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i:lb‘ ALy "mhonv zi; miay concern: B
i Beﬁi*i; known
SGHELLE’\IBACH ‘a e1tlze11 of the United States,
‘residing
State'of Ohlo have invented certain |
‘new ‘and tiseful: Improvements 1n - Variable-

“'Speed: Drwmg Mechanism; and I do hereby

declare the followine to be a full, clear, and

~ exact’ description ‘of the: mventmn such- as
1o ‘will"enable-others skilled ist the art to which _

1t appertains to' makeé and use the same.

My ‘inveéntion.relates:to improvements.in

verlable—speed driving mechanism. -Itispar- |
“ticularly edapted for use as a variable-speed |
15 ‘counter-shaft, but may be ‘employed to ad-
ventage in: other relations where a. variable
“‘$peed 15-desirable: - One of its objects is to
pmwde @' variable - speed driving mechan-

“1sm‘in"Wwhich'the change of speéd can be read-

20" 1lv conveniently; and quickly changed.

"

. d
L .'i
LS N

“.. “*35

e 5-.1

" Aniother object-isto provide a mechemem'

*’W’lth whieh afmdc varletlen of. ::.peede can be -

a,f,tamed %E” & HT-, Ty g

w1 Amothér eb]ect 18 to prewde a mechamem '

25 iy which: a nummum number ef parts are 1n
actmn at ‘oné time:: it

4 Another object is to: prcwde 1mpr0ved.

" miesnis for effecting a transition from one speed

. to anotherwithout i 111]ury or undue strain on |
30 the operating. parts; - |

55 Tt also ‘consists:an eertam deteﬂs of form
féembmatmn .and arrangement, all of which

!-l.ﬂ_.]

ef the's a,ceompenylncr dramnge n whlch-—— 3

Hition, of a va,na,ble—speed eounter——shaft em-
bedvmg thie: preferred form of my invention.

Fzg 21s'a similar; view. showing a modifica-
#Fig:"3:1s an enlarged detail sectional

e *tlﬁll’l
40 view: *’shewmg the method of connecting the
respectwe change-gears to the shaft. Flg

~i87a/ detail: of the mechemsm throuﬂ'h thh,,

i the: change: of speeds 1s. effected. - F1g H1is 4
Ugection on: ine v vof Fw

45 ' of oneiof the. belt-—pulle s

A represents the frame n whlch the epcra-—,_
o twe parts:are.mounted. " __
2,345 represent a. senes of gears mounted
- - on-shaft Brand: meshmn' 1cbpect1wlv mth.
5eTﬂcer56789 10.0n.the ShaftC R _
R £ 1 repreeente a. boss.or. enlerfremcnt of the |

shaft Binwhich.is cut a slot b which serves
a8 @ seet for the stem of a clutch or pawl O,
wlnch is-pressed. outwardly by a spring b°.
K represente notches on the inner face of |
the gears, to: rccen*e the. hcad of the pawl '

BN

thet I, WILLIAM: 'LORRAINE_

at Clnclmm,tl in the county of Hamil- |

will be: more cleerh;r set forth mn the description

Figtre: 1:1s a: side elevation, partly in sec-

Flﬂ' 6 Is & detell- |

F

'f

. cmplm tlle pullcve K I

F F’ 'represent loose eleeves on oiposwe
sides of the boss B’, said sleeves bemt,

‘sleeves speced apart, thus to provide a slot or

eld in
place-against the. boss by collars f and set-
SCrews f , and the boss serving to hold. the

IABLEW SPEED nnwme MECHANISM ;;‘ 1

60

opening . b*, through which the head of the

pawl O prejects into engagement. with the
notches K of the gears.
vided with a similar boss, clutch or pawl and
sleeves. =

The. sleeees F heve reek teeth

The shaft C is pro- L

f2 eut 1n __';

the:tr outer faces, which teeth are engaged by -

pinions: G G/,
shaft H, which is turned by hand-wheel % to

shaft the sheftrs BC endwise to bring the-
p&ll‘ .

‘pawls into engagement with any desﬂed
‘of gears.thereon. '
represente a

&
W’hlch 1S retemed

mounted on the. controller-

In position by means of the

o

eeei' oi'i the. .end of eh&.ﬁ C . -
75

coller I" and ring ¢’ engaging the enlarged end -
i* of the journal-box, so that the key * slides .
in the key-seat of the sheft as the shaft is

-shifted endwise. - .
J ‘represents a gear meshmcr

‘and mounted on shaft J’, whi ch
plo red either as the drwmg or driven shaft.

Wlth gear I

mey bé em-

8o

K’ represent pulleys, one of which re- - :

ceives a straight and the other a cross belt.

shifted by the key %’ to engage and drive

k represents a friction-clutch adapted te be -

either pulley K or K" and which when in 2

central position is disengaged from both.

L represents a. shifter-arm pwcted a.t L’ -

and carrying at its upper end rollers /,'engag-
Ing a grooved collar ',

which 1s connected to

90

and shifts the key £’ and clutch %. The arm
L2 of the shifter carries a roller 7%, Whlch 1sen~ -

gaged by the’ cams M M’ on the. controller-
shaft whenever it is employed to change the

‘speed, to first throw the.clutch % to a central -

Fesrtmn and relieve the parts of the driving
0

the clutch into enwaﬂement mth elthcr one. of
the pullexs again. |

ad, after which the cams come into p051t10n
~ wﬂ:h their notches. opposite the roller 12, so-
that the shifter can be emplm*ed 10 throw'

95

100

"Asshownin Fig. 1 'the pawle are 11 the act* |

of being shifted from one Pmr of gears to
anothei N reprceente a pulley mountcd on

| shaft B 111 a manuer similar to gear I, s0'as to

be driven by a Le\' entering a l\cv-scat in‘the

105

shaft B and so that the :-.»h&ft can be shifted -

endwise through the gear. This pullev can
‘bhe. emploved either as the driving or driven
pullev, as desired. T preferabh' however,

110

as dlu ere, 30 that_ )



P

‘when not in use all motion of the gears is |

- avolded.

" In the modification Figs. 2 and 3 1 provide |

~ “two pawls O O’ side by side, which are so ar-

g ranged.that in the dct™of shifting the shafts
endwise to vary the speed”ohe (}’-&wl comes
}

into, possessior to engage jbhp' adjacent gear
‘before the otherhasbecome disengaged from

“the preceding one,'as shown in Fig. 3,1 which |
10 -case either one or the other of the pawls.is.

forced into its soeket by reason of the gear
moving faster than the pawl until both pawls
- have been shifted into engagement with the

~game gesar. These pawlsare beveled to cause |

15~ them to catch in one direction only as they

' -are shifted laterally, so that one pawl is in po-

“sition to erigage one gear and the other is still
~ in position to: engage the last-used gear.

- Thus the pawls on the driving-shaft will tend
2010 drive both gears with which they engage,
" .but the pawls on the driven shaftcmmot%)oth

engage; but the one beneath the gear which
‘is traveling the fastest will engage to drive
- the driven shaft, which will cause the driven
=3 shaft to-revolve faster than the slow gear
thereon, with the result that the slower gear
on the driven shaft willatintervals, by means
of the rear inclined faces of the pawl, force
~ the pawl at appropriate intervals into the re-
.30 cess in the shaft. ~Thus I am enabled, partic-
* “ularly with light work, to avoid disengaging

~ the clutch at every change of speed, as one

set of pawls picks up the new speed and the
~ other set is released without undue jar or
35 strain. . | '

Where the two sets of pawls are employed,

to take up or relieve any strain due to the
40 chan%eof speeds. Thisis preferably effected
- asfollows:- Q represents a stationary bush-
ing on which the pulley N revolves. Q' rep-
resents a revolving sleeve, which serves as o
- housing for the sleevé F and is drivenby the
45 shait -g'by'means of a sliding key. - This
~ gleeve Q' carries a plate R, Whi(ix has ear R’
The spring P rests at one end against the ear
R’ and at the other end against projections
on the pulley, so that the strain of the belt on
<o the pulley compresses the springs to'a greater

~ orlessextent. S |
~ In Fig. 1 I have shown only one pawl to
ach shaft; but'one ormore may be employed,
~ as desired, on one or more sides of the shaft.
55" In Figs. 2, 8, and 5 they are shown projecting
7 from opposite sides of the shaft. s
In Fig.. 2 I have shown the pulleys K K’

 and cluteh k, mounted on an extension of the

shaft C, thereby dispensing with the shalt J’
and gears 1J. The cams M M’ are not shown
in Fig. 2, but may be employed thereon, if de-
sired. o | '
The sleeve T’ may, if desired, be tight on

60

the shaft or integral therewith, forming part
65 of the enlargement, but are preferably con- |

| except the pair in engagement with the p
“are out of contact with the shaft and idle

larged portion d a sleeve serving as a journal
shaft, said gears being adapted res

I preferably employ cushioning-springs P’ be-
tween the shafts B and pulley N, which serve

as sald s

818,128

structed as shown. As thusconstructed there

is less wear on the bore of the gears.

Tt .will be noted that .all the change gears
awls

and do not move. _
‘Having described my invention, what 1
claim 18— | | |
1. In a variable-speed mechanism, a driv-
ing-shaft adapted to be adjusted endwise and
provided with a key; a series of gears loosely

mounted on said shaft and adapted.to be re-

spectively engaged and driven by said key; a
driven shaft provided with a key and adapt-
ed to be shifted endwise; and a serles of gears
on said driven shaft in mesh with the gears
on the driving-shaft, and adapted to respec-

“tively impart motion to the driven shaft by
means of the key carried by the driven shaft.

2. In a'variable-speed mechanism, a driv-
ing-shaft having an enlarged portion, a key
seated in said enlarged portien; a sleeve serv-

ing as & journal for the reduced portion; a se-

ries of gears loosely. mounted on the driving-
shaft,- and adapted to be respectively en-

‘gaged by the key as the shaft is shifted end-

wise; means for engaging the sleeve to shift
the shaft endwise; a driven shaft having an
enlarged portion; a key seated in’said en-

for the reduced portion of said shaft; a series
of gears loosely mounted on the driven shaft
and in mesh with the gears-on the. driviniz—
ectively
to engage the key on the driven shaft and
transmit motion thereto by shifting the driven
shaft endwise; and means engaging the sleeve
on the driven shaft to shift it endwise.
3. In a variable-speed mechanism a driv-
ing-shaft having an enlarged portion; a key
seated in said enlarged portion; a sleeve serv-

ing as a journal for one end of the shaft; a se-

ries of gears loosely mounted on the shaft and

adapted to be respectively engaged by the

key by shifting the shaft endwise; a driven

‘shaft having an enlarged portion; a key seat-
ing in said enlarged portion of the shaft; a

sleeve serving as a journal for one end of the
shaft: a series of gears loosely mounted on

| the driven shaft, and adapted to be respec-

tively engaged by the key of the driven shaft

iaft is shifted endwise; and means
encaging the sleeves of the driving and
driven shafts to shift said shafts endwise
Unison. -

4. Tn a variable-speed mechanism, a driv-
ing-shaft having an enlarged portion; sleeves
mounted on said shaft on opposite sides of
said enlarged portion; a key seated
enlarged portion; a series of gears

loosely

mounted on the shaft and adapted to be en-
caged respectively by said key as the shaft 1s.
shifted endwise; a driven shaft having an en-

larged ,Fort'ion ; sleeves upon opgﬁsite sides of
said enlarged portion; a series ol gears loosely

in said

175
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mounted on said shaft and in mesh with the | mechanism for disengaging the load before
- gears on the driving-shatt, said gears on the | each change of speed. = Badmgoun viagol
| _:_dl‘l’?’qn-*_Sllﬂ,fﬁt,b?‘lnjg adapt _ed { P—:";be?-1]7'@5]1@0.)['}‘:91}? 8111 a ‘g"'m‘iable-fspeed Jnecllanlsnl,&drn”: |
engage_d;b}f 'F-'!l_e k@}_’?‘ Q_f Ithe | d.-l_‘lf? nsha it as 1t 18| ing-shaft adapted to be ad justed:endwiseanids’
5 shifted endwise to drivethe driven shaft; and | provided with a’'key:'a series‘of cearstooselyy e
means engaging the slee.j- es at one end on the | m ounted on said shaft and’ adapted torbewess »
driving and driven'shafts to shift said sha fts | spectivély engaged and driven by sqidikey bas

endwise in unison. - 7 driven shaft provided with*a key and adaptse

-, 5uIna variable-speed mechanism, a drive | ed to he shiffed endwise 4 'SBHes of deatsione
ro ing-shatt having an enlarged portion; a key | said driven shaft in mesh with the gearsions

- seated m snid enlarged portion; 4 sleeve serv- | the driving-shaft, and-adaptedicte respee- 2

~ Ing as-a journal 1or one end of the shaft: a se- tively impart motion to the-drivern shhft byt

 ries'of gears loosely mounted on the shaft and | mears of the key carried bythe deivensshatt; o

- gd_&p'ted; .to ‘be respectively. engaged ' and | a pulley adapted t.O.fdi‘:iifé,':ﬁéﬁiﬂ-ﬁfﬁﬁl’iﬁ%}i§i—ﬁﬁ?ﬁi‘ﬂ |

15 dri

ven:-by the kéy as the shaft is shifted end- | the forward direction; a pulley-adapted to: 8o

] |1 g - (. -

- wise; a driven shaft having an enlarged por- | drive said mechanism in ‘the Teyerse-dired
- tlon; a key seated in said enlargéd portion: a | tion; a clutch - adapted toengaga and +hes
sleeve serving as a journal for-one end of said | driven by either of’saiil‘“j)ﬁ]If?éi%s_f-iif;iémftfr*blliﬁ}g:ﬁ
. shalt; a series of gears loosely mounted on | mechanism adapted to shift'the dviving anid?
20 said shaft and in mesh with the gears on the “driven shafts endwise; aid niéhngtoperated:8s
~.dnving-shaft, said gears being adapted to be | by the controlling mechanisi for shiftitg =
Tespectively engaged by the key of the driven | said cluteh to release the lodd bhefore edqch:’
shaft as 1t is shifted end wise toinipart motion | change of speed.’ -~~~ % g Al
to the driven shaft; driving and driven pul- | 9. Ina variable-speed mechanisiy; & drive”

] PR .
YRV S W
SR N ,.-_,.:_.f:._!;r_{__l A

&

IR AL

25 1eys; a controlling mechanism engaging the ing-shaft provided with a sliding ¢luteh) a'réZtégo.

~ sleeves on the driving and driven shafts to- leasing-clutch influencing the rotation'of said= -

- shift, said shafts” endwise in unison; and | shaft, a plurality of different - sizéd “vedr<?
_means for automatically disengaging the load | wheels suspended around’ ‘aid: shaft and:

_ before each change of speed. = . . " | adapted to engage said  sliding” cltch; "

30 6. In-a’variable-speed mechanism, a driv- | driven shaft provided witha sliding ¢litehia oz

. ) - ., g ' " S, o s Lo L L T ' i LTI %-ﬁ"?"-_’r'f s R LY S b IR R v

ing-shaft having an enlarged portion;a key | plurality of different '--sme(_l“égeﬂr’}wh‘egl-:s._.-“ susL” e

seated m'said enlarged portion; a sleeve serv- pended around saic shaft and. adapted to'en
InZ as a journal for one'end of the shaft; a se-/| gage said cluteh; and medans for actuating the-

. - - _ P TR Y- . - | B S E T N ROE RO Na .‘.3-1"{.,-”- RN
ries of geers loosely mounted on the shaft and | releasing-cluteh: on. the driving- shatt and"

- 35 adapted to be respectively engaged and | shifting the driving and driven shaft clutchesiroo

driven by the key as the shaft.is shifted end- | in unison at a single movementi 7+ »= ¥ £ ¢y

- wise; a.driven shaft hawing an enlarged por- |- 10. In a variable-speed mechanism, a driv-

~tilon;a key seated in said enlarged portion; a | ing-shaft, a driven shaft, a plurality of gears

 sleeve serving as a journal for one end of said | of different sizes mounted concentrically with’ -

40 shaft; a series of gears loosely mounted- on | but not in contact with said shafts, clutch 1oz
- said shaft and in mesh with the gears on the | members on the respective shafts adapted '
driving-shatt, said gears being-adapted to be | to travel through said gears in tnison and to N

- respectively engaged by the key of the driven | respectively bring into operation different

~shaft-as 1t is shifted endwise to impart mo- | pairs of said gears, a controlling mechanism o

45 tioh to the driven shaft; driving.and driven | adapted to shift said clutch membets along 110 -
- pulleys; a controlling mechanism engaging | the shafts, and means operated by the con- .
the sleeves on the. driving and driven shafts | trolline mechanism for disengaging the load

N e B < T .
to shaft said shafts endwise 1n unisorn -and | before each change of speed.

means operated by the .controlling-mechan- [ 11. Ina variable-speed mechanism, g driv-
~501sm for disengaging the load before each |ing-shaft, a driven shaft, a plurality of differ- rxj
- change of speed. S - | ent-sized gears through the bores of which
- 7. .In a variable-speed mechanism, a driv- | said shafts pass, clutch members on the re-
ing-shaft-adapted to be adjusted endwise and spective shafts adapted to travel through the
- provided with a key: a series of gears loosely | bores of the gears, and to ;’espectlyely brlng-_ e
- 55 mounted on said shaft and adapted to be re- | into-operation different pairs of said gears to 120
- spectively engaged and'dfiven by said key;.a | effect a change of speeds, a controlling mech-
~driven'shaft provided with a kev and adapt- | anism acapted to shift said clutch members
_ed to be:shifted endwise: a series of gears on | along the shafts, and means operated in uni-
said driven shaft in mesh with the gears on | son with the controlling mechanism for dis-
60 the driving - shaft, and adapted to respec- | engaging the load before each™ change of 125
~tively 1impart motion to the driven shait by | speed. s
means of the kev carried by the driven shaft; | ~12. In a speed-variator, a pair of shafts, -
a driving and driven pullev: a controlling | means for driving one of said shafts, a clutch
- mechanism adapted to shit the shafts end- | controlling -the said drnf:ez intermeshing
65 wise; and means operated by the controlling | pairs of gear-wheels ot ‘different diameter 130




: U‘l

10
means for driving one of said shafts, inter-

20
ing-shaft having an enlargement, a series of

- shaft, a series of gears loosely mpunted on the |

25

@

- shiftin

loosely 'supported relative to said shafts, .
clutch-sleeves sliding -on said shafts within'

‘the gear-wheel bores, the said sleeves baving
- racks, gear-wheels hetween said sleeves en-
gaging said racks, and means for actuating- o
| 15..A speed-chaug .
‘prising two shafts, separate gears of different
“size revolubly supported on each shaft, the
| gears on one shaft meshing with those on the
“other shaft in reverse order, each shaft mov-

sald last-named gear-wheels, whereby the
said -clutch-sleeves are shifted simultane-
ously in either direction; substantially as de-
seribed. _ o
13. In a spegad—variator, a pair of shaits,

meshing pairs of gear-wheels of different d1-
ameter loosely supported relative to said
shafts, clutches sliding within said gear-

wheel bores adapted to fix any selected pair
of intermeshing geat-wheels to their shafts,
cear wheel mechanism for-

and rack and heel 1 _

said clutches simultaneously, sub-

stantially as desgribed.
14. In avariable-speed mechanism, a driv-

pawls seated in the enlargement, a sleeve
constituting a journal for one end of the

shaft and adapted to be respectively engaged
and driven by ‘the pawls as the shaft is

“shifted endwise, a driven shaft having an en-

" largement, a series of pawls seated in the en-

30

largement, a sleeve con:stit}itin§
one end of the shaft, a series o

gears on the driving-shaft, said gears being

adapted to be respectively engaged by the

pawls on the driving-shaft ‘as it is shifted

35 endwise to impart motion to the driven. shaft, {

a journal for |
oears loosely
“mounted. on the shaft and in*meésh-with the.

816,128

the &rr&ngémant of each of the pﬁwls of each

shaft being such that Lmé of the gears 1 en-

gaged by a part of sa:

ing pawls.

i

ng mechanism, com-

able axially with reference to the gears there-

on, a feather for locking each shaft to any one’
gear thereon, and means for shifting the shafts
through the gears and thereby unlocking them

from one pair of meshing gears and locking

“them to another pair of meshing gears, as set

forth. -

N 16, A speed - changing mechanism, com-
‘prising two shafts, separate gears of ditferent

size an each shaft, the gears an one shaft

‘meshing with those on the other shaft in re-

verse order, each shaft movable axially with
reference to the
and connections between the twgq - shafts
whereby the axial movement of ong shaft ef-
fects the axial movement of the other shaft,
as set forth. - g
In testimony whereof I have afhixed my

signature in presence of two witnesses.

WILLIAM LORRAINE _SCHE_LLENBAG&.

Witnesses:”
C. W. MiLEs,
CrarLEs F. DOLLE.

serigs of pawls before.
the preceding gear 1s Ileased by the remain-

40

45

50

55

_ the gears thereon, g fegther for -
locking each sha,?t to any one gear thergon,

6o
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