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As is known, in a machine for registering a
sound track on a disk-shaped record, the chisel
or like tool carried by the engraver cuts into the
record a furrow of triangular cross section whose
apex angle is approximately equal to 90°. Such
furrow should have a practically constant depth
and width even when the record revolves in an
imperfect plane. Therefore suspension means
should be provided for the engraver so as to enable
1t closely to follow the motions of the record while
keeping the tool applied with a given pressure
upen the record for the purpose of cutting a fur-
row having the required depth. However, the
cutting of the furrow produces a reactlve stress
which tends either to lift the tool off or to engage
it more deeply depending upon the position of the
engraver pivot with respect to the cutting position
of the tool. Such reactive stress is the greater as
the section of the cut chippings, i. e. the furrow
depth is itself larger. Moreover, as the record
surface is warped, it is necessary in order to ob-
tain a furrow of uniform depth to arrange for the
engraver to truly follow the up and down motions
of the record. Bince the tool must stand up al-
most at right angles to the record so as to cause
the furrow to be correctly cut and since it can be
assumed that the record never revolves in a per-
fect plane, pendulary movements are unavoldahbly
generated and gnawing of the engraver ensues.
Instead of representing a helix, the furrow edge
then represents a sintisoid.

An object of the present invention is to provide
a8 new or improved suspension device for the en-
graver in a machine for registering a sound track
on a record, sald device being adapted to obviate
the aforesaid disadvantages owing to the opera-
tive connection of the engraver-carrying arm
with damping or cushioning means, said arm be-
ing arranged for free pivotal motion about an axis
approximately parallel to the record surface and
having a position relative to the cutting point so
selected as to cause the cutting reaction to nullily
the force which urges the tool against the record.

Another object of the invention is to provide a
new or lmproved suspension device as aforesaid
whereln the damping or cushioning means are so
arranged as to cause the damping action onh such
up and down motions of the engraver-carrying
arm &as are produced by the record warping to vary
in response to the height of the cutting point with
respect to the height of the pivotal axis of the
engraver-carrying arm, thereby preventing pen-
dulary motions from being initiated.

A further object of the Invention is to provide
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said wherein the engraver is left suflciently free
to follow the record throughout the up and down
motjons due to the unevennesses of lts surface and
at the same time applies a sufficient damping
stress to the engraver unit twice per revolution
to brake down to total elimination pendulary os-
cillations as may be produced by reactive stresses
due to the cutting action.

And a still further object of the invention is to
provide a new or improved suspension device as
aforesaid having a perfect eficiency due regard
being paid to the fact that the engraver vibra-
tions ase similar to the Larsen or self excltation
phenomenon and therefore require a fairly long
time to reach a substantial amplitude, whereby as
said time is much greater than the duration of
half a revolution of the record between two maxi-
mum damping effects, the braking action can al-
ways occur quickly enough.

With these and such other objects in view as
will incidentally appear hereafter, the invention
comprises the novel construction and combination
of parts that will now be described in detail with
reference to the accompanying diagrammatic
drawing illustrating a convenient embodiment of
the same and forming a part of the present dis-
closure.

In the drawing:

Figure 1 is a sectional view of the entire device
on the line I-—1I of Fig. 2.

Figure 2 1s a sectional view on the line II—II
of Fig, 1.

Figure 3 is a sectional view on the line IIT-—IIT
of Fig, 1.

Like reference characters designate like parts
throughout the several views.

As lllustrated, | is the engraver, 2 is the chisel
or cutting tool carried thereby, 3 is the surface
of the record to be engraved, 4 is the engraver-
carrying arm pivoted between pointed bearings
6, 6 which are so adjusted as to hold the arm
perfectly free to rock but devoid of play and sway.

The pivotal axis of the engraver-carrying arm
4 is substantially parallel to the record surface
and its position with respect to the cutting point
of the tool 2 is so selected as to cause the reaction
of the cutting stress for the required depth of cut
to nullify the torque due to the foree which urges
the tool against the record. Moreover, said axis
is so arranged relative to the mass of the en-
graver-carrying arm & and engraver itself as to
bring down the inertia of the unit to a low value,
whereby the engraver | can follow the variations
of helght of the cutting point due to record warp-
ing.
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The engraver arm 4 is operatively connected to
a damping device. To that effect, the arm 4 car-
rles at one of 1ts ends one element of a damper
comprising a board or panel T immersed In a mass
of fluld (preferably a lquid) filllng a contalner
8. Between the walls of the container 8 and the
board T 1is left a throttled clearance which enables
this board to follow the vertical motlons of the
engraver carrier 4 responsive t0 unevehnnesses due
to warping of the record 3. The size of sald clear-
ance Is calculated to match the deslred degree
of damping and the viscosity of the fluid in the
contalner 8.

In order to permit the depth of cut of the tool
2 to be adjusted at will, a spring 11 is fastened to
a lug 13® rigidly secured to the engraver-carrying
arm 4, The tension of the spring 11 can bhe regu-
lated by means of a screwed spindle 12 and a nut
13 fiited thereon. Sald spring tension tends to
properly sustain the engraver.

A cam 14 fast upon & pin 15 forming one limb
of a cranked lever 16 enables the engraver to be
lifted off the work to inoperative position. By
rotating the cranked lever 16 clockwise (as viewed
in fiz. 1) the cam 14 is brought into engagement
with a ledge 17 on the engraver arm 4 and raises
the latter.

In order to automatically control the setting of
the engraver into operation, there is colled around
the pin 15 a sufficlently strong spring 20 to rotate
the cam !4 in a direction capable of 1lifting the
engraver. For holding the engraver tool 2 upon
the record 3 in proper cutting position, i. e. for
maintaining the cam {4 in the illustrated posi-
tlon agalnst the action of spring 20, a mechani-
cal latch (not shown) or electromagnetic means
as shown In flg. 1 may be provided.

When the engraver | is in normal position (as
shown In the drawing) o cope with an average
record height, the damping heoard 7 extends at
right angles to the walls of the container 8. At
least one of the container walls such as the one
designated by 10 is not parallel to the path de-
scribed by the board edge during its motions but
is so disposed with respect to said path as to cause
the clearance between the board 1 and said wall
to be minimum when the engraver | is in normal
position. To that effect the wall 10 extends par-
allel to the plane which is tangent to the c¥linder
of revolution generated by the edge 8 of the board
when the engraver is moved vertically along a
generatrix corresponding to the position assumed
by said board when the engraver is in normal
position. It will be seen that when the engraver
1 1s moved up or down from said position, the
damping effect gradually dwindles down.

It will be understood that as the warped record
describes & complete revolution, the engraver |
traverses its lowermost position once, its upper-
most position also once and its normal position
twice. Consequently the damping eflect varles
perlodically, the duration of a perliod or cycle
corresponding to the duration of half a revolu-
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tion of the record. Moreover, the variations of

the damping effect are such that when the en-

graver occuples its exireme positlons (up or

down) sald effect s minimum while 1t is maxi-
5 mum when the engraver occuples its middle posi-
tlon. In other words, assuming the engraver to
occupy those positlons for which the damping
effect is minimum, the engraver has g maximum
of freedom, which enables the same to exactly fol-
low the record unevennesses due to warping. Con-
versely, when the engraver cccuples its middle
position for which it can bear a larger damping
effect since 1ts motlon is uniform when it traverses
sald position, the damping effect is maximum.

It will be seen from the foregolng that a de-
vice as above described leaves the engraver a
sufficlent degree of freedomn to enable it to follow
up and down the unevennesses of the record and
that twice per revolution it applies to the assem-
bly a sufficiently large damping effect to fully
brake down those pendulary oscillations which
might be caused by the reactions due to the cut-
ting action.

The efficiency of the assembly is fully satisfac-
tory because the engraver vibrations are similar
to a Larsen phenomenon and involve self excite-
ment, 1. e. require a fairly long time within which
to reach a substantial amplitude. As such time
largely exceeds the duration of half a revolution
of the record which separates two maximum
damping effects, the braking action always takes
place quickly enough.

As an alternative construction, the manually
operable cranked lever 16 may be preserved while
the spring 21 is omitted.

BSafety means are provided for preventing the
engraver from remaining in cutting position as
long as all steps necessary for effecting a registra-
tlon have not been taken. Such means com-
prise in one embodiment as shown In flg. 1 a
double electromagnet 22 whose movable armature
21 is rigldly connected to the pin 15, the angular
setting of sald armature relative to the cam (4 be-
ing so provided that when this armature is
‘|‘?tuck”, the cam should be clear from the ledge.

The winding of the electromagnets 22 1g ener-
gized only when all steps requlred for effecting a
registration on a record have been fully taken,
as set forth In a co-pending application.

Therefore the engraver while being normally
raised by the spring 28 is kept down only when
the electromagnets 22 are energized and their
movable armature 21 is held “stuck” agalnst the
action of said spring 20. Therefore the engraver
can be brought into operative position only if
the electric current flows through the electromag-
net windings. As the switching on of saig cur-
rent into the magnets 22 is dependent upon the
setting of the registering machine into service,
no unskilful manipulation is possible.
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