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- UNITED STATES
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Patent OFFIcE.

'CHARLES F. LAUR,

COVINGTON, KENTUCKY, ASSIGNORS TO THE AMERICAN TOOL WORKS

COMPANY, OF CINCINNATI,

OHIO, A CORPORATION.

VARIABLE-SPEED MECHANISM.

SPECIFIGATION forming part of Letters Patent No. 755,504, dated March 22, 1904.

Application filed OE}tober 19, 1803. _.._Ser-ia,_l No. 177,636, (No model,)

To all whom it may concern.: _ _
~ Be 1t known that we, CHARLES F. LAUR, re-
siding at Cincinnati, in the county of Hamjil-
ton, State of Ohio, and ALBERT E. ROBINSON,

5 residing at Covington, in the county of Ken-
ton, State of Kentucky, citizens of the United
States, have invented certain new and useful
Improvements in Variable-Speed Mechanism,
of which the following is a specification.

10 ‘The primeobject of this Invention is to pro-

duce changes of speed with a minimum num--

ber of gear-wheels, ) -
The accompanying drawings show the im-
provement ‘as an . individual drive: but the
T5 prime object is to incorporate it into a ma-
chine-tool organization either as a variable-

speed counter-shaft or 1t may be built directly

Into the machine-frame—as, for 1nstance, into
the head-stock of a lathe. The mostacceptable
- 20 method, however, for some classes of tools is

~ to drive from a counter-shaft to the upper

shatt on the variator and couple the driven
shaft or lower one to the first work-shaft of
the machine. |

25 The improvement is not limited In its ap-

plication to supplant the cone-pulley; but it

‘may be used as a speed-varying device for
feeds as well or as a compounder for other
speed-varying devices—as, for instance, in the
30 lathe where a cone of gearsis employed to get

the various pitches of threads it may be used

tiply thenumber of threads. _
The features of the invention are more fully
35 set forth in the description of the accompany-
ing drawings, forming a part of this specifi-
cation, in which— - .
- Figure 1 is a central vertical section of our
Invention.
4° IFig. 1. Tig. 3 is a central vertical section of
~amodified form. Figs. 4, 5, 6, 7, 8, 9,10, 11
are diagram views illustrating the operation
of the device of Fig. 3. -
Following is the description of Fig. 3: the
45 driving and driven shafts are 1 and 2, respec-
tively. 5 5" represent a gear-wheel and sleeve
- loose on shaft 1; 7 7% another gear-wheel and
sleeve loose on shaft 1; 9 9% a third gear-wheel

~1n connection with the cone of gears to mul-

Fig. 2 is a section on line = 2,

and sleeve fixed on shaft 1,and 11 a gear-wheel
ixed on shaft 1. 8 is a driving-wheel fixed
on the sleeve 5% 66" represent a gear-wheel

~and sleeve loose on shaft 9. 8 §° represent a

gear-wheel and sleeve also loose on shaft 9.

10 10" represent the third gear-wheel and

sleeve loose on shaft 2, and 12 12° represent
a fourth gear-wheel and sleeve loose on shaft
2. The gear-wheels 5 and 6 are 1ntermeshed,

Tand 8 are intermeshed, 9 and 10 are inter-

meshed, 11 and 12 are intermeshed. The left

ends of the sleeve 7* 9* 8* 10* abut the right-
hand faces of the

gear-wheels 5 7 8 10, re-
spectively. The sleeves 7*9*8* 10* aresplined
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and upon them are slidably mounted the clutch

members 13, 15, 17, and 19, respectively. The
right-hand faces of the gear-wheels 5, 7, 6, and ¢

S are provided with the clutch members 14, 16,
18, and 20, which codperate, respectively, with

- thesliding members13, 15, 17, and 19. 21 rep-

resents. a two-face clutch fixed to turn with
shaft 2 and slidable thereon in either direc-

‘tion. The opposing face of the gear-wheel 10

1s provided with a clutch member 22, bv means
of which said gear-wheel is ixed to shaft 2
when the clutch 21 is shifted to the left to

make engagement with clutch member 29.
The opposing face of the gear-wheel 12 is pro-
vided with a clutch member 23, by means of

which said gear-wheel is fixed to turn with
shaft 2 when the clutch 21 is shifted to the
right into engagement with clutch member

1 23. 25 is a shifting-arm intermediately ful-
One end of the arm 25 is
connected to the sliding clutch member 13.

crumed on shaft 26.

The lower end of said arm is connected to the
clutch member 17. 27 represents another
shifting-arm intermediately tulerumed on a
shaft 28, the upper end of the arm 97 being

connected to the sliding clutch member 15,

the lower end of said arm being connected to
the sliding clutch member 19. 29 represents

| & third shifting-arm, one end of which is ful-

crumed on the shaft 30, the other end being
connected to the double clutch 21. Each of

these shifting-arms is provided with conven-
1ent means for controlling the same. |
In the preferred form shown in Fig. 2 the
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shaft 26 extends transversely of the support-
ing-cases and has the twin shifting-arms 25
25%, the extremities of sald arms being pro-
vided with the four pins and yokes 32 for en-
gaging upon opposite sides of the sliding
clutches 18 and 17 on shafts 1 and 9, respec-
tively. A handle 31 is fixed to the shaft 26
at the outside of the casing for reekmcf the
shifting-arm.

In Fw‘ 1, 4 1s shown as a eouplmﬂ‘ for tak-
ing power from shaft 2.

It will be understood that Fig. 1 is practi-
cally the same as Fig. 3, except that the gear-
wheels 5 and 6 and their sleeves, clutches, and

shifting-arms are omitted, the pulley 3 being

secured to, the sleeve 7" of the gear 7.

Six gear-wheels giving four speeds are illus-
trated in Fig. 1 and ewht gear-wheels O“IVIHO‘
eight Speeds in Fig. 3. |

AS the clutch member 18 is connected to the
clutch member 17 by the shifting-arm 25 and
as the clutch 15 is connected to the clutch

member 19 by the shifting-arm 27, it follows
‘that clutch members 13 and 17 cannot be en-

oaged at the same time and that elutch mem-

bers 15 and 19 cannot be engaged at the same
time. Also, obviously, operating-clutch mem-

bers 22 23, respectively, and gear-wheels 10
12 cannot be fixed to shaft 2 at the same time.

- Following 1s the operation ot the arrange-
ment of FIO" 1: If the clutch members 16 and
15 be enﬁ‘aﬂed and the clutch member 21 be
shifted into engagement with the clutch mem-
ber 23, 1t follows that gear-wheel 9 will-be
elutehed to the driving—wheel- 3 and shaft 2
will be driven from the engagement with
oear-wheels 11 12. If now the double clutch
21 be shifted to the left disengaging mem-

bers 21 23 and engaging members 21 22, 0b-
viously shaft 2 Wlll be driven thrmwh the

intermesh of gear-wheels 9 and 10, remaining
gear-wheels being idle. If now the clutch
member 19 be engaged with the cluteh mem-
ber 20, clutch members 16 15 will be disen-

gaged through the shifting-arm 27 and shaft

2 will be driven through the intermesh of
gear-wheels 7 and 8, remalning gear-wheels
being idle. The parts remaining .as last de-

scribed, if the clutch members 21 and 22 be

disengaged and clutch members 21 and 23 en-
oaged the motion will be transmitted through
the gear-wheels 7, 8, 10, 9, 11, and 12 in the
order named. Thus fourspeeds are obtained
from the six gear-wheels of Fig. 1 and the
manipulation of two levers—:. ¢., the levers
controlling the shifting-arms 27 and 29.
Following is the description of the manipu-
lation of the device of Fig. 3: Fig. 4 shows1in
diagram clutch members 13 and 14 engaged,

15 and 16 and 21 22, the relative speed of the

two shafts depending upon the ratio of gear-
ing of gear-wheels 11 and 12. This line of
transmission is indicated by the dotted lines
b b.. Fig. 5 shows the double clutch on shaft
2 shlfted to disengage the members 23 924

of the two shafts coul
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and to engage the members 21 22, the shafts

being driven at a relative speed dependent
upon the ratio of the gear-wheels 9 10. The

line of transmission is shown by the dotted
Jlinesce. InFig. 6 arms 25 and 27 have been

shifted to disengage the clutch members 13 and
14 and 15 and 16, thereby engaging clutch
members 17 18 and 19 20 on shaft 2, clutch
member 21 remalning In engageément with
clutch member 22. The shafts are driven at
a relative speed dependent upon the ratio of
gear-wheels 5 and 6. The line of transmis-
sion 1s indicated by the dotted lines & <. In
Fig. 7 clutch members 17 18 and 19 20 re-
main engaged and the double clutch is shifted
to dlc:eno*aﬂ"e the members 21 22 and to engage
members 23 24. The shaftsaredrivenat rela-
tive speeds dependent upon the ratio of the

| train of gears 56 10911 12. Theline of trans-

nmission 1s indicated by the dotted linese e. In
Fig. 8 clutch members 13 14 are engaged, also
members 19 20 and members 23 24. The
shafts are driven at a relative speed depend-
ent upon the ratio of the gear-wheels 78 109 11
12. Theline of transmission 1s indicated by the
dotted lines 7 7~ . In Fig. 9 clutch members
13 14 are engaged, also 19 20 and 21 22. The
shafts are driven at a relative -speed depend-
ent upon the ratio of the gear-wheels 7and 8,
the line of transmission being indicated by
dotted lines ¢ 9. In Fig. 10 clutch members
17 18 are engaged, also members 15 16 and 23

24. . The shafts are driven at relative speeds.
dependent upon the ratio of the train of gear-

ing'5 6 8 7 11 12 the line of transmission
being indicated by the dotted lines 4 4. In
Fig. 11 clutech members 17 18 are engaged,
also members 15 16 and members 21 22. The
shafts are driven at relative speeds depend-

ent upon the ratio of the gearing 56 8 7 910,

the line of transmission being indicated by the
dotted lines 2 2. Thus eight changes of speed
are obtainable from the four pairs of inter-
meshing gear-wheels illustrated in Fig. 3.
Various well-known mechanical demees may
be employed for fixing two or more gear-
wheels together, so as to revolve as a unit on a
oivenshatt, and also various mechanical means
may be employed for fixing certain of  the
cear-wheels to their respective shafts. Also
various methods may be employed for vari-
ously shifting to selected positions these de-
vices- by which the- gear-wheels are fixed to

one another on the same Shaft or fixed to their
shafts.
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It 1s obvious that the driving relationship |

d be reversed—that is,
4 be the driving and 3 the driven Wheul—*—WIth-
out altering the principle. 1t 1s also obvious
that the ratio of the gearing may be selected
at will with a view to the requiremente.' Also
it 18 obvious that in this system the unit is
three pairs of mtermeshing gear-wheels as a
minimum adapted to give four changes of
speed at least. Of these six gear- _wheels two

L
=y

125

ISD




1O

20

25

30

35

‘necting too'ether oear - Wheels on the s

755,504

are loose on their shafts, two are fixed, and

two are loose but ﬁxable to a shaft. Means
are provided for fixing either of the fixable
gears to 1ts shaft, and means are provided for
lutchmo* the loose gear-wheel on each shaft
to one 0.‘[ the other ﬁ*{ed or fixable gears on
its shaft, so that two cears will revolve as a
unit on the selected shqﬁft | |
As either of the two [oose gear-wheels may
be clutched to revolve with mother ogear-wheel
on the same shaft and as two of the, remain-
ing fixable gear-wheels may be selectively fixed
to a shaft, obmousl the compounding of two
speed-var 1&1301“% each having two changes gives
2, 1*esultant of four mmlmmn chanfres The de-
viceshownin Fig. 3, where four pairs of inter-
meshing gears are shown, still contains this

unit of three palrs of gear- Wheels and get four

changes plus. So, howevex the range be am-
phﬁed 1t will be built upon this system, and

.therefore respond to the movre generic of the

claims defining the invention.
Hamnﬂ‘ desc,rlbed our invention, we claim—
1. In a variable-speed device, two shafts,
three or more pairs of mtermeshm oear-
wheels of varying diameter, some of which are
loose, some of ‘which are ﬁxed and some of

whmh are loose but fixable to a shaft, means

tor connecting together two or more of the
gear-wheels on the. same shaft, means for en-
gaging a fixable gear-wheel with 1ts shaft and
a drive, substantmlhr as specified.

9. In a variable-speed device, two Shafts

- pairs of intermeshing gear- Wheels of varying

diameter, loose on said shafts, means for con-

same
shaft, means for fixing some of the gear-

| wheels to the shaft, and means for rotating
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the prime member of the system substantlally

‘as specified.

3. A variable-speed device, two shafts, in-
termeshing pairs of gear- WheelS of varying
diameter thereon, some of sald gear-wheels
being loose, some fixed, and some loose but
fixable on said shafts, one intermeshing pair
of the loose gears, having sleeves abuttmﬁ‘
the opposing faces of another pair of loose
gears, sliding clutches on said sleeves, adapt-
e to fix towether two gear-wheels on the same
shaft, means for rotatmo" one of the loose
oear- wqeels and means 1‘01‘ fixing a fixable
gear-wheel to its shaft, substantially as S]_)O(}l-
ed

4. In a mmable-—speed dewce, two shafts,
pairs of intermeshing gear-wheels of varying
diameter thereon, some loose, some fixed, and
some loose but ﬁ}:ab e +hereon clutches be-
tween the gears adapted to 10011 a loose gear
to a fixed gear, a clutch hetween one of the
fixable gears and its shaft, a shifting-arm be-
tween the loose-gear clutches adanted to alter-

nately engage and disengage them and means
for rotating one of the membels Substtmtmlly

as-specifi ed.

loose but fixable to said Shatts

5. In a variable-speed device, two shafts,
three pairs of intermeshing gear-wheels of
varying diameter thereon, some loose, some
fixed and some loose but htable, clutclhes and

shiftipg means therefor substantially as shown
for giving a minimum of four speed changes,

and means-for rotating one of the members,
substantially as speclhed

6. In a variable - speed device, two shafts,
three pairs of intermeshing gear- Wheels there-
on, two of the gears being loose, two being
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hxed and two IOOSG but ﬁmble means for |

clutchmg a loose gear to another gear on the
same shaft, means for fixing either of the fix-
able gears to a shaft, and means for rotating
one of the members, substantially as Spemﬁed

7. In a variable - speed device, two shafts,
four pairs of intermeshing gear- -wheels of va-
rying diameter thereon, c
shifting means, for pr odu cing eight chanﬂ‘es

of sweed substantnl]y as sl’}eclhed

8. A V‘unble—-speed cdlevice comprising 6WO
shafts a minimum of three pairs of inter 111681’1—-
ing gears thereon of varying diameter, one of
the intermeshing pairs being loose on its re-
spective shafts, a driving- Wheel two of the
remaining gear-wheels bemo ﬁxed and two
loose but | fixable to the shatt, clutches between
the pair of loose gear- ~wheels and
jacent pair of gear-wheels, adapted to fix two
gear-wheels together to IGVOlVG as a unit on
e%ch shaft, and means for fixing either of the
fixable gear-wheels to a shaft, substantially
as specified. |

9. In a variable-speed device, two shafts,
a minimum of hree palrs of 111termeshmo
gear-wheels of varying diameter thereon, one
palr of which is loose on said shaft. bWo of
the remaining four gear-wheels bemﬂ ixed
and two loose but “fixable on said Shaitq
clutches between the first and second pairs of
gear-wheels adapted to fix two gear-wheels

.toa*ether to revolve as a unit on said shafts

respectwelv, a shifting-arm engaging said
clutches and adapted to alternately engage

and disengage the clutches on opposite shatts

slnftmcr—cl utch between the second and thlrd
pairs of mtermeshm o gear-wheels adapted to
fix either of the two ﬁxable gear-wheels to its

shaft, and a driving- Wheel subsmntmlly as

specified.

10. In a Varlable—speed device, two shafts,
a minimum of three pairs of mtel meshmcr
gear-wheels of varying diameter thereon, one
pair of which is loose thereon, two of the re-
maining four gear-wheels bema* ixed, and two
sm;ttmm-
clutches on said shafts between the loose and
the next adjacent pairs of intermeshing gear-
wheels, adapted to fix two gear-wheels to-
gether to revolve as a unit on each shaft, a
transverse shaft between said first - named

shafts, an arm thereon engaging said clutches
for ‘ﬂtermtely shifting them, a handle for op-

utchmg, fixing and

the next ad-
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erating said transverse shaft, a clutch between

the fixed and the fixable gears adapted to fix
either of the latter to its shaft, means for
throwing said last-named cluteh, and a drive,
SllbstalltI&HV as specified. o

11. ‘Ina variable-speed device, two shafts
minimum of three pairs of 1ntermeshmg gear-

‘wheels of V&I‘VIH‘J‘ diameter thereon, one inter-
meshing pair being loose, two of the remal

n-
X -

Ing gears being fixed and two loose but fi

able to said shafts clutches between the loose

pair and the next adjacent pair, a clutch be-
tween said fixed and fixable gears, means for
shifting said clutches to give a minimum of
four speeds and a drwe, substantially as
Spemﬁed

12. A speed-variator comprising two shafts,
a set of six gears of varying ratios arrano‘ed
In series on the. two shafts, clutch-and-lever
mechanism on both shafts by suitable manipu-

lation of which four changes of speed may be

obtained, substantially as speclﬁed

13. A Speed -variator comprising a frame,

two shafts parallel to each other, a loose gear-
wheel on either shaft carrying at one end of

‘1ts hub the means for receiving power from

some ‘outside source and cluteh - and - lever
mechanism for connecting said loose gear-
wheel 1n train with the other gears, substan-
tially as specified. -

14. A speed-variator comprising a frame,

two parallel shafts, six gears mounted on the

two parallel shafts, said gears being disposed
oppositely 1n pairs in the same plane, clutch-
and-lever mechanism on both shafts, a pair of
rock -shafts, rocker-arms and clutch - forks
carried by said rock-shafts, and a pair of levers

755,504

for the purpose of shifting the clutches, sub-
stantially as specified.

15. Inaspeed-variator, a frame, two shafts
a pair of intermeshing gear - wheels loosely
mounted on said shafts, a power-wheel fixed
to one of said gear-wheels, a second pair of
intermeshing gear-wheels on said shafts, hav-
ing elongated hubs, extended toward sald
rst- named palr of wear-wheels the sald sec-
ond pair of gear- wheels belncr also loosely

mounted on thelr shafts, clutches Sphned on .

the said hubs and adapted to engage the first-
named gear-wheels, whereby tWo oear-wheels
on the same shaft may be fixed to rotate as a
unit, means for shifting said clutches, and
means for fixing a loose g oear-wheel to its shaft,
substantially as described.

16. In a variable-speed device, two shafts,
a loose and a fast gear on one ShELft loose gears
on the other Shaft,, means for ﬁxing said gears
in proper driving relation, and a power-wheel

mounted to rotate with the loose gear for im-

p&I‘tlIlO' or recelving motion, substantlally as
specified.

17. In a variable-speed device, two shafts,
pairs of intermeshing gears of varying diame-
ter, loose thereon, means for fixing two gears
togethér on their shatt, and means for fixing
a selected gear to its shaft, substantially as
specified.

In testimony whereof we have hereunto set

our hands.
CHARLES F. LAUR.
ALBERT E. ROBINSON.

Withesses:
Orver B. KaIsEr,
Liuise Brck.
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