PUBLISHED E. H. AUBERT Serial No.
CHANGE SPEED DEVICES BY MEANS OF

JUNE 1, 1943, A WHEEL OF VARIABLE DIAMETER 465,945
Filed Nov. 9, 1942

BY A. P. C.

4 Sheets—Sheet 1

3 ’

A a3
A N
N 73
§:§ / “ZC
P IS
Qir 2%
Nty PL-M
NLEH Lo
hPE 73
FRY] 77y
A P
gt&i@iﬁbz/s
5’!\\\\7/, //. N

\%

A
v
4
'
b
X

- 3 asrrrEEET

LR S s A N SR L A SR NN

A R STHEIS S SIS
SRR

A
[ ol <



PUBLISHED E. H. AUBERT Serial No.
CHANGE SPEED DEVICES BY MEANS OF

JUNE 1, 1943, A WHEEL OF VARIABLE DIAMETER 465,945
Filed Nov. 9, 1942

BY A. P. C. 4 Sheets—Sheet 2

g7 FigS  Fys Bglt

Z3 e
Ll 2D Ol FP
Ax s E'} o2

£3

2 .9 :
e@( %)—ééﬁ\ﬂ 7 5;14 Ifgﬁ
== s f,,l

2 WBIEFS
&

y
AT IETITIL SIS S
ARRRLTRRUR LR R

7
7
»
=
-
7
s
3
/
5
4

prorrrrrr
&

5]
" A\t
/N 1
i N1
‘i
v v
M ArnyvernZor
b l ]
. L3
WL 27 H AuberZ
7 Y
[ "




PUBLISHED E. H. AUBERT Serial No.
CHANGE SPEED DEVICES BY MEANS OF
JUNE 1, 1943. A WHEEL OF VARIABLE DIAMETER 465,945
Filed Nov. 9, 1942
BY A. P. C. X 4 Sheets-Sheet 3

Eg.QZ

<A

I

o
N5

P

b S O S

N
Nt
a3
]
4

TSI

Trnnvennor
‘¥ H Awbert

, et



PUBLISHED E. H. AUBERT Serial No.
CHANGE SPEED DEVICES BY MEANS OF

JUNE 1, 1943, A WHEEL OF VARIABLE DIAMETER 465,945
Filed Nov. 9 1942
RY A. F. C. 4 Sheets-Sheet 4
Zf}'g 30 Fl;g. 37 Fzg. 574
Pl £z Y 2 2
i 2 -
67 £ A5 ££ ¢ D
&3 "-‘-
- 3 ‘
2 7o 62 F7
Z b4

Eg F3  Fig 4

8 £ 18
£
7

Ezg. 35

)4 £ z £ 65
|20 22 20| b0 g2 ‘20 lalgi ;0 {22 J;M

E‘g.- J6

b4 22

B OOOUORNRODONNNNNY
S EIFIITTOELES s

’
4

AT —

oL




Published June 1, 1943

Serial No. 465,945

ALIEN PROPERTY CUSTODIAN

CHANGE SPEED DEVICES BY MEANS OF A
WHEEL OF VARIABLE DIAMETER

Emlle Henrl Aubert, Romette, France; vested in
the Alien Property Custodian

Application filed November 9, 1942

The present invention has for ohject a change
speed device by means of a wheel or pinlon of
variable diameter applicable to transmisslons of
the type of chain, belt or cable transmissions and
combprises In particular the following features:

The wheel of variable diameter is composed of
movable independent elements capable of assum-
ing successive concentric positions, all these ele-
ments being, for each position, on one and the
same circle and the passage from one position
corresponding to & circle of given diameter to
another position corresponding to a circle of
greater or smaller diameter being produced by
the spacing apart or the approaching of two at
least of the movable elements.

In the case of a chaln transmission having a
definite pitch, the movable elements each carry
teeth and they are arranged in such a manner
that, when they are in the position corresponding
to the circle of minimum diameter, they are all
in contact with each other and form a continuous
pinion in which the constant space separating
the teeth is equal {o the pitch of the chain.

According to another feature the movable ele-
ments can be held stationary in a certain number
of definite positions corresponding to circles the
lengths of the circumferences of which are equal
to a whole number of pitches, the passage from
one circle to the circle immediately larger or
smaller being produced by the spacing apart or
the approaching of two at least of the movable
elements to a distance equal to the difference
in length of the two circles, sald movable elements
then forming a discontinuous pinion, but the
space separating two adjacent movable elements
being always equal to zero or to a whole number
of pitches.

The movable clements are arranged in two
groups of side plates which are mounted on the
shaft of the device and can have relative angular
displacement with respect to each other, said side
plates carrying sioped Inclines in which are en-
gaged studs rigld with the movable elements, the
inclines of one of the groups of side plates having
& slope in reverse direction to those of the other
group, so that an angular displacement of one of
the groups of side plates relatively to the other
produces both & radial and angular displacement
of each movable element.

Both groups of incline-carrying side plates can
be operatively connected as to rotation when the
movable elements are in a definitive position cor-
responding to a whole number of pitches and can
haye relative angular displacements for the pas-
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sage of the movable elements from one position
to another. .

Other features will appear from the fellowing
description in the course of which it will be con-
venient to call working length, a definitive posi-
tion of the movable elements on a circle of deflnite
dlameter, corresponding consequently, to a glven
speed.

In the accompanying drawing, given by way
of example: )

Fig, 1 is a half-view with partial section ac-
cording to line I of Fig. 2 of the device according
to the Invention when the movable elements have
the minimum working length;

Fig. 2 is & sectlpon according to line IT of Fig, 1;

Pig. 3 1s a half-section with partial section ac-
cording to line I of Pig. 4 of the device when the
movable elements have the maximum working
length;

Fig. 4 is a section according to line II of Fig. 3;

Figs. b to 10 are views showing separately mem-
bers of the apparatus;

Figs. 11 to 13 are diagrams of the operation of
the control device; ’

Figs. 14 to 28 show constructional modifications
of various members of the apparatus;

Flgs. 27 to 39 are diagrammatic views show-
ing modifications of operation.

According to the embodiment illustrated in Figs.
1 to 4, the change speed device for a chain trans-
mission according to the invention is composed
of two spool-shaped members | and 2 fitting into
each other, the member | comprising two parallel
side plates 3 and 4 rigidly mounted on the shaft
8 of the transmission and member 2 comprising
two parallel side plates 6 and T loosely mounted
on the shaft B, internally adjacent to the side
plates 3 and 4 and connected together by pins
8. In the side plates 3 and 4 are cut out slots
8 different from each other but parallel on both
side plates, and in the side plates 6 and T are also
cut out slots 18 which will be herelnafter called
inclines, the inclines 10 belng sloped In reverse
direction to the slots 8. Between the side plates &
and 7 are arranged movable elements 1§ (see also
Fig. 8) each comprising two teeth 12 spaced apart
to a distance p equal to the pitch of the chain
used (not shown). 8aid elements [l are so con-
structed that when two of them are in contact,
the distance between one tooth of one and the
adjacent tooth of the other is equal to p. Each
element |1 comprises two lateral parallel lugs 13
in contact with the inner faces of the side plates
6 and T and two studs 14 and (5 secured at the
ends of element [{ on each of the lugs (3 at the
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level of the pitch circle E and penetrating, one
into an incline 10 and a slot 9 of the side plates
6 and 3 and the other In the corresponding In-
cline and slot of the side plates T and 4.

In the example illustrated in Figs., 1 and 3
has been chosen the case of & change speed de-
vice having a minimum working length of 16,
that is to say corresponding to & pinion having
16 teeth formed by eight elements |1 each hav-
ing two teeth and adjacent to each other (Fig.
1). The number of slots 9 and inclines 10 of
each of the stde plates 3, 4, 6'and T is therefore
elght,
24 and corresponds to a discontinuous pinion
having elght empty spaces eéach equal to a plitch
p and the space separating the adjacent teeth
of two elements spaced from each other being
then 2p. In this case the total number of pos-
sible working lengths is nine, each working length
differing from the preceding oneé by & spacing
apart equal to » and each slot or incline being
formed by & hroken line comprising eight straight
lines end to end, the intersectlon of two stralght
lines corresponding to & glven working length.

The slots 9 and inclines 0 are traced in such
a2 manner that the points where the slots and
inclines cross each other for any given positicn
are always all on one ahd the same circle and
50 that the passage from a working length r
to the working length r+1 determines fhe spac-
ing apart of two adjacent elements I to a dis-
tance equal to & pitch p.

At beth ends of one and the same diameter
of the incline-carrying side plate T are provided

two bosses 16 and IT each comprising & netch .

18.and 19, and on the periphery of the slot-
carrying side plate 4 are provided nhotches 20
equal in number to the number of working
lengths provided, that is to say nine in the case
chosen. .

Agalnst the side plate 4, and loosely mounted
on the transmission shaft 5, s arranged a cheek
21 (see Fig. 9) carrying at both ends of a diam-
eter two Iugs 22 and 23 constantly in engage-
ment with the notches 18 and 18 of the side plate
T and capable of entering the notches 20 of gide
plate 4. The cheek 21 will be called herelnafter:
the lug-carrler. The lug-certier. comprises at
itz cenfre a slot 44 allowing it o have a radiai
sliding movement relatively to shaft b.

Tha radial movements of the lug-carrler 21
are obtained by the passage of one or fhe other
of the lugs 22 and 23 on a cam 2§ (Figs. 5
and 6), Cam 25 is rockably mounted about a
spindle 26 secured by 2 nut 27 on a smal plate

The maximum working length chosen 1is -
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position are such that when tongue 32 is pressed
agalnst abutment 33, the cam is located between
the two patiis followed by the two lugs 22 and
23, the lug foliowing the cirele of larger diam-
eter passing above the cam 25 without entering
in contact therewith (see Fig. 11) and the lug
following the circle of smaller diameter passing
under cam 25 (dead centre position). When
tongue 32 is pressed against abutment 3% (en-
gagement positlon) cam 25 is on the path of the
lug following the circle of smaller diameter when
the lug-carrier rotates In the direction of the

- armow F! (see Fig, 12) and on -the path of the
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28 rigld with the main frame of the apparatus.

The movements of cam 25 are controlled by a
hand-lever 29 connected to said eam threugh the
medium of a Bowden cable 3D attached to a
spring 31 secured in its turn at its other end on
a tongue 32 rigld with eam 25, the movement
of the tongue 32 being lintlted by means of two
abutments 33 and 84, and g spring 35 constantly
tending to restore the tongue against the abut-
ment 38. The gpring 3! acts only when the
hand-lever 29 is pushed in the direction of the
arrow f and it then tends to cause cam 25 to
rock about its spindle 26 in the direction of the
arrow F and to press the tongue 32 against the
abutment 34. The spring .35 acts, on the con-
trary, when the hand-lever 28 ig released end
then tends to cause camn 26 to rock in the di-
rection of the arrow G and to press tongue 32
against the abutment 33.

The dimensions and. shape of can 26 and its
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lug following the ecircle cf larger diameter when
the lug-carrier rotates in the direetion of the
arrow G thus causing a lifting of the lug-cariier
2§ in the first case and a lowering therecf in the
second case.

The operaticn of the device is as follows:

Let us assume thal the whole of the transmis-
sion operates at the minimum working length,
that iz to say the working length (6, iilustrated
in Fig. 1. In this case gil the movable elements
{1 are in contact, forming & continuous pinion
and the studs {4 and 15 are located at the ends
of the inclines 10 and slots § nearest to shafi
5, lug 22 is engaged in the bottom of netch 18
and one of the notches 20, both members | ahd
2 are rendered rigid together and rotate with
shaft 5 in the direction of the arrow Ft, lug 22
following the circle of smaller diameter, If it
is then desired to pass to working length 17 Im-
medlately higher, the hand-lever 29 is actuated
in the direction of arrow f and cam 25 rocks
in the directicn of arrow P (Fig. 6).

If the fitst lug which passes opposite cam 28
is lug 28 which follows the cirele of larger di-
ameter, 1 passes on the upper half of the cam
causing 1t to rock, spring 31 allowing this move-
ment without having to abendon the hand-lever
29, 'and nothing takes place. On the cohtrary,
ag soon as log 22 passes opposite cam 28 (Fig.
13) it abuts against the latter, It is then lfted
and disenigages from notch 20 of disc 4. the lug-
carriet 21 is lifted in ttg turn to the same amount
and tMe opposite lug 23 takes a bearing on the
periphery of side plate 4. Lug-éarrieér 21 is then
wedged and stops, which simultanecusly causes
the stoppage of member 2 constantly conhected
thereto, member | continuing to rotate with sh&ft
§. As soon ag a notch 20 of dlsc 4 is cpposlie
lug 23, ihe latter which was firmly pressed
apgainst the periphery of dise 4, enters said notch,
members | and 2 are then again rendered rigld
together, lug 22 can continue its movement rid-
ing up on'cam 26 and pass beyond it, causing it
to reck against the action of spring 31 and, if
the hand-lever 29 is abandoned, said cam 28 then
comes back under the action of spting 85 to iis
dead-centre position. ]

During thils operation, the movement of the
movable elements was as follows: As soon as both
members | and 2 are no longer operatively con-
nected as to rotation and as member 2 |s stopped,
member f continuing to rotate, sald merabers per-
form a relative angular movement with respect
te each other, the points where the slots 8 and
inclines 10 cross each other are displaced, which
determines a displacement of studs 4 and (5.
The elements |1 have followed said movement by

remalning constantly on one circle for each in-

termediate position-and they remain In contact
with the exceptlon of two which are spaced from
each other, since the circles corresponding to
the intermediate positions have increasing dam-
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eters and the number and dimenslon of elements
(1 are invariable. Consequentiy one of the ele-
ments (I has moved according to a radius, the
adjacent element, in the reverse direction to the
direction of rotation, has been simultaneocusly
subjected to a radial displacement equal to the
preceding one and a slight angular displacement
in the direction of rotation, the followlng ele-
ment to a radial displacement, always constant,
and to an angular displacement slightly ereater,
angd so on, up to the last element which has been
subjected to the maximum angular displacement,.
The notches 26 are arranged at the periphery of
side plate 4 so that the relative movement of
members [ and 2 determining the passage from
the position corresponding to the engagement of
lug 22 In one of the notches 20 to the following
posltion corresponding to the engagement of lug
23 In another notch 20 determines an angular
displacement of element (I which has moved
away from the adjacent one, such that the total
movement which has taken place spacing apart
these two elements is equal to a pitch p.

Oa the other hand, it will be seen that it is
sometimes lug 22 which enters in one of the
notches 20, sometimes lug 23; both sald lugs be-
Ing dlametrally opposed, the notches 20 are dis-
tributed on two opposite sectors of circles: the
notches corresponding to the odd working lengths
17, 19, 21 and 23, being arranged on one of the
sectors and the notches corresponding to the even
working lengths I8, 16, 20, 22 and 24 being ar-
ranged on the other sector.

On the other hand also, it is Important that it
should not be the same two elements i1 which
are spaced from each other for each working
length and, on the contrary, it Is desirable that,
at maximum working length, each element
should be spaced from the adjacent element ac-
cording to a distance equal to a pitch »; this is
easily obtained by tracing the slots 8 and inclines
(0 in such a manner that for each change of
working length it is a different element which is
subjected only to a radial displacement corre-
sponding to a radial element of incline (¢ of
member 2 and, for balancing the various pinions
thus cbtained, provislons will be made so that
two successive radial elements of inclines 10 cor-
responding to two successive changes of working
length are located on two opposite sectors of
circle.

Finally it is to be noted that, in the case of a
transmission having teeth and chain, it Is indis-
pensable that, at the time the working length is
changed, the progressive spacing apart of two
movable elements should take place In the part
of the pinion which is not in contact with the
chain, as the elements In mesh with the chain
cannot obviously move away from each other.
This result 1s obtalned by sultably disposing rela-
tively to the inclines 10, the diameter on which
the two notehes 18 and (8 are located, the posi-
tion of said diameter determining the sector In
which the elements Il will be spaced apart.

If it is desired to efiect the operation reverse
to the preceding one, that is to say, to pass from
working length r to working length r—1I, the fol-
lowing method will be adopted:

Cam 25 having been actuated by means of the
hand-lever 29 and being in the position of en-
gagement of Fig. 12, the transmission shaft §
will be simultaneously given & movement of ro-
tation in the direction of the arrow G!, the lug-
carrier 21 then rotating in the same direction,

the passage of lug 22 following the circle of small 7
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diameter opposite cam 25 will produce no change,
but as soon as lug 23 following the circle of large
diameter will come in position it abuts agalnst
the lower face of cam 25 which will tend to cause
it to lower and, pushing it downwardly, will press
1t against the periphery of disc 4 and will cause
the opposite lug 22 to come out of the notch 20
in which it was engaged. The lug-carrter 21 and
member 2 are then held stationary, member f
continulng to rotate in the direction of the arrow
Gl. Members 1 and 2 then have a relative move-
ment In the reverse direction to that of the pre-
ceding case and elements Il then move in the
direction for passing from a circle of a given
diameter to the circle of smaller diameter, both
elements |1 which were spaced apart to a dis-
tance p In the preceding case, returning in con-
tact with each other. As soon as lug 23 can
enter another notch 20, the discs will again be
rendered rigid together and shaft 5 can re-assume
its driving movement in the direction of the ar-
row Fi,

In the example described, it has been assumed
that the elements |1 have two teeth, it is obvious
that sald elements might comprise a single tooth
(Fig.7) or three or even more.

The case of a change speed device having nine
speeds has also been described, but it is to be
understood that the number of speeds depends
on the successive supplementary intervals created
from the initlal position.

For instance, a mechanism of 18 teeth con-
stituted by single-tooth movable elements, will
correspond to a pinion having 36 teeth when
each tooth will have moved one step away from
its adjacent teeth, and to a pinion of 12 teeth
when each tooth will have moved two steps away
from its adjacent teeth.

For equivalent intervals, & mechanism having
i8 teeth constituted by movable elements each
having two teeth, will successively correspond to
27 and 36 teeth, passing of course, through all
the fntermediate positions., If this same mecha-
nism of 18 teeth Is constructed in groups of three
teeth, it will correspond to 24 teeth after each
element has moved one step away and to 30 teeth
when each element has moved two steps away.

Whatever may be the fractionation chosen for
the movable members the cholce of which will be
determined by the consideraiions of utilisation,
there are many speeds as there are spacing teeth
or pitches, plus one. Thus a 18/36 mechanism
has 19 successive speeds corresponding to the
ofisetting of one tooth at each change of working
speed.

In Figs. 14 to 17 has been shown a inodifica-
tion of assemblage of the movable elements 11
and members f and 2. In this case the assem-
blage is obtained by means of double-headed studs
36 entering corresponding holes 37 formed in the
lugs I3 of element il and 38 formed in one of
the ends of slots 8 and inclines I8 and to which
they are connected by a short slot 8%. The as-
semblage is efflected by bringing the studs 36 op-

5 Pposite the various holes and inserting them there-

in, then by again imparting to both members I
and 2 a relative movement so as to restove the
studs 36 to the normal starting point.

In the case of rustic mechanlsms having only
slight torques to transmit, the movable elemenls
can be constructed such as they are illustrated in
Fig. 18, that is to say by doing away with the
lateral lugs snd by placing the studs 14 and (5
directly in the heel-plece 49 of the teeth.

In Fig. 19 has been shown a constructional
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modification of the inner member 2 which 15 then
made in ong plece and comprises flanges 41 and
42 in which are provided sultable cut-away parts
43 and 44 allowing the Introduction of the mov-
able elements |l when the latter comprise studs
14 end 3 rigid therewith.

In Fig. 20 has been shown a constructional
modification of movable elements of small di-
mensions in which the lateral studs are formed
by sheets of thin resilient steel allowing the
elements to be placed in position by pinching
them.

In Fig. 21 have been shown members | and 2
provided with flanges 45 and 48 intended to in-
crease the rigidity thereof. For further increas-
ing said rigidity and at the same time for pro-
tecting the structure from dust, the slots & of
disc | can be simply stamped and need not open
to the exterior.

Baid slots 9 as well as the Inclines 10 can be @

slightly extended at both their ends for collect-
ing and evacuating the foreign bodies which
might be introduced in said slots.

In Figs. 22 and 23, methods of construction of
the movable elements have been shown, in the
case of a belt or cable transmission. In this case
said elements instead of having teeth comprise
a smooth groove.

Also in the case of a smooth belt or cable trans-
mission and when the stresses to be transmitted
are small, the slots 9 and Inclines 10 can be con-
stituted by simple identical arcs of circle (Fig.
24). In this case, the eccentriclty of the mov-
able elements is uniform during a change of
working length, all the elements moving away or
approaching each other {oc the same amount,
which can only apply, as indieated above, to the
case of a small load since even the elements un-
der the belt must move relatively to each othet.
In this case, changes of working length as gradu-
al as desired can be obtained by increasing the
numbcr of netches 240.

Owlng to the dimensions of cam 25 the loca-
tion of the points where the movable elements
move away from each other, can be somewhat
different according as the change of working
length takes place in cne direction or in the
other, that is to say, as the cam 25 is attacked
by one of the lugs at one or the other of its ends.
This can constitute an inconvenience when the
path out of contaet with the chain or belt is
small {case of an enveloping chaln or belt with
a returning wheel). In this case it will there-
fore be advantageous for the cam to be always
attacked at the same point, whatever may be the
direction of rotation. ‘This result is obtained by
means of the device of Fig. 25 in which the cam
is replaced by two cams 50 and 51 controlled by
& single lever 52 to which they are connected by
links 53 and §4, the haif-cam &I being used by
lifting in the case In which the change of work-
ing length takes place with a rotation in the di-
rection of the arrow F! and the half-cam &€
being used by lowering in the case of change of
working length with a rotation in the direction
of the arrow G!,

In Fig. 26 has been shown a device allowing
of avolding the change of the direction of move-
ment before cam 25 is passed which might de-

termine the locking of the mechanism. For 7

remedying this inconvenlence two fixed cams b5
and 56 are arranged on either side of cam 25
and form with the latter, when 1t Is in position
of engagement two channels §71 and 86 in one of
which is comnpulsorily engaged the lug which
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must detérmine the operation. These fixed cams
have the effect of restoring ihe lug 22 or 28 to
the position it occupied on or under cam 25 be-
fore coming in engagement therewith if the di-
rection of the movement is changed before the
lug under consideration has completely passed
cam 25.

In all the foregoing, it has been assumed that
the change speed device according to the inven-
tion was mounted as a driving wheel of the trans-
mission. It Is obvious that sald device might be
applied 8s such, as a driven wheel, the actuation
being then produced by the chain itself instead
of being produced by the driving shaft 5 and one
of the spool-shaped members, for instance the
slotted member f being connected to the driven
shaft by a free wheel device.

In this case, as member t is only ccnnected to
shaft § when the device rotates in the direction
of arrow F, it will be possible to effect changes of
speed in both directions without having to change
the direction of rotation; In fact it suffices to hold
one or the other of members | and 2 stationary
for the working length to pass to the higher
working length or the lower working length.

This result is obtained as diagrammatically
illustrated in Figs. 27 to 32 by preoviding the de-
vice with two half-cams 60 and 61 controlled
as cam 12195, the half-cams 80 playing the same
part as cam 25 for passing from working length r
to working length r+1 by braking member 2 and
the half-cam §1 cooperating with a projcetion
carried hy member §. ‘The surface of cam 61
which can rock abaut the spindle §3 is divided
into threc parts: an incline AB, a circular part
BC having as axis, the general axis of rotation
when cam b is in positicn of engagement and a
nose CD, Lct us asswme that the device con-
stantly rotates in the direction of arrow F!, the
changes of working length in the direction for
rassing fiom working length r to working length
r+1 take place by stopping member 2 by means
of cam &0, as Indicated above for cam 25. If it
is desired to rcturn {rom working length r+1 to
werking length r, cam 81 is placed in engage-
ment (Fig, 28), As soon as Jug 22 which, for In-
stance, is that which is then engaged in one of
the notches 20, comes in position, it rides up
the incline AB, and causes cam 6/ to rock about
the spindle 63 and as soon as the projection 62
comes in position in its turn, it abuts against
the end of cam 61 at the moment lug 22 has
reached B and is disengaged fromn the notch 29
in which it was housed (Fig. 29). Membet | is
then stopped and member 2 continues to rotate
while lug 22 follows the circular path BC. Dur-
ing this time, another notch 20 has come in front
of the opposite lug 23 which has engaged therein
and lug 22 can then ride up on the incline CD
and pass over cam 6+ by causing it to rock In
the reverse direction to the preceding one and
thus releasing the proiection 62 whicl allows
members | and 2 operatively connected together
by lug 23, to resume their common movement.

In Figs. 33 tv 35 have been shown various
modifications of the profiles of members | and 2
allowing to increase the progressivity and the
smnothness of the change of speed,

It Fig. 33 is dingrammatically shown the most
simple profile. The (ncline-cartying member 2
has two diametrzily opposed siots (8 and the
slotted dise | a series of notches 20. ‘The lug
22 passes from one notch 20 to the other com-
pletely immobilising member 2 at the moment
the working length is changed,
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In Fig. 34, the general arrangement is the same
but the notches of the slotted member are joined,
not by a circular portion as in Pig. 33, but by
bosses 84. Lug 22, instead of completely stepping
the incline-carrying member 2 at a definite point,
will have a slight displacerment on the cam due
to the height of the boss 64 and instead of the
member 2 being completely held statlonary dur-
ing the change of speed it will be simply braked
relatively to the slotted member. This method
allows a smocother change of speed,

In Fig. 35 is shown a device allowing a more
important movement of both members 1 and 2
during the change of working length and there-
fore a gearing-down allowing greater smoocthness.
Instead of the incline-carrying member 2 being
provided with only two diametral slots, it can also
be divided by notches 85. The distance between
the notches 65 of member 2 less the distance be-
tween the notches 20 of member I represents the
relative movement necessary for the changes of
working length.

When a transmissicn having wheels of variable
diameter is at its minimum working length or at
its maximum working length, the engagement of
the cam will have for consequence a prejudicial
shock to the mechanism. A device lllustrated in
Figs. 36 to 39 prevents the cam from coming in
engagement even when the control thereof is ac-
tuated.

The lug-carrier 21 is provided with a stud 66
which, in its normal position, at all the inter-
mediate speeds, is not located in the zone of the
cam. In PFig, 37 will be seen the mechanism at
an intermediate working length. The operation
is normal, lug 22 and with it the lug-carrier, is
ahout to be lowered by cam 25 and the change of
length will take place.
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In Fig. 38, the mechanism is illustrated at one
of the two extreme working lengths and rotating
in the direction of the arrow Gl. The stud 66
has been lifted by a boss 67 carried by a flange
€6 rigld with the slotted member (. In this new
position, stud 66 causes cam 25 to rock (which
cam is connected to its control by a spring allow-
ing said movement even when the control lever
is maintained in position) at the moment lug 22
comes in position and the latter geoes beyond the
cam by passing over it.

If ihe movement takes place in reverse direc-
tion (Fig. 39) then it is lug 22 which causes the
cam to rock just before the passage of stud 66,
in other words, stud and lug mutunally cance] the
cam.

For the other extreme working length, it is the
other diametral end of the lug-carrier which car-
ries a cancelling stud placed in position at sald
latter working length by another boss carried by
the flange.

The boss 87 can be replaced by a slot provided
in the same flange and putting in engagement,
at the required moment, one or the other of the

5 cancelling studs for the extreme working lengths.

The change speed device according to the in-
vention can be applied to all transmissions of the
chain, belt or cable type and in particular on
bicycles, and it is mounted in combination with a
chain or belt-tightener of any known type.

The device can also be mounted both on the
driving wheel and on the driven wheel! which can
allow the chaln-tightener to be done away with
when the dlameters of both wheels vary simul-
taneously and In reverse direction.

EMILE HENRI AUBERT.



