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The rod under strain of turn is being known
as the simplest turnspring, But rods, which have
to take upen themselves correspondingly big mo-
ments will operated hardly in consequence of the
mostly restricted length of construction. Quite
a8 number of constructions is known to be des-
tined to rectify this inconvenience such as for
Instance the use of slit tubes instead of rods. It
had been tried, furthermore, to produce the turn-
spring by putting together around a geometrical
or bodily axle single small spring-blades or
spring-rods or such like material, which are either
essentially under strain of push or flexure or of
push and flexure.

With all these turnsprings the angle of distor-
tlon produced by a certain moment will be de-
pendent besides upon the length of time for man-
ufacturing, also upon the distance of the ele-
ments under strain eof turn or rather of fiexure,
upon their radial distance from the turnaxle.
The angle is the smaller, the springs consequent-
ly also the harder, the bigger the distance will
be of the elements under strain from the turnaxle.

In this most simple case nza-elements for
thelr arrangement around the turnaxle will re-
quire an nrg-times distance from it than g-ele-
ments. The hardness of the springs will, there-
fore, with an nza-element be n2-times blgger
than with an ¢-element.

This invention’s claim is now to create a turn-
spring with which independently from the dis-
tance of the spring-elements from the axle
around which they are arranged the hardness of
the spring will essentially grow in a simple rela-
tion to the number of elements. It Is, therefore,
aimed to create for the turnspring approximately
the equal conditions as for the parcel of spring-
blades under strain of flexure, where essentlally
there will also be only & simple combined total
effect of the single spring-blades.

The basis of the invention now consists in a
device of turnsprings with spring-lamellas ar-
ranged around a geometrical or material turn-
axle parallelly or in a pointed angle to it and
with precautionary measures in order to exclude
draw tenslons by means of a free axfal shiftabil-
ity of the lamellas or their set In means. The
invention consists esgentially therein that the
lamellas are rotatorily arranged in thelr bearings
on both of their final points around the geomet-
rical or material axles, which is essentlally radial
to the turnaxie so that each lamella operates
singly as turnspring without experiencing any
praotical push or fexure strain in the tangent of
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the circumference circuit put around the turn-
axle by the lamellas.

In the drawing Figs. 1 and 2 serve to ustrate
the axiom of the invention, Figs. 8 to 14 show
various examples of execution, Figs. 15 and 16
show schematlcally the axiom of a speclal exe-
cution of a turnspring according te the inven-
tion.

Fig. 1 shows two disks 2, 2’ in hearings, which
may be turned and axially shifted with thelr piv-
ots |, ' and are connected with the spring-
lamellas 3, 3°. The latter are again connected
with the disks so that they may be regarded as
bar-like elements set in at both of their ends.
If the disks will be reciprocally turned around an
angle « by the moment forces m, »*, push ten-
sions 8, 3* and flexion tensions b, b will appear
in the rods besides the torsion strains brought
about by the forces ¢, t’. The set-back forces
created by the push- and flexion-tension effect
on the disks 2, 2’ with a set-back moment which,
besides te the turning angle «, is proportional
also to the radius r of the disks. Only the tor-
slon moment ¢, ¢’ of the lamella Is independent
of the radlus and proportional only to the angle .
The set-back moment ¢, ¢’ 1s, therefore, Inde-
pendent of the radial distance of the lamelly op-
posite to the plvots 1, 1* and corresponding only
to the turning of the lamella in itself. If accord-
ing to the invention the lamellas 3, 3’—as shown
In Fig. 2—wlill be set rotatorily into bearings
arcund radial pivots 4, #', netther push- nor flex-
lon-tensions may arlse, there only remains the
setback moment Z, ' of the lamelly by its torsion
In itself, Independently which distance the la-
mellgs may have fromn the geometrieal axle of the
plvot I, 1°.

Fig. 3 shows demonstratively a simple form
of execution of a furnspring according to the In-
vention. The spring-lamellas 3 are movable
around pivots 4, rest In corresponding bearings
with the plvot |I. The moment necessary for a
certaln torsion Is equal to the sum total of the
moments necessary for the torsion of the single
lamellas arcund the same angle, whereby the
medlum and outer lamellas will show the same
strain of torsion, The arrangement is compa-
rable with a leaf-spring, whereby the friction
between the lamellas here create a certain oscil-
lation-slackening effect. Instead of around a
material pivot 4 the lamellas may, as shown in
Fig. 4, be also arranged around an ideal centre
of motion o by making their heads In the form
of a circuylar segment and setting them in bear-
Ings hetween guidances 6.
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If the spring lamellas 3, as shown In Fig. 5, are
set Into bearings about kernels of any form in
which the centires of motion of the single lamel-
las are arranged, on & most favourable space the
possibly largest amount of single spring-lamellas
may be located and so a strong total spring-
efficlency be reached; should the lamellas be not
plane hut made as cylinder segments, whereby
each has g turn pivot 4 and all lamellas are ex-
ternally clad into a cuff 1, besldes the torsion
straln yet flexion strains of a most complicated
manner will arise as in consequence of the swing-
ing around the pivots 4, the bending of the single
lamellas will be flattened in the direction of their
circumference, These strains work closely press-
ing and cramping between the kernel 8 and the
cuff T and result in slackening effects when the
spring swings backwards, According as to the
fact of the circumference, a lamella may occupy
and whether their edees go parallel the axle or in
screw lines, as Flg. 5 shows, there will result a
stiffness In torsion within large llmits. Fig, 8
shows there will result according to Fig. 5, Figs. 7
and 8 an arrangement of two spring lamella de-
vices, which in one case are arranged about a
circular and in the other ¢ase ahout an hexagonal
kernel. The lamelilas arranged elther in douhle
or In several layers ohe upon the other, by a
gultable transplantation of the turn pivots will
enable to glve some of the lamellas a torsion re-
lay so that the effect of the spring will be differ-
ént towards both sides. Fig. 8 shows the lamel-
las arranged around a kernel having the form
of a circular saw-blade. In this case the single
lamella turn-axles are not radial, but only ap-
proximately radial towards the spring-axle. The
effect of the spring working differently towards
both sides cannot only be reached by relaying the
single lamellas or by the layer of the lamellas, but
also by the lamella’s form, 1. e. by the arrange-
ment of their centre of motion. According to
8 spring as shown for instance in Fig. 6 or 9,
the lamellas formed llked a screw or not central
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to the centres of motion, have the additlonal .

strain of flexlon, which will slacken the back-
swing of the spring different towards both direc-
tions. A relay to single lamellas may with a sim-
ple position of the lamellag glso be Imparted by
transplanting the pivot 4.

Flgs. 10 and 11 on the one and 12 to 14 on the
other side show arrangements of springs, where
the centres of motion of the lamellas, as was al-
ready shown In fig. 5, are on both ends of the
springs set In circle towards one another so the
edges of the lamellas run In steep screw lines.
At the here shown springs the lamellas are ar-
ranged in several concentric layers, whereby the
varlous layers of lamellas single or In groups
possess an opposite gradient. Hereby the num-
ber of layers of lamellas of one group in relation
to the number of layers of lamellas of the other
group with an opposite gradlent may be different.
Bince when twisting the spring the lamellas will
vault stronger with the gradient turning in the
sense of the turn, the lamellas with the opposite
sense of turn, however, will slope down, frictional
pressures will result between the lamellas 1¥ing
together, which will slacken the vibratlon to a
speclal extent. Axlally going spring-lamellas
meay also be combined with those going screw-
shaped. Since the turnsprings with screw-
shaped running spring-lamellas in the turn
sense of the screw-drive will effect softer than
in the oppesite sense by electlng the number of
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capacity of the spring may far-reachingly be in-
fluenced.

The peculiar manner of construction of the
turn-springs according to figs. 10 and 11, re-
spectively 12 and (3 is elucidated in its effect by
means of figs. 15 and 16. In fig. 10 the turn-
spring F Iz fitted with the leverarm H on
the end of which works the o he springed force
p 1ts effect. The same force works at the end
of the spring and demands at the spot of inser-
tion a moment M—=px 1, which must be taken up
by means of a rigid frame or such like contriv-
ance. According to the invention as flg. 16 will
show, the arrangement is made thus that In a
middle body K the springs F, F’' are fixed like
axles, on the levers H, H' of which p/2 each
works so that the total sum of moments

pH
ax P

is thre same as in flg. 15. Since the forces p/2,
catching in at the ends of the springs, exercise
opposite moments on the body K, no moment of
turn will be executed in thne body, but only the
force p so that this body K may only be brought
out as an element to receive this force, for in-
tance likewise as levelarm. The turnspring
contrivance can, therefore, be used even as turn-
joint, which takes up into itself all moments.
The fundamental construction of a turnspring
according to the invention composes itself out
of an element, which is flexure-proof and com-
bined with the middle part K, with which are
coupled the levers H, and of the proper turn-
spring contrivance, working between the middle
part K and the levers H.

Fig. 10 shows a turnspring according to the
invention in an axle-section, where the flexion
moment

p X1
2

is taken up by a flexfon-proof casing. Flg. 11
shows the section according to A—B of flg. 10.
In the flexion-proof tube I, used as casing for
the springs is set in the middle part 2 in the
length-middle, which bears the radial pivots 3,
3’ set into the axisl direction, upor which the
for the time being inner ends of the right- and
left-going lamellas 4 are set up with drills. At
the ends the tube is closed hy bearing parts B,
In which by means of the bearings 8 the joint-
ing body 1 is rotatorily fitted in. On the out-
ward the swinging levers 9 are fitted upon the
squares 8, The jointing bodies 1 are as a rule
cylindric and flited with longitudinal grooves
10. On the body T two rings 11 and 12 are slid-
Ingly flxed. In these rings clrcularly inserted
there are two radial boits 13, respectively I8,
which encroach with their inner ends into the.
grooves 10. Upon the outer ends of the bolts
13 there are fltted, for instance, the right-going
spring lamellas with drills, on the bolts 14 the
left-going larnellas.

Since by twisting the pointing body 1 the
spring lamellas of the one system will lengthen
themselves and shorten those of the other sys-
tem, the rings 1l and 12 will shift themselves
alternately so that the lamellas will experience
no strain of cracking at all. The longitudinally
sliding rings may naturally be fitted also on the
inner ends of the spring turned towards one
another. One ring only can also slidingly be
fitted on the outer, the other on the inner end.
This will have the effect that with the longitu-
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dinal compensation the spring lamellas will shift
themselves reciprocally according to thelr
lengths and thus, in consequence of the arlsing
friction, will bring about an increased slacken-
ing of swinging of the lamellas. Instead of the
sliding rings, with more simple executions, lon-
gitudinal slits may also be provided for in the
spring lamellas Iln order to compensate the
lengths. Over the lamellas the slit swinging
ring 19 Is mounted, fitted with spaces to re-
celve the pivots 18, 13, whereby a tube case |
will prevent the ring to get loose so that the
end of the lamellas, when twisted will vault,
respectively flatten more strongly may, there-
fore, move only with & certaln pressure of
friction and, consequently, experlence a swing-
Ing-slackening braking, which will increase with
the extent of the distorsion. In proportion as
to the Intended hardness of the springs more or
fewer layers of spring lamellas may at all events
be adapted In different strength, for instance
alternatively layers of left- and right-going
lamellas, that Is to say about three layers of
left-going and two layers of right-going lamel-
las. BSince the lamellas, when distorted In the
sense of their screw-drive, are softer than in
the opposite sense, by means of a different num-
ber of left- and right-going lamellas springs
may be composed, which from the zero-position
In the one sense of turn will effect softer than
In the other sense of turn therefore, for instance,
In one sense as proper turnspring, in the other
sense of turn as shock-damper,

The cover-tube [ may in any case, for Instance
by welding, be attached to the cardan. In the
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present example of execution it Iz fitted in the
ring 16 which, for Instance, also carries a swing-
lever IT so that the spring as such forms a link
between two swing-lever systems 9 and 18.

The example of execution according to figs. 12
and 13 differs as compared with the described
one by the fact that it is not the cover-tube
which carries, but the middle part {s worked out
into a turnproof axle by belng lengthened on
both sides to bodies 2’ of an equal resistance of
distorsion. To reduce weight the axle may be
made hollow. There are liners 18 on the axle-
ends, turnable on the bearing Planes 19 and 19’
and fixed on lever 9. These liners have slits 20
and 21, through which the pilvots 13, respec-
tively 14 encroach similar to the flrst example
of execution through the sliding rings 11 and 12
and on the other ends of them the spring lamel-
{as are mounted, which are clasped by the split
spring rings 15, 15°. An outer gasket tube |
allows to put the spring, same as with the first
example, into & lubricant oll. The mliddle part
2 |5 set Into bearings not rotatorily in a bear-
ing-jack (8 of the like.

Fig. 14 shows demonstratively several bearings
of alternatively right- and left-golng spring
lameliasystems. Also axle-parallel lamellasys-
tems with right- or left-going lamellasystems
may he combined. In the simplest case several
layers of parallel springs may be arranged and
set In a circle around the turnaxle. This kind
of construction must be preferred, where a
smaller slackening of springs wlll be desired.

ERIC LATSCHER-LATKA.



