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- To all whom it may concern:.

R

‘Be it known that we, EUGEN SOLLER, Te-

‘siding at '‘Basel, and Frieprica HorTiNGER,
~ residing at Berne, Switzerland, citizens of the

Republic of Switzerland, have invented cer-
‘tain new and useful Iimprovements in Change-

Speed Gearing, of which the following is a

- specification. T - g
- T'his invention relates to-a change-speed

1o gear, more particularly for use with motcoi-

20
- wheelsis constant. The corresponding coup-
~ ling clutchgs or sleeves on the driving-spindle
- and on the driven spindle are actuated by
~means of cranks engaging with cam-grooves |
of a cam. Said.grooves are closed in them-.
selves, and at least half of them are concen-
~ tric, the non-concentric portion being partly:
. ‘tormed as a projecting and partly as a reén-

30

cars, comprising ‘a number of spur-wheels

~ loosely mounted on the driving and driven
. spindles and capable of being secured to them
- by means of adjustable clutches, the num-
15

ber and sizes of the said wheels- depend-
g upon the number of speeds desired, as

- well as upon the speed ratios. Each spur-
. wheel on the driving-spindle always engages
with a spur-wheel on the driven spindle, so-

that the speed ratio of each pair of engaging

tering angle.’

~ The accompanying drawings illustrate, by
- way of example, a construction of the appa-
‘ratus according to this invention,.together

" with a modified construction thereof.

35 part , n Vi Tos
- section on line A'B C D, and Fig. 4 a cross-

 Inthefront walls.of a casing ¢ are mounted |
two parallel driving and driven shafts ¢ and
b, respectively. - Or each of these two shafts
- aremounted loose six spur-wheels 1 to 6 and
‘to 67 of varying sizcs, the spur-wheel of-

Figure 1 shows a front elevation: Fig. 2, a

partly-sectional plan view; Fig. 3. a cross-

section on line G H E Fiof Fig. 2. Fig. 5

“part of the side elevation on an enlarged

scale.  Ifig.7is a diagrammatic view showing

a modified arrangement of part of the mech-

1!

~.one shaft being -slways in ‘engagement with | one ‘clutch. on the shaft ¢ and one on the

o th | shaft b are operated, but never several pairs

o _ 10 5a3 _ , swith | of clutches together. ~— - . .
- .27, 5" with 57, and so-on. v Thehubsof all the |- To the extension of the hub of the cam n” 1o 5
P -18 secured a toothed wheel m. with which en-

that of the other shaft having the same in-

dex——that is tosay, the wheel 2’ engges with

twelve wheels-are provided.on one

shows part of the front elevation, and Fig. 6

. ided-on one side with red a to el 7 en-
. projections, forming: parts of. clutches; said | gages a toothed segment o, which can be ro-*

projections being on one wheel on he Tight- | tuted by means of a hand-lever p, adapted to

T

shaft-on the left-hand side, on the third one
againon.the right-handside, and so-on. The
other side of the hub is plain. ‘Between the
projections of each two adjoining  spur-
wheels are mounted coupling-clutches ¢ ¢’ 6o

¢ and-d" d'"d"’, provided with correspond-
1ng. projections on -both sides and mount-
-ea. on the shaft so that they cannot rotate,
but are longitudinally movablé on it. The:
‘clutches care shghtly wider than the clutches 65
d, or the projections of the former are slightly- = =
longer than those of the latter. Eacheclutch =

is engaged by a fork f, pivoted on two armse:

“The four arms e for the clutches ¢/ and d’ or: o
¢’ and ¢" or ¢’ and d’’ are secured to one 70

and the same crank-shaft A" or 2"/ or A///—
that 1s to say, (see Fig. 3,) the clutches; say

¢ and d”/, are secured to A''—so thatthe cor-

responding-clutches are thus operated simul-

taneously, the coupling-clutches ¢, owing to .75

their ‘longer projections, engaging’ with one
or the other of the spur-wheels slightly earlier
than the clutchésd. ~— -~ - -

- To the outer ends of the crank-shafts A’ A"’
R’ are secured cranks &’ k" &/, which are 8o

provided near their free ends with roller-car~

rying pins 4. The rollers in question engage

in grooves of toothed cams n’ n”’ n'" of the

same size which engage always with one an-
other. The grooves of the three cams n’ n’’ 8g
"7 are endless, being circular along two-
thirds of the. circumference, (two hundred -
and forty degrees,) while on one-sixth of the
eircumference (sixty degrees) they form a
projecting angle, and on the remaining sixth a go
reéntering angle, as can be seen in Fig. 1.
The three cams are so arranged with refer- .

L. ence to their different direction of rotation ,
‘that during a complete revolution in the di- -
‘rection:of the arrow, Iig. -1, all the three gg
| eranks are in turn moved first from the cen-

tral position into the left-hand-end position

and then into the right-hand-end position,

the corresponding pairs of clutches being

shifted in turn first also to the left hand and roo

then to:the right hand—that is to say, only .

. I .o A .

hand side and on the next one on the same 55 -
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~ only be moved all together and in such man-
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be fixed, by means of a pawl, in twelve posi-

tions on a bracket w, provided with a corre-
sponding number of recesses or notches of
unequal depth., The distance between each
two recesses or notches I I1-V1I for the pawl

and the ratio between the toothed segment o

and the toothed wheel m are calculated so
that when the hand-lever p is turned through

‘g portion corresponding to the said distance

the cams are turned through an angle of sixty
degrees. The shallower projéctions on the

- bracket w serve for fixing the lever in Fosi--

15

tions corresponding to those positions or the
three cams in which the rollerson all thethree

cranks &’ &’ &'’ are in the circular portion of

the cam-grooves or at a point sttuated at the
same distance from the center as the grooves
1n qu@StiOIl.. . . '_ -

in order to effect the change of a high to a
much lower speed, or vice verss, leaving out

those in between—say from the second speed.

on to the fifth-—the three cam-disks are

“mounted s0-as to be longitudinally adjust-

30

able on their journals, Against the centers
of the inner sides of the two ouler cams rest
forks s, mounted on a spindle ¢, which can be

actuated by means of a pedal » and lever v.
On the said spindle are also mounted three

pairs of lugs « for the purpose of fixing be-
tween them the free ends of the cranks &’ &/

k", so as to prevent them from swinging lat-

erally while the rollers are out of engagement

with the grooves of the cam-disks. The hubs

of the three cams are connected together by

29

8 cross-bar 4. in such manner that they can

ner as to always remain parallel to their nor-
mal position and all in one plane. On the
journals of the two outer cams n” and n”’’ are
mounted helical springs z for the purpose of

always returning the cross-bar y and the cams

to their normal position. |
- The -manipulation and the working of the
change-speed gear described during driving
are as follows: After disengaging the pawl the
hand-lever p is swung to the right—say so
far as to bring it to engage with the notch
marked I of the quadrant w. In this swing-
ing movement the toothed segment o partici-
ates engaging with the toothed wheel m.
he result ig that the cam-disks are turned to

8 corresponding extent in the direction indi-

5§

 60

catotd by the arrow, Fig. 1. During this
movement the crank k', the roller of which
engages with the groove of the camn’, will be
operated first, for the rollers of the cranls &”
and %’/ are still in the circular portion of the

rooves of the'cams »n’/ and n”//. The crank
" therefore will only be slightly moved to the
taft, the result being that first the cluteh ¢

will -engage with the projection of the spur-

wheel 17, and a momont later the cluteh " will
goms into engagement with the projections
of the spur-’wﬁeﬁl 17, As soon as the clutch

LT ¢ has been thrown into gear, 1’,-and there-

¥

thrown into gear.

fore 17, also will.begin to participate in the
rotation, and at the next moment the projec-
tions of the latter can be engaged by those of
the clutch ¢”/.  After the coupling has been
effected the rotation of the shaft « wilt be
transmitted to the shaft b, which will have a
speed in proportion to the ratio between the
spur-wheels 17 and 17. If 1t 1s desired to
throw into gear the next highest speed, then
the hand-lever after its pawl has been disen-
caged 1s moved farther to the right until the
pawl engages with the noteh T, Fhis move-
ment causes the cams 7 to again turn through
an angle of sixty degrees; but again only the
movement of n’ results in its couplings being
Owing to the shape ol the
sroove of n’ the roller engaging with it will

pass over a point at the same distance from

the center as the circular portion of the
groove into a position situated nearer to the
center, the result of this beinyg that the crank
i’ will pass from its left-hand-end position
over the central position to the right-hand-
end position, which again resulis in the shift-
ing of the clutches ¢ and d’ to the mght. For
one moment the coupling is thrown con-

pletely out of gear, and then first the cluteh

¢’ will come into engosgement with 27 and nn-
mediately afterward ¢’ with 2”7, 11t be de-
sired to change, say, from the second speed
direct to the sixth, the hand-lever p s first
turned until the paw!l first engages with the
shallower noteh immediately {ollowing that
onn which it was before.  Then the pedal s
depressed and the shaft ¢ turned to =uch an
extent that the pairs of Tugs », mounted on
it, fix between them the free end of all the
three cranks &, and the forks s press the cams
connected by the cross-bary outward agaimnst
the action of the helical springs z to such an
extent that the rollers of the cranks &7 &7 B
become disengaged from the grooves of the
cam-disks, so that the latter become freely
rotatable. Then, and not until then, the
hand-lever p is turned farther to the rnght
until the pawl engages with the last of the
shallow notehes, whereupon the pedal w 1s
again released, thus releasing the cranks,
and the cams will return under the mfiuence
of the action of the springs z to their normal
position. The hand-lever p v now finally
turned into its outermost position, the hawl
being brought into the noteh VI, the erank
L' alone being operated during that move-

.ment, which will result in the clutehes ¢ and

d’’ being shifted to the right, so that the ratio
between the speeds of the shafts @ and b will
then be the same as that hetween the wheels
4 and &7 |

The driving of the eam-disks could also be
sffected by means of a hand-wheel »; as
shown dotted i Fig. 1, and’a chain ¢, lead-
ing front it to a sprocket-wheel, mounted on
the spindle of the cam-disk n".

If more than six— for instance, eight-—dil-
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ferent- speeds are to be: obtained with the | entering parts arranged in'a different part of
‘thie groove relatively to the other disks; a se-

‘present change-speed gear, the number of the

. spur-wheel palirs on the shafls ¢ b must be in-
creaged by two and: the number of the cou{)—-

5 ling-sleeve pairs ¢ d by one, and:consequently

also the number of the-cranks by one.” -How-
ever, twucam-disksn instead of three can be:

. used;as shown in Fig. 7, by causing the piv-
ots¢-of twio adjacent eranks—ifor instance, k"
o and k'-—to engage with the cam-groove of
. ong:and thesame disk n’. In this case the

) gI'O{E)Ti’fG-'{}f both idisks.'n’ and.n’’’ WOtﬂd exteﬂd'.

concentrically to three-quarters, equal to two
hundred and seventy degrees of the cir¢cums-

15 derence; and form a projecting angle.for one-
- eighth, equal toforty-five degrees, and a re-
-entermg ‘angle for one-eighth of the circum-

~ . ference.i For a whole revolution.of the cam-

disks  all four cranks are operated, and the

zo.gentral . disk 'n!" need therefore have no
- groove, 'as ib-only serves the purpose of an
- intermediate gear-wheel. - o o
- Whatweelaim as our invention, and desire

te secure by Letters Patent, is— e

mdunted loosely 'on said shafts and engaging

- pairs of ‘coupling-clutches longitudinally ad-

3a.justable onboth shafts, retatable disks geared
- together. and each provided with a.partly-
. concentric and partly projecting and reénter- |
ing-cam-~groove with the. projecting ‘and re- | cen ._
‘gear-wheels on each shaft and longitudinally -
adjustable on the said shaft, each ¢oupling-

- entering parts arranged in a different part of
35"

forth, . ' |

2 In-change-speed gearing, & driving and-
40% driven shaitt, a plurality of gear-wheels

- mounted lossely on'said shafts and engaging

- together -in pairs, a corresponding series of

pairs of‘coupling-clutthes longitudinally ad-

- justableon both shafts, rotatable disks geared .|

43" together-and each provided with a partly-
. concentric and partly projeéting and reénter-

- Ingseamigroove with the _'prizf' ecting and re-

- sentering parts arranged in a different part of

 sotfies of clutch-operating cranks engaging in
- said cam-grooves; and means for moving the |
- -rotatable disks axially -on their spindles to
v, causgthe disengagement and reéngageinent |
- of the cranks in the cam-grooves when it'is |
to another, |

| 5 sdesired to' change from one speed
- substantially as'set forth. . .

3. In-change-speed igearing, a driving and.

a drivent'shaft, _ |
- moutited loosely on said shafts and engaging

‘Go:together in pairs, a corresponding series of

together and each provided With a partly-

concentri¢ and partly projeciing-and reénter-~

65" ing;_?_g@%ﬁiﬁg'rémré: with ‘the pid; ecting and i'ef?

. In cl . driving and
a idrmven shart, a plurality of gear-wheels

the:groove relatively to the other disks, and |
- & serles of clutch-operating cranks engaging’
" in.gald ‘cam - grooves, substantially as set

aft, a plurality of gear-whecls

paits oficoupling-clutclies longitudinally ad- |
justable on both shafts, rotatable disksgeared

ries of cluteh-operating cams engaging in said

cam-grooves, a. pedal - operated shaft pro-

vided with engaging means for axially shift-

1ng the rotatable disks on their spindles and:
_crank-holding ‘lugs, attached to said shaft, -
substantially as set forth. e e
4. -In change-speed gearing, a driving and
‘a driven shaft, a plurality of gear-wheels 75
mounted on said shafts and engaging to-.

gether in pairs, a .corresponding series of

coupling-clutches arranged between each
pair of gear-wheels on each shaft and longi-

tudinally adjustable on the said shaft, cach
coupling-clutch being adapted to be engaged

~with the gear-wheel on either side of it or to
be Iree of both, and the corresponding clutcheés

&

80

on the driving and driven shafts being adapt- |

ed for operation together, rotdatable “disks
geared together and each provided ‘with a -

partly-concentric and partly projecting and”
reéntering cam-groove with the projecting -

and reéntering parts arranged in a different
part: of the groove relatively to the other
disks, and a series of clutch-operating cranks .
| 1 _ | engaging In said cam-grooves, substantially -
 togetherin pairs,-'a corresponding series of e e

ag set forth. " S _-
5. In change-speed gearing, a driving and
a.driven shaft, a plurality of gear-wheels

mounted - on- sard shafts and:engaging to-
| _-f:ether In pairs, 8 corresponding seriesof coup- -
ling-clutches arranged between ‘each pair of

90

100

clutch being adapted to be engaged with the

- gear-wheel on either side of it or fo be clear of

both, and the corresponding clutches on the =

driving and driven shafts being adapted for
operation together, rotatable disks geared r

IC}S':'.'

together ‘and each provided with a partly-
concentric and partly projecting and reénter -

ing cam-groove with the projecting and re-
‘entering parts arranged 1n a-different part of
-the groove relatively to the other disks; a se-

I11IC

ries of -clutch-operating -cranks engaging in
sald cam-grooves, and means for moving the

b S Ngedin a ¢ tp rotatable disks axially -on their spindles to~
-+ the'groove relatively to'the other disks, a se- | '

cause the disengagement and reéngagement

of the cranks in the cam-grooves when it is

substantially as set forth.

4+
3 - 0=

6. In change-speed gearing a

coupling - clutches arranged between each

pair of gear-wheels on each shaft and longi-
-tudimally adjustable on the said shaft, each
125

coupling-clutch being adapted to be engaged
with the gear-wheel on either side of it or

desired to change from one speed to another,

£I5

| e , driving and

a driven shaft, a -plurality of gear-wheels -
mounted on said shafts, and engaging to-
| gether 1 palrs, a corresponding series of -

120

to be free of both, and the corresponding

“clutches on the driving and driven shafts be-
| ing adapted: for operation together, rotata-
| ble disks geared together and each provided

30
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i

with a partly-concentric and partly project-
ing and reéntering eam-groove with the pro-
Jecting and wentm*nw partc; arranged 1 a

different part of the groove wlatlvuh to the

otherdisks, a series of cluteh- —operating eranks
engaging in sald cam-grooves, u podal-—oper—
ated shalt provided with engaging means for
axlally shifting the rotatable disks on their
spindles, and crank- holding lugs attached to
satd shaft, substantially as set forth.
7. In (lmntr@ -speed gearing, a driving and
a driven shalt t, a plurality of gear-wheels
mounted loosely on said shafts, and engaging
together m pairs, a corresponding series of
pairs of coupling-clutches longitudinally ad-
justable on both shafts, rotatable disks geared
together and each ])I()Vlded with a pzu'th—-
coneentrm and partly projecting and reénter-
Ing cam-groove with the projecting and reén-
turmg parts arranged in a different part of

“the groove relatwely to the other disks, a se-
ries of clutch-operating cranks engaging in

sald cam-grooves, and means for mtatnw the
cam-disks to cause: the cams to ()I)Qrtltb the
cranks consecutively whereby during a com-
plete revolution of the cam-disks all the
cranks, and therefore all the clutehes, are op-
efated in turn substantially as set 6 fortli,
8. In change-speed gearing, a driving and
driven ahﬁit 2 |}lurnlltv of oear - wheels
numnted On szud shafts, and vmra;:ing to-
cether In patrs, a (ml{m;mndnw serles of
cmlplmtr—-(lut(hﬂs arranged hetween each
palr of gear-wheels on eae T shalt, and longl-
tudmally adjustable on the said shaft, cach
(‘{lll[)llll”‘—(‘lllfﬂll being adapted to be engaged
with the ecar-wheel on erither side of it or

“to be free of both and the corresponding

40

45

55

H0o

clutches on the driving and driven shalts be-
ing adapted for operation together, rotatable
disks ceared together and cach provided with
a ]mrtlw-( oneentrie and partly projecting and
reénterng can-groove with the [)m]mlmu
and memmimr pmta arranged in a different
part .ol the groove wlatlwl\ to the other
disks, a sertes of clute h-operating cranks en-
gaging i sald canm-grooveg, and means for
mt%tmw the cam-disks to cause the cams to
()])vrn,te the cranks consccutively wherehy,
during a complete revolution of the cam-disks
all tlm cranks, and therefore all the clutehes,

are operated in turn, substartially assot forth.,

9. Tn change-speed gearing, a driving and
o driven shaft, a plurality of gear —whwls
mounted loobvly on said shalts and engaging
together in pairs, a corresponding series of
pairs of coupling-clutches longitudinally ad-
justable on both shalts, the clutches on one
siiaft havinglong projec tions and the cluiches

of the other s .aft having shorter projections,

rotatable disks geared together and cach pro-
vided with a pantly—unu entric and partly

projecting and, reéntering cam-groove with

the projecting and I‘oentormg parts arranged

{

815,386

the other disks, and a serles of clutch-operat-
ing cranks engaging in said cam-grooves, sub-
stantially as set forth.

10. In change-speed gearing, a driving and
a driven shaft, a plurality of gear - wheels
mountedon said shafts and engaging together
In pairs, a corresponding series of coupling-
clutches : arranged between each pair of gear-
wheels on each shaft and longitudinally ad-
justable on the said shaft, each coupling-
clutch being adapted to be engﬂﬂ'ed with the
OO TS wheels on either side of it or to be free
of both and the corresponding clutches on
the driving and driven shafts being adapted
for operation together, the clutches on one
shaft having loncr pro]ectlons and the elutches
of the other shaft having shorter projections,

“rotatable disks geared tocrethﬂr and each pro-

vided- with a par tlv—-cm}centrlc and partly
projecting and reéntering cam-groove with
the projecting and roantermg parts arranged
in a different part of the groove relatwelv to
the other disks and a series of clutch-operat-

Jineranks engaging in sald cam-grooves, sub-

attmtmlh as set forth,

In change-speed gearing, a driving and
1 (llW’{’Il almft a plurality of gear-wheels
mounted 1{)()bt‘lV()ll snid shafts and engaging
together in pairs, a corresponding series of
pairs of muplmtr—vlut{ hes lt)ll”‘ltU(Tmﬂ“V ad-
justable on both shafts, rotatable disks geared
together and each puwuiod with a partly-—con—
centric and partly projecting and reéntering

- cam-groove with the projecting and reénter-

1Ny p: arts art ranged 1n o dl{’forvnt part of the
aroove wlltlu"h to the other disks, :111(1 f
series of cluteh-operating cranks engaging in
pairs with cach eam-groove to upvmtﬂtut]mf
them at different tnnm, substantially as set
fe rth.

12, In change-speed gearing, a driving and
a dnwn shaft, a [)Iumht\ of aeur - nhvvls
mounted lm)wl\ on said shafts and engaging

together in pairs, o corresponding series of
pairs of couphing-clutcehes longitudinally ad-

justable v both shafts, rotatable disks geared
together and each provided with a partly-
concentrie and pmtlv puuvctmtr and reen-
tering cam-groove with the projecting and
reéntering parts arranged m a different part
of the groove rvlutlwl) to the other disks, a
SCT10H of clutch-operating eranks engaging in

palrs with each cam-groove to opmuw both

of them at different tmwa and means for ro-
tating the cam-disks to cause the cams to op-
erate the cranks consecutively whereby dur-

inz a complete revolution-of the cam-disks

all the cehnks, and therefore all the coupling-
clutches are dpvmtvd In turn, substantially
as wt forth.

[n change-speed gearing, a driving and
1 (lnwn shaft, a plumlltv of gom—ulwels
mounted on said shafts and engaging {o-
getherin pairs, a corresponding ser wsul coup-

65 in a different part of the groove r(.,lati%ly to | ling-clutches uuuntrvd between each pair of

70
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L5 oth and

' 25 ‘gefir-wheel on eit

- 30 centric and part _
- cam-groove with the projecting and reénter- |
art of the |

815886 . S

: géar—#héels on each shaft and lgngitudiﬁally .

~adjustable on the said shaft, each coupling-
- elutch being a,da,]]:;ted 0 be engaged with the
- gear-wheel on eit

_. driving. and. driven shafts being adapted for
operation together, rotatable disks geared to-
gether and each provided with a partly-con-
centric and partly projecting and reéntering

'10 cam-groove with the projecting and reénter:
ing parts arranged in a different part of the.

. - groove relatively to the other disks, and a se-
- ries of clutch-operating cranks engaging in

pairs with each cam-groove to operate both -

15 of them at different times, substantially as

- get forth. S o
- .."“-:"_.'1;4,.‘-;,1;1_cﬁange'-speefd;g’e&ﬁng, a driving and
<. -driven.shaff, a plurality of gear-wheels

- mounted on said shafts and «

. gear-wheels on each shaft, and longitu Inally
‘adjustable on the said shaft, each coupling-
_clutch being adapted to be engaged with the
' er side of it or to be free of
both and the corresponding clutches on the

- operation together, rotatable disks geared to-
gether and each ;!pmvided with g &p&rtly—con—

' y projecting and

- 'driving and driven shafts being adapted for

Jing parts arranged in s different

-groove relatively to the other disks, a series

of clutch-operating cranks engaging 1n. pairs |

er side of it or to be free of
the corresponding clutches on the

_together in pairs, a co
pairs of coupling‘chitches Iongitudinally ad-

- ounted on s . engaging to-
. chﬁigether in pairs, & corresponding series of coup-
. ling-clutches arranged between each ga,lr of

reéntering |

at different times, and means for rotating

| with each cam-groove to operate.both of them .35

the cam-disks to cause the cams to operate '

the cranks consecutivel
complete

y whereby during a
15. In change-speed gédring, a driving and

mounted loosely on said shafts and engaging

A L
corresponding series of

Justable on both shafts, rotatable disks

geared together and each provided with a
projecting and

partly-concentric and .partl

reéntering cam-groove with the projecting:

. revolution of the cam -disks all
the cranks, and therefore all the couplin%-‘
.clutches, are operated in turn substantial y
‘as set forth. I -

40

8 driven shaft, .2 plurality of,'gear~wﬁieels |
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and reéntering parts arranged in a different .

part of the groove relatively to the other
disks, & series of clutch-operating cranks en-

gaging in said cam-grooves, a gear-wheel on
the shaft of one of the cam-disks and atoothed
segment engaging therewith, 2 hand-lever

therefor and a notched sector for said hand-

‘lever substantially as set forth.

-~ In testimony whereof we have hersunto set

our hands to this specification in the presence -

of two subscribing witnesses.

EUGEN SOLLER.

1

~  FRIEDRICH HOTTINGER.

‘Witnesses: =~ - -
' ALBERT GRAETER,
- Gro. GIFFORD.

- a1
-
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