Hence the elastic properties of the drive 
rod mounting to tOrsional movement and verti 
cal translation may be independently controlled. 

Tail piece 27 may have disposed on opposite 
sides thereof flat rubber or other flexible pads 
40 and 4. If desired one pad may be omitted. 
It is preferred however to have One pad of dif 
ferent Compressibility and resistance than the 
other. Flexible materials like rubber, leather, 
cork or the like have a non-linear characteristic 
of stress and strain, the compressibility and re 
sistance depending upon the initial compression. 
It is clear that by having pads 40 and 4 differ 
ent, it is possible to control the vibratory charac 
teristics of the entire coupling. Thus particular 
ly desirable results have been secured by having 
One pad of a material whose predominant charac 
teristic is elasticity, Such as live rubber, and by 
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having the other pad of viscous material whose is 

2,326,280 
predominant characteristic is resistance, such as 
viscoloid. 
A pair of clamping members 42 and 43 engage 

the padded tail piece and the pressure of engagen 
ment may be controlled by bolt 44 loosely passing 
through one piece, here 42, and threadedly en 
gaging the other piece. In effect, the Collpling 
consists generally of a male member on the drive 
rod and a female member cooperating therewith. 
As shown in Fig. 1, clamping members 42 and 

43 are generally T-shaped with the bottom of the 
T preferably engaging the tail piece 27. Other 
shapes of clamping members are possible. Mem 
bers 2 and 43 may be springy if desired. 
Pads 40 and 4 and clamping members 42 and 

43 with bolt 44 really form a transmission cou 
pling with adjustable characteristics. Suitable 
apertures 45 in the casing give access to bolt 44 
and permit adjustment after assembly. Flexible 
pads 6 and 41 at the center of the T may be pro 
vided to engage the casing wall. Flexible pads 
48 and 49 on opposite sides of the tail piece 27 
may be also provided. 
Clamping members 42 and 43 are adapted to 

clamp any vibratable element of an energy trans 
lator between the head ends 50 and 5. The 
means clamped may be an armature of an elec 
tro-magnetic device, a piezo crystal, a condenser 
assembly or any other suitable means. Thus as 
shown in Figs. 1 and 2, a flat torsionally respon 
Sive crystal 52, suitably wrapped, may be gripped 
between clamping ends 59 and 51. The Crystal 
may be braced at the faces and sides thereof by 
flexible pads 53 and 54. Wires 55 may be brought 
out to Soldering terminals 56 carried by terminal 
block . 
The female clamp parts are more or less tightly 

coupled to the translator ald both vibrate at an 
amplitude Small in comparison to that of the 
drive rod. Thus the effective inertia at the drive 
rod of the relatively massive female part of the 
coupling and the manual adjustment is small. 
In Figs. 6 and 7, a modification is shown where 

a condenser having movable plates is used as a 
translating device. In this form, an insulating 
frame consisting of flat plates 60 and 6 with 
Spacers 62 and 63 is provided. Carried by plates 
60 is a pair of metal electrodes 65 and 66, these 
being long and narrow and preferably sym 
metrical with respect to the longitudinal axis of 
plate 60. Plate 6 also carries similar plates 67 
and 68. Spaced between these Cpposing elec 
trodes is a vibratable electrode plate 70 rigidly 
clamped at 7? and having formed integral there 
With clamps 72 and 73. Suitable insulating 
means such as hard rubber pads 75 may be pro 
Vided at 12. Obviously plates 65 and 68 as one 
pair and 66 and 67 as the other pair cooperate 
With movable plate 70 for translating action. A 
CFOSS Connected pair of three plate condensers is 
thus provided. Thus wire TT Connects plates 65 
and 68 and is brought out to a terminal 8. Sim 
ilarly Wire 19 connects plates 66 and 67 and is 
brought out to a terminal 80. Wire 8 is con 
nected to movable plate 70. Thus push-pull cir 
cuit action is obtained. It is understood that 
Wire 8 and one of the remaining two terminals 
ty be utilized in a conventional two Wire Sys 
e. 
By virtue of the construction disclosed helein 

highly desirable characteristics are obtained. 
Thus the non-circular journals at 8 and 9 pro 
vide increased elasticity to shock in the drive 
mounting perpendicular to the record. This 
WOuld Occur in case the entire device were set 
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down too hard on the needle. Guard 32 of 
course protects the entire device against exces 
sive shock. Also, the resilient mounting permits 
the needle to adjust itself in the record groove. 
By having substantial resiliency, groove wear in 
reproduction may be greatly reduced. 
The drive rod bearings also provide an end 

thrust protection and tend to hold the rod with 
some elasticity against longitudinal movement. 
This end thrust provision does not impair the 
rotational flexibility of the mounting as is the 
case when the rubber Supports are cemented to 
prevent longitudinal movement. The actual elas 
tic structure is simplicity itself-merely some 
rubber tubing. 
The provision of a simple flat tail piece 27 

and the clamp construction also has highly de 
sirable features. Thus the drive rod is made 
simple and light and has low rotational inertia. 
The clamp with its adjusting screw is separated 
from the drive rod by flexible means here shown 
as pads 40 and 4. Thus transmission character 
istics between the drive rod and clamp may be 
controlled by pressure on the pads. The clamp 
and translating device are relatively tightly coun 
pled. Because the clamp and bolt increase the 
rotational inertia of the vibratory System, it is 
desirable to couple it closely to the translator. 
By controlling the clamp tension, the vibratory 
characteristics of the entire device may be con 
trolled. Within Wide limits. 
One highly desirable advantage of the con 

struction is the ready removability of a translat 
ing unit and replacement thereof. Thus any 
translating unit, Crystal, electro-magnet or Con 
denser, may be replaced with another for any 
reason at all with a minimum of trouble. 

It is clear that the assembly of the entire de 
vice may be accomplished with a minimum of 
equipment and skill. It is difficult to put any 
thing together incorrectly and after assembly, 
the adjustment. On the clamp is simple. 
What is claimed is: 
1. In a phonograph translating device, the 

combination of a resiliently mounted torsion rod 
having a male coupling relement at One end 
thereof and an energy translator having a vil 
bratable, element with a female coupling element, 
said rod normally vibrating over a greater am 
plitude range than said vibratable element, and 
resilient means between said coupling members, 
said coupling members being adapted to Coop 
erate to transfer vibratory energy whereby ef 
ficient energy transfer is effected and the effec 
tive inertia of the system is kept low. 

2. The system of claim 1 wherein said female 
'coupling element has manual means for adjust 
ing the degree of coupling between the coupling 
elements. w 

3. In a phonograph translating device, the 
Combination of a resiliently mounted torsion rod 
having a flattened strip at one end thereof and 
an energy translator having a vibratable element 
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including spaced gripping members, said rod , 
normally vibrating over a greater amplitude 
range than said vibratable element, said strip 
being adapted to extend between the spaced grip 
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ping members, and resilient means for control 
ling the degree of coupling between said rod and 
gripping members whereby efficient energy 
transfer is effected and the effective inertia of 
the system is kept low. 

4. The structure of claim 3 wherein a pre 
dominantly elastic means on One side and a pre 
dominantly resistive means on the other side of 
said strip comprise the resilient means. 

5. The system of claim 3 wherein manual 
means are provided on the coupling member for 
controlling the pressure of coupling exerted On 
said tail piece. 

6. In a phonograph translating device, a tor 
sion rod having a flattened tail piece, said rod 
being generally parallel to a record in the nor 
mal position thereof, journals for supporting 
Said rod, resilient sleeves between said rod and 
journals for biasing said rod to a predetermined 
torsional position, said resilient sleeves being 
compressed between said rod and journal faces, 
means for varying the compression of said re 
silient means around said rod to provide sub 
stantially more elasticity in a plane generally 
perpendicular to a record and passing through 
the rod axis to permit the rod to move in re 
Sponse to a lateral force, an energy translator 
having a vibratable element, a pair of members 
embracing said tail piece and carried by said 
vibratable element, resilient means between said 
pair of elements and said tail piece for control 
ling the degree of coupling, said rod normally 
vibrating over a greater amplitude range than 
said vibratable element. 

7. The system of claim 6, wherein means are 
provided for gripping the ends of at least one 
resilient sleeve around the rod at the journals 
for controlling end thrust. 

8. In a phonograph translating device, the 
combination of a resiliently mounted torsion rod 
having a flat tail piece at one end thereof, a 
piezo-electric crystal of the torsional type, a 
pair of coupling members extending between the 
Crystal and tail piece and embracing both on 
opposite sides thereof for transmitting torsional 
vibration, and resilient means between said tail 
piece and coupling members for controlling the 
degree of coupling, said rod normally vibrating 
Over a greater amplitude range than said crystal. 

9. The structure of claim 8 wherein manual 
means are provided for controlling the compres 
sion of said two members embracing the crystal 
and tail piece. 

10. In a phonograph translating device, the 
combination of a resiliently mounted torsion rod 
having a flat tail piece at One end, a condenser 
assembly having one torsionally movable plate 
and stationary plates on opposite sides of said 
movable plate, said movable plate carrying a 
pair of coupling members embracing both sides 
of Said flat tail piece, and resilient means be 
tween said tail piece and coupling members for 
controlling the degree of coupling, said rod nor 
mally vibrating Over a greater amplitude range 
than said movable plate. 

BENJAMIN B. BAUER, 


