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1. Claims. 
This invention relates to electric pick-ups for 

playing So-called hill and dale Sound records, that 
is to say to devices for translating into electrical 
variations sounds recorded in the form of varia 
tions in the depth of a sound record. In Such 
pick-ups a stylus or needle is arranged to run in 
the groove on the record and the movements 
thereof, induced by the variations in the depth 
of the groove, are translated into electrical varia 
tions by microphonic, moving coil, piezo-electric 
or other means known per se for translating 
movements into electrical variations. 
As is obvious it is required, in an electric pick 

up for hill and dale records, to arrange for the 
stylus to follow the contour of the bottom of the 
groove in which it runs and, in known electrical 
pick-ups for hill and dale records it is usual to 
arrange the pick-up to “float' on the record by 
the well known gravity action. Thus casual in 
equalities in the record are sought to be taken up 
by movements of the pick-up as a whole where 
as, of course, recorded Sound is required to in 
duce movements of the stylus member of the 
pick-up relative to the main body structure there 
of. Now a pick-up is necessarily a relatively mas 
sive piece of apparatus and it will readily be 
appreciated therefore that this usual type of ar 
rangement has serious defects, the most impor 
tant being that the pick-up as a whole is free to 
“bounce" and its behaviour to the lowest acoustic 
frequencies and to casual deformities in the rec 
ord is a matter of uncertainty; moreover the 
momentary effect of transients may cause Sud 
den displacements of the mean position which 
render it more difficult for the stylus to remain 
in proper contact with the sound wave constitut 
ing the bottom of the groove. It has been pro 
posed to make use of a sliding shoe resting on the 
record and which supports the main body struc 
ture of the pick-up while allowing the armature to 
follow the recorded matter, but this proposal is 
obviously unsatisfactory, it being very difficult, if 
not in practice impossible to ensure that casual 
inequalities and deformities in the record do not 
induce relative movement between stylus men 
ber and the main body structure of the pick-up 
while furthermore the use of a shoe sliding over 
the surface of the record is obviously highly ob jectionable. 
The present invention seeks to provide hill and 

dale pick-ups which shall not present the defects 

55 

of the known pick-ups already referred to and 
which shall be of high fidelity, robust and simple 
in construction and reliable in use, 
The invention consists in a hill and dale pick 

(C. 19-100.41) 
up arrangement comprising in combination a 
Stylus member which is free to move in the verti 
cal direction and also has freedom in the horizon 
tal direction, a main body structure from which 
Said stylus member is carried, said stylus member 
being free to move in the vertical direction rel 
ative to said main body structure. Means for 
applying a substantially constant biasing force 
in the vertical direction between said stylus mem 
ber and said main body structure, translating 
means actuated by movements of said stylus 
member in the vertical direction relative to said 
main body Structure for translating said move 
ments into electrical variations, and means fixed 
ly Supporting said main body structure as re 
SpectS movement in the vertical direction. 
By the expression “vertical direction' as here 

in employed is meant the direction of the move 
ments due to the hill and dale Sound track at 
the bottom of a hill and dale record when the 
stylus is following such a track and by the ex 
pression “stylus member' is meant the light 
member by which the stylus is carried and With 
and by which it is moved. 
The translating means may be of any general 

nature well known perse, e. g. microphonic, elec 
tro-dynamic (moving coil) or piezo-electric. 
The Substantially constant biasing force is, in 

the simplest and preferred case, a spring of Such 
length and construction that the spring force it 
applies is not appreciably varied by the small 
changes in length it undergoes as a result of 
movements of the stylus member relative to the 
main body structure. Such a spring is herein 
termed a “constant force spring'. 
The freedom for the stylus member to move in 

the horizontal direction may be obtained by al 
lowing Such freedom between the stylus member 
and the main body structure (as by providing 
a suitable hinge arrangement with a vertical 
axis in the stylus member construction and fix 
ing the main body member absolutely); or by 
incorporating a suitable hinge arrangement with 
a vertical axis in and between two parts of the 
main body structure; or by mounting the whole 
pick-up on a carrier member hinged about a suit 
able vertical axis so as to prevent vertical move 
ment but allow horizontal movement. 

It is important to note that in pick-ups in ac 
cordance. With this invention the stylus member 
is subjected only to forces from the record, the 
force of the spring or its equivalent and such re 
action forces as are due to the translating means. 
Since the stylus member is quite light and Small 
and the force of the spring can be varied over a 
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2 
wide range this means that the natural frequency 
of the stylus member regarded as an acoustically 
vibratory body, can be chosen at a suitably high 
value where a mininun of distortion is Occa. 
sioned. This provides a great advantage as coin 
pared to the known pick-ups already referred to. 
have myself previously proposed to construct 

a sound box (not a pick-up) for hill and dale 
records, the sound box having a diaphragm driv 
en by cords from a stylus member pivoted on a 
horizontal axis and pressed Way from the dia 
phragm by a rubber tension member. 

cludes the diaphragn, which, of course, is a reS 
onant device whose resonances will have a far 
more important influence both as regards deter 
mining fidelity and as regards whether the stylus 
closely follows the botton of the groove, than 
will the arrangement of the stylus member itself. 
The invention will be better understood from 

the following description read in conjunction 
with the accompanying drawings which show a 
number of embodiments. 

In the drawingS: 
Figure 1 is an elevation showing one embodi 

ment with cover omitted to show the mechanism, 
Figures 

bodiment in plan from above, plan from be 
neath, part sectional elevation and end VieWire 
spectively; - - . . . 

Figure 5 illustrates an alternative detail of 
construction for the stylus member and Figure 
5a is a view taken at right angles to Figure 5 
and looking toward the plane of the sheet With 
respect to Figure 5; -- Figure 6 is a diagrammatic simplified view 
(not to scale) provided to assist in an under-. 
standing of the method of operation and Figure 
6a is a detail sectional view of a pivot included 
in the embodiment shown in Figure 6: . 

Figures 8 and 9 illustrate a 
tion, Figure 9 showing to an enlarged scale the 
vertical pivot arrangement for the stylus member. 

There are constructional similarities betWeen 
the pick-ups of the present invention and those 

No. 2,038,687 and for this of my previous Patent 
reason the reference numerals in the present 
drawings have been selected to correspond, Where. 
possible, with those adopted in the drawings Of. 
my said previous patent. 

Referring to Figure 1, 3 is a reproducer post 
of an Edison type phonograph of the travelling 
mandre type (see my previous Patent N9. 
2,038,687) equipped with a pick-up in accord 
ance with this invention. A projecting men 
ber arrangement 3, 32 is held in the reproduce 
post 34 and a bracket 99 supports a vulcanized 
fibre block Oo which is arranged as ShoWn. SO 
that it can pivot about a vertical axis 36. A 
cobalt steel magnet 4 with polar extensions. 9. 
and O2, a wound pole if, a bobbin 9 and a Wind 
ing to constitute an electromagnetic translating. 
system of well known type and With which CO 
operates a stylus member which carries, or part. 
of which acts as the movable magnetic armature 
of said system. The member 1 is hinged freely 
about a horizontal axis at 03 and is composed of 
a rigid but light bar carrying a stylus 8 and a 
leaflike extension to the rear (the extension is 
hidden in Figure 1) to which is attached a 
spring 04 the tension of which may be varied by 
adjusting, in any convenient and obvious man 
ner, the degree of protrusion of a plunger ner 
beros to which one end of the Spring is at 
tached. A thread 106 fixed to the member 

Here, 
however, the acoustic vibratory unit really in 

2, 3, 4 and 7 represent another em. 

further modifica 

2,113,907 
passes up through a hole in the member 3 and 
terminates in a ball or ring 0. The magnetic 
armature part of the member or the magnetic 
armature member carried thereby (as the Case 
may be) is or may be laterally enlarged near 
i. e. it may extend at right angles to the plane 
of the paper in Figure 1-the wound pole so that 
a desired large change of magnetic fiux is ob 
tained in the translating system for a given Yer 
tical movement of the stylus despite the fact that 
the member , regarded as a lever, has a net 
chanical disadvantage, i. e. the movement at the 
pole is less than that at the record. After lift 
ing the ball 07 the record, which in this em. 
bodiment is a cylinder, is placed on the mandrel 
and set revolving. The ball is then released and 
on contact of the stylus with the record 42 the 
thread becomes slack. Since the member 1 is 
practically (neglecting the Spring O4), the only 
vibrating part and is very small in mass and as in 
addition the spring A04 is a substantially cont 
stant force spring, the stylus is able to follow 
in a vertical direction not only the acoustic Wi 
brations but also the casual deformities, the 
main body structure of the pick-up being fixed 
as regards the vertical direction. Further the 
stylus will be able to follow the recorded -sound 
at low acoustic frequencies and should not be 
disturbed by transientS. 
The pick-up may feed into the usual amplifier 

system (not shown) either directly, or, if de 
sired, through a step up transformer (not shown). 
In Figure 1 the pick-up is shown as applied to a 
cylinder phonograph of the feed screw traversing 
motion type but obviously pick-ups in accord 
ance with this invention may equally Well-be used 
for reproduction from hill and dale discs or cylin 
ders and may be used on talking machines 
whether of the feed screw transverse type or not. 

In the construction of Figures 2, 3, 4 and 7 
there is employed a shell of moulded material, 
78, 79 and 8 which accommodates an electro magnetic translating - mechanim comprising 
magnet 4, central pole with chamfered tip , 
bobbin 9, winding 0, and composite polar ex 
tension formed from the elements 08, O9 and 

. , While the structure of the Stylus member 
7 includes a lever of channel type cut away 
at 2 and provided with a rearward extension 
f3 on which the spring O4 is hooked. A gun 
metal nut 23 clamps the magnet 4 to the polar 
extension fo8, 09 and 10, the nut being formed 
at the top as shown at f6 to provide a top bear 
ing for allowing pivoting action about the verti 
cal axis 36. A strut 23 is screwed to the element 
i09 and either engages directly with the magnet 
A or with intervening damping material 4 Such 
as boiled castor oil of a non-drying nature. This 
serves to consolidate the magnet structure. 82 
is a sheet metal tab to which a wire from the 
bobbin 9 is soldered and which connects With a 
terminal 9, there being, of course, two tabs one 
for each terminal and for each end of the coil 
on the bobbin 9. A wire loop 43 soldered to a 
copper bracket 5 acts as a limiting device in 
well known fashion so that the stylus 8 is proper 
ly centered for engagement With the record. 
The magnetic structure is supported in gate fash 
ion to swing about the vertical axis 36 by the 
bearing pin i? 6 and a lower adjustable bearing 

. The construction affords slight adjustments 
for height. O is a member held by the Screws 
shown said screws passing through enlarged holes 
in said member so that by slacking the Screws, 
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2,118,907 3. 
Small adjustments in the position of member 7 
may be made. 

Figure 5 shows an alternative arrangement for 
the member 7. Here the arrangement comprises 
the member 7, partly milled out as at f8 for the 
Sake of lightness, a strip f it bent to V-form 
soldered to the said member, stylus 8, and an ex 
tension wire 9 to engage with the equivalent of 
the U-shaped wire 43 of Figure 4 and a leaf of 
sheet metal to correspond to the tail piece f 3. 

Figure 6 is not to scale, this figure being pro 
vided to illustrate the operation of the mecha 
nism and to show the nature of the hinging of 
the member 7 to the polar extension piece O. 
The rear of the member 7 is made with a radius 
concentric With the adjacent circular surface of 
the element G and is set closely thereto so that 
the gap between these surfaces does not change 
as the member 7 pivots. In Figure 6 only a single 
line is shown at the gap, though, strictly speaking, 
tWO circular lines should be shown one repre 
Senting each side of the gap. The gap is so 
Small, however, that it would only result in an 
unclear dra Wing Were it sought to be shown. The 
form of pivot is shown in the small detail view 
forming part of Figure 6. Here a bush f2O has 
a gunmetal insert f2 to form a shouldered bear-a 
ing pin which, by preventing direct contact be 
tween the magnetized surfaces, avoids concen 
trated magnetic forces likely to introduce 
objectionable friction effects (sticking). The 
region 22 and the spring 04 may be covered 
With petroleum jelly to damp out oscillations in 
the coils of spring and if desired the whole region 
may be provided with a light cover. Similarly 
to protect the pick-up mechanism from mechan 
ical damage a spider, cover, or grating, may be 
added so that practically nothing more than the 
Stylus protrudes. Adjustment of the spring ten 
Sion can be effected by slacking the set screw 
shown in Figure 6 and moving the bent arm O5, 
to which the spring is attached, either in or out. 
The stylus 8 is represented as in contact with 
a cylinder record 42 shown dotted. In the ab 
Sence of the record the stylus lever rests on the 
bottom of the U-shaped wire 43 and the range of 
action takes into account any variation of diame 
ter of record likely to occur in practice together 
With any reasonable amount of wobble or effect 
due to Warping. For this state of affairs to be 
realized the setting of the armature in relation 
to the central pole must not be too close and the 
Spring must have a considerable degree of com 
pliance, that is to say within the amplitude of 
motion desired the control force on the arma 
ture should not change very greatly otherwise 
the governing of the reproducing machine may 
not be good enough. For celluloid cylinders with 
200 threads per inch a force of about two ounces 
on the stylus is provided which implies the use 
of a spring capable of being stretched to produce 
from eight to ten ounces. I find that a spiral 
Spring made from piano wire is quite suitable. 
With this type of mechanism it is the acceleration 
at every point on the sound line of the record that 
has to be provided for. Hence it is very desir 
able to make the extremity of the stylus lever 
and the diamond point or other stylus itself to 
gether with its mounting very light and rigid. 
In Figures 8 and 9 the vertical axis for allowing 

horizontal freedom for the stylus member is ac 
tually in that member instead of being provided 
by a hinge in the main body structure. Here the 
stylus member structure 7 consists of two parts 

fa, bhinged to one another about a vertical 

axis 24 which replaces the vertical axis 36 of 
the previous figures. 25 is an embracing strap 
with a tag 28 for receiving the spring f(4, the 
strap being fixed at its ends to the member fib 
as by soldering. The hinge comprises a top bear- 5 
ing pin 26 integral with the part if b and a 
bottom bearing pin f2 integral with the squared 
trunnion member 29, the member fa, which is 
V-shaped in plan, having its open ends of the 
V fixed to the squared sides of member 29. 0 
What I claim is:- 
1. An electric pick-up arrangement for hill and 

dale Sound records, comprising in combination a 
main body structure, a stylus member carried 
from said main body structure and which is free 15 
to move in a vertical direction relative to said 
structure, Said stylus member being also free 
to move in a horizontal direction, means applying 
a substantially constant bias force between said 
main body structure and said stylus member to 20 
bias Said member away from said structure, trans 
lating means actuated by vertical movements of 
said member relative to said structure for trans 
lating Said movements into electrical variations, 
and means fixedly Supporting said structure 25 
against movement in a vertical direction. 

2. The invention as claimed in claim 1, 
Characterized in that the Support means for the 
main body structure provide freedom of move 
ment in a horizontal direction for said structure, 30 
Whereby said structure can move horizontally 
to allow the freedom of movement of the stylus 
member in a horizontal direction. 

3. The invention as claimed in claim 1, charac 
terized in that the main body structure includes 35 
two portions hinged to one another on a vertical 
axis, Whereby One of Said portions can move hori 
ZOntally to allow the freedom of movement of 
the Stylus member in a horizontal direction. 

4. The invention as claimed in claim 1, charac- 40 
terized in that the Stylus member comprises two 
portionshinged to one another on a vertical axis. 

5. The invention as claimed in claim 1, charac 
terized in that the means applying the substan 
tially constant bias force is a substantially con- 45 stant force Spring. 

6. The invention as claimed in claim 1, charac 
terized in that the Stylus merinber provides a me 
chanical disadvantage as between movement, in 
a vertical direction, of the stylus and correspond- 50 
ing movement of the moving member of the translating means. 

7. An electric pick-up arrangement for hill and 
dale Sound records comprising in combination a 
main body structure, means for fixedly support- 55 
ing said Structure against both Wertical and hori 
Zontal movement, said structure including two 
portions one of which is fixed to said supporting 
means and the other of Which is hinged to said 
One portion on a vertical axis, translating means 60 
incorporated in said other portion said means 
having a movable armature and being adapted 
to translate movements thereof into electrical 
variations, means including a stylus member for 
producing movements of said armature in re- 65 
sponse to sound waves on a hill and dale record, 
said stylus member being pivoted on a horizontal 
axis and carrying a stylus, and a substantially 
constant force Spring biasing said stylus mem 
ber about its pivot and away from the main body 
Structure. 

8. The invention as claimed in claim 7, chara,c- 
terized in that the armature is between the stylus 
and the pivotal axis of the stylus member. 5 
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3. 

4. 
9. The invention as claimed in claim 7, charac 

terized by the provision of manually operable 
means for moving the stylus member in a verti 
cal direction against the bias of the Spring. 

10. The invention as claimed in claim 7, chair 
acterized in that the pivotal axis of the stylus 
member is between a point where the Spring is 
attached thereto and the stylus. 

11. The invention as claimed in claim 7, chair 
acterized in that said other portion of the main 
body structure is housed within a cover member 
forming part of said one portion of Said structure, 
said other portion being pivoted on a vertical axis 
provided by bearings in said one portion and cor 
responding bearing members in said other por 
tion. 

12. The invention as claimed in claim 1, char 
acterized in that limit means are provided for 

2,118,907 
limiting the movement of the stylus member 
away from the main body structure. 

13. The invention as claimed in claim 7, char 
acterized in that limit means are - provided for 
limiting the movement of the stylus member away 
from the main body structure. 

14. The invention as claimed in claim 1, char 
acterized in that said means for applying the 
substantially constant-bias force are adjustable. 

15. The invention as claimed in claim 7, char 
acterized in that means are provided for adjust 
ing the Spring force. 

16. The invention as claimed in claim 1, char 
acterized in that the translating means are elec 
tromagnetic. 

17. The invention as claimed in claim 7, char 
acterized in that the translating means are elec 
tromagnetic. - - ADRIAN FRANCIS SYKES. 
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