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To «ll whome it nvely coneerm: |

Be it known that L, Josrry SivcLair Faik-
rax, a subject of the Kingof the British Do-
minions, residing at Chiswick, London, ling-
land, {whose post-office address is 37 and 39
Tssex street, Strand, L.ondon, IEngland,) have
invented certain new ant useful lmprovements
in Speed - Reduction and Driving {zear, of
which the following is a specitication.

Mv invention relates to an improved speed-
reduction and driving gear adapted to trans-
mit power directly from the driving-shaft of
an electric motor, turbine, engtoe, or other
like shaft at a reduced number of revolutions
to that of the said driving-shaft. The ratio
of reduction is prearranged and '1s positive,
having a range within the practical inmits of
from about three to one. to about seven or
eight to one. As the said driving-gear is
adapted to drive in the same manuer from the

~same position and in the same direction as

(_F1
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hitherto, its use practically converts a high-
speed motor into a moderate or slow speed
motor. |

In tbe further desceription of my invention
reference is made to the accompanying draw-
ings, in which-- |

Figure 1 is a longitudinal elevation of re-
duction-gear having a pinion at the outer end
from which the reduced speed is transmitted
to an- outside spur-wheel, as deseribed.  Fig.
9 is an end elevation of Fig. 1. Fig. 3 1sa
vertical section of Figs. 1 and 2, showing the
combination of parts as arranged to drive
spur-gearing at the predetermined reduced
speed directly from the motor or engine shaft
by the aforesaid pinion. Fig. 4 1s an eleva-
tion, partly in section, of the improved re-
duction-gear having a pulley for driving at
the reduced speed by belt instead of the said
pinion, Flg. 5 is asimilar elevation to Mg,
4, huat showing two pulleys, the right-hand
puiley being shown by the part in section as se-
cured to the driving-shaft, and therefore rota-
tableatits full speed,side by side with the other
pulley, which is rotatable at the reduced speed.
Fig. 6 is a longitudinal section of a.halt-coup-

Ning, its sleeve being fitted upon and keyed

50

.to the hubof she planet-wheel disk and adapt-

ed to transmit reduced speed in the axial di-
rection to any other machine or apparatus by
a similar half-coupling, as indicated by dot-
ted lines. Fig. 7 is a partial end elevation of
Fie. 6. - Fig. 8 is also a longitudinal section
through a similar sleeve-and disk htting to
that shown in Figs. ¢ and 7, but provided
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with a cranl - pin to transmit reciprocating
motion at reduced speed to o pump or the

liky: and Fig. 9 is an end elevation of Fig. 8.

i the drawings the motor or engine shaft
or other drivine-shaft whose revolutions 1t 1s
required to veduce is indicated by «, which
brojects outwardly from a bearing 4, carried
by a standard, frame, or cover «, such as that
of an clectric motor, as indieated In g, 4.
The shaft ¢ carries an inner driving-pinion
or sun-wheel , formed integral with the shaft
or secured thereto by the key % Surround-
ine and in line with the sun-wheel ¢ 1s a sta-
tionary wheel ¢, having internal teeth whose
pitch-line is exactly coneentrie with that of
J. A svystem of two, three, or four planet-
wheels 2 are adapted to be driven by and re-
volve around the sun - wheel  and travel
aoainst the internal teeth of the stationary
wheel . the planst-wheels 7 being rotatable
upon pins g, secured in or integral with a
disk 2 or its equivalent—an arm or.arms or a
pulley or wheel.  The said disk or its equiva-
lent is provided with a hub ¢, bored to re-
ceive and be seated upon the outer end of the
driving-shaft -« and free to revolve thereon

00

8

i.n

independently of the motion of the shaft. As

the sun-pinion « drives the planct system of
wheels 77 they revolve upon the pins g, car-
rying the disk 4 and its hub ¢ forward with

thent in the well-known manner of sun and

planet gear devices. The speed of the disk
foand its hub /is reduced fromy that of the
drivine-shatt inaccordance with the ratio em-
ployed of « to e
transmittine member integral with or secured
to the disk 7 or the hiub / isavailabie for driv-
ine an outside mechanism at the said reduced
speed diveetly from the high-speed or motor
driving-shalt. |
Suitable power-transmitting members are
the pinion J, pulley /4, the half-coupling /,
and crank-disk . with crank-pin »'.  An ce-

centric may also be formed on or fitted to the
Liub 7. but'is not shown, as the crank-pin 1s

considered an equivalent for producing recip-
rocating motion, while the other members
transmitcircular motion. These power-trans-
mitting members are shown withaneye bored
out to it upon the hub / and keyed in posi-
tion by a cirenlar ot other shaped key or keys

7', (indicated by dotted lines in Fig. 81) but
the pulley £ or any other transmitting mein-
ber provided with a flange or web may be

driven by an extension ' of the pin g, as in-
dicated in Fie. 4. In this vase the washer
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(onscquently a power-
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“transversely to the s
In ovder to resist the strain of driving and

and nut o secures the pu]lev upon : ..fm(l qﬂ'ﬂmat
the thimbla 4.

The planet-disk 7 is recessed at /* to cover
the end of the sun-wheel ¢, and by thus say-
ing space and working in close proximity to
the bearing / and motor-cover «, Fig. 4, the
reduction-gear overhangs thé bearing to a
minimuin extent. The hub #

make a steady bearing upon the shaft « and
also affords suflicient width for the form of
power-transmitting member adopted.  For
example. it the lmb s formed inteerally as

10n or wheel 1s secured to the hub, as in Figs.
1, 2, and 3, the teeth shoulid be fallfﬁtlf’.‘ﬂtl)—
long and strong. enough by means of thein
piter to transmit. the required number of
horse-power safely to a similarly-formed out-
side-supported spur-wheel, with a margin for
clearance of the wheel hom contact on tho
outer face of the planet-disk /. If it i
formed as a pulley 4 to transmit power ]}y :
belt, the inside tace of the flange may be in
line with the onter face of the planet- disk or
extend over it or even over the fixed wheel «,
so that neither transmitting member over-
hangs the bearing ereatly nor conflicts with
the self- contained dldlﬂ"t(‘f‘l%tlc of a motor
having no outer bearing. This is also the
casc, but to 3] s:,huhtlv loss extent, when the
half- -coupling / 1s formed on or fittéd to the
hub + for transmitting power axially and

pin#/ for transmitting a reciprocating mot]m;
haﬂ ‘

adapt the improved reduction-gear to suit va-
rious forms of tr meittlno members, the
planet-disk /7 and its hub 7 are prefeml)l

mademteuml and the central drivinge-shaft « :

is (,:att,nded well inte or throueh tho lmb ancl
provision made for retaininge- collar ¢ or other

means of keeping all the parts in their rela-
’[‘he shaft « and hub /7 are

tive positions.
casy or working [it, the
former working hoe]v at its full numbor' of
revolutions mthm the Iatter, which in its
turn revolves at 1ts reduced mlmbw of wvolu-
tions upon the formeér. An oil-channel @' is
drilfed into the shaft, and a suitable lubricator
(not shown) is seenr ol nto b]w end of the shaft

or to the retaining-collar «" to supply the lu-
. hricant.

In SOIMIE CAses the lubricator itself
may be enlarded to form a retaining washer
or collar at the end of the shaft, if required,
and holes are drilled from thie (}LILHd(‘ of the
shaft into the central oil-channel o' commu-
nicating with a groove or grooves (,ut in the
bore ot the Imh . for thbtnlmtmﬂ the lubri-

“cant, as indicated in Fig. 3.

In some cases the main shaft 15 extended

extends out-

wardly from the planet-digk sufficiently to | to a I)Ianmtr-nmchme while with two belis

“and by varying the relative diameters of the

- ——

.
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same diameter, as shown in Fig. 5. pmmde i
variable speed from the full speed of the shaft

given by pulle,} n to the predetermined re-
“duced speed given by the pulley 4, the vari-

_f are shown in ¥ig. 3 with a collar ¢

sufficiently beyond the hub » tmecewe a pul- |

ley ., secured to the shaft by a

Ii\ov 7" beside
the pulley 4. These pulleys b

eing of the

ation being obtained by shifting a belt tr{}m
one to the other. This arrangement ﬂtl

single belt would be suita ble for QIVInY 2
slow cutting speed and a quick return speed

putleys in driving onto other pulleys further
moditications in the relative speeds are bbbﬁlll’i“
able. Similarly with respect to toothed pin-

a toothed pinion ; or separately- -tormed pin- . ions, which if of the same diameter may,

~drive a wheel or pmlon slidable on an outsids

shaft parallel with «; but in this case thers
should be a sufficient space between the two
driving-pinions for the drivén wheel tostand
clear betweens Such an arrangement would
be suitable for cranes and.some other ma-
chinery, and the variable speed thus predaced
is an improvement on the invention deseribed

1n the specification to British Letters Patent

to me, dated May 31, 1902, No. 12,321,

The apmdlm or.pins ¢ for the planet wheels
1‘3‘];131;(;
the rim of the p]anetndisk i, the end ¢° of
each pin being received therein and rlf*ﬂtﬂd
This arrangement also saves axial space upon
the shaft «v. The {;rther end 1s provided with
a screw and nut ¢ to retain each planet-wheel

7/ In place, and oil-channels are indicated by

dotted lines fed from a lubricator to be

serewed into theorifice 4 in the planct-disiz 4.

Thestationary wheel « is secured to the bear-
ing, standard, cover, or other parfof the prime
Mmover or mpamtm mrz'a ing the driving-shafs
«1n any convenient manuer, so as to ‘%‘."1{‘5}11811‘
form a partof the :Lppz}ratuq and be: beli-can
tained therewith For example, Figs. 4 and
5 show lugs ¢
wheel », each having a screw  passed thm:wn

By turning or milling
the outside of the brackets ¢ concentriec wish
the ]omlml or shaft « and similarly boring
the Ings ¢ to fit the stationary wheel the lat-
ter can be easily and cheaply secured in con-
cenbric position with the sun-wheel . Another
way is to face up the lugs ¢ and drill holes

therein parallel and concentricwith the shaft.

Studs ¢ (their outward end% with nuts only

being shown, Figs. 1, 2, and 8) are
at their outer t,ml tothe,nmtor -cover, as béfore

vided mth arms and a central hored Loss.gr

hub fitted upon a concentric circular parg of

the bearing / and secured in thai wnosition or
be cast integral with the cover of the mobor,

xtending fr ot the stationary

screwed <
1d

stated, or the stationary wheel 2 may be gro-
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1t into tlle tapped hole of a corresponding -
bracket ¢, cast on or screwed to the cover g
of an electric motor.

Iig
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and the teeth aceurately formed or cut in piace

therein, as desired. |
The half- -coupling / in Figs. 6 and 7 is fitted

upon the hub < and keyed thereto by the key
" when it is rvqmrml to transmit rotary mo-
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tion at the reduced speed in an axial direc-
tion. 1t is shown with a projection /" upon
the face of the cdisk; but it may be flat or re-
cessed, the other half-coupling (indicated by

dotted lines /) being correspondingly formed

and bolted thereto in the well-known manner.
A sleeve and dislk 7 %, similar to the half-coup-
ling' 7, may also be itted upon and keyved to
the hub or boss /. as shown in Figs. 8 and 9,
but is provided with g crank-pin 7/, secured
to the disk /% by the nut ,,* This is used for
transmitting: reciprocating motion.

1S @ power-transmitting number, it is prefer-
ably turned to a standard dimension for eacl
size of the reduction-gear to recejve elther
the pinion /, the pulley Z: the half-coupling /

or crank-disk /* with crank-pin #.', as may be |
power - transmittino
member—such as an eccentrice, rope driving

required.  Any other
vevel, chain, or worm wheel-——may be simi-
arly fitted on and secured to the hub 7 or
disk /4 instead for the object of my invention.
It 1s to be observed, therefore, that although
motion may be transmitted transversely or
axially by means of the above-named well-
known members for such purposes, vet in all
cases 1t 18 the reduced speed and not the high
speed that is thus cdealt with; also, the re-
duced speed is available in and transmitted
from substantially the same position upon
the motor-shatt and in the same general man-

[ - 4

ner as that from whicly only the high speed ;

has hitherto been obtained. Moreover, so
long as the fixed whee] does not exceed tlhe
outer diameter of an electric motor, for ex-
ample, it occupies practically no greater Space
than before, and within the proportion a I'o-

tio of reduction ecan be readily obtained of |

seven to one. Furthermore, | have found
that my improved reduction-gear can be Atted
on the projecting shaft on which the ordinary
pulley or pinion is keyed of almost all elec-
tric motors previously made and sold in this
country, and it is comparatively easy to
lengthen the exceptions sufficiently for the
burpose. Consequently by my 1nvention s
high-speed electric or
used to drive directly from its main Or cen-
tral shaft as though it were 2 moderate or
slow motor, this bringing it close to its work
and often avolding
plate and special outside reduction-oear.

It 1s also to be understood that an epleyelic
train or sun-and-planet gear being well known
and applied to so many arrangements of
ing I make no claim thereto alone.

I am

engine motor can be |

the use of a speclai bed- |

gear- |
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L. Aspeed-reduction and driving gear com-
bining a cover, having g bearing, with a shaft

revoluble in and brojecting fromn said hear- -

secured to the shaft in close
bearing;: a wheel having in-

INg'; & sun-wheel
proximity to the

~ternal teeth secured to sald cover so as to sur-

| enc
While the hub / may be integrally formed |

- next to the bearing,

aware, too, that a train of such gearing has

and coupled
an electric mo-

been combined within a gear-hox
to a driving-shaft or bolted to
tor, and this is also beyond the scope of my
Invention: but the points of novelty relied
on are set forth in the claims.

What I claim, anc
ters Patent

1S-—

of the United States,

desire to secure by Let-

|

round and be concentric with said sun-wheel:
a planet system of wheels rotatable on pins
and revoluble between the said sun and sta-
tionary wheels: a disk carrying the said pins
and having a hub rotatahn upon the outer
Lot the shaft, and a power-transmitting
member formed on op secured to the said hub,
substantially as and for the purpose herein-
before described and shown in the drawings.
2. A speed-reduction and 'IVING gear com-
bining a cover having a bearing, with a shatt
revoluble in and projecting from said bear-
INg; a sun-wheel secured to the shaft in cloge
proximity to the bearing, a wheel having in-
ternal teeth secured to said COVerso as to sur-
round and be concentric with said sun-wheel
a planet system of wheels rotatable on pINs
and revoluble between the said
tlonary wheels; a disk ‘arrying the said pings
and having a hab rotatable upon the outer
end of the shaft adapted to recejve one of
various forms of power-transmittine mem-
bers, substantially asand for the purpose here-
inbetore deseribed and shown in the drawings.
5. Thecombination ofan electric motor hay-
Ing an armature-shaft projecting from a bear-
Ing with a stationary internal-toothed whee]
surrounding and concentrje with the shaft
a sun-wheel secured on
the shaft next to the bearing in line with the
stationary wheel. and q planet system of wheels
carried by a disk operated by said sun-whee]
against the teeth of the stationary wheel revo-
luble on the outer end of the shaft and a power-
transmitting member carried and driven there-
by at a reduced
shatt, substantially as and for the purpose
specified and shown in the drawings.
4. The combination of high-speed motor

3

having a driving-shatt overhanging its bear-
Ing on one side of the motor, with a toothed

wheel secured to the sald motor a sun-and-
planet speed - reduction gear working upon
and operated by the saj( shatt against said
toothed wheel,
members arrange concentrically beside each
other, one driven directly by and at the full
speed of the shaft, and the other by and at
the speed of the red uction-gear, substantially
as and for the purpose specified and shown in
the drawings. |

5. The combination of motor having g
driving-shaft projecting from and overhang-
Ing its bearing with s speed-reduction gear
mounted upon and driven by said shaft, sub-
stantially as and for the purpose specified and
shown in the drawings. '

6. Thecombination of stationary bearing,
with a shaft projecting tfrom and revoluble in

sun and sta-

and two power - transmitting

75
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speed relative to that of the
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auid bearing, and a <un-and-planet speed-re-
ducing gear mounted: and revoluble on said
shaft, having its stationary member secured
to said bearing substantially as and for the
purpose specified and shown in the drawings.

7" The combination of o stationary bearing,
with a driving-shatt projecting from and revo-
luble in said bearing, a sun-and-planet gear

having a power-transi

od and revoluble on said projecting shatt,

means for securing 1ts stationary member 1n

q fixed concentric position with the said sun
and planet members, substantially as and for
the purpose specified and shown in the draw-
ings. |

3. A speed-reduction and driving gear hav-

ing in combination & frame ¢, having a bear-
ing b, and a driving-shaft journaled 1n and
projecting from said bearing; a sun-wheel ¢

801,517

I

secured to theshaftclose to the bearing; an in-
ternal-toothed wheel ¢, means tor securing 1t to
the said frame concentrically and 1n line with
qnid sun-wheel; a disk 7', having a recess %
overhanging a part of the sun-w
hub 4, revoluble on the shaft and adapted to
carry a pinion, pulley, or analogous power-
transmitting member; pins
planet-wheels f rotatable on said pins; and
means for retaining said hub on the shatt
substantially as and for the purpose herein
specified and shown in the drawings.

In testimony that 1 claim the foregolng as
my invention 1 have signed my name in pres-
ence of two subscribing witnesses.

, TOSEPH SINCLAIR PAIRFAX.

Witnesses: |
I ENRY J. DROCKWELL,
Hirzpa R. FORSTER.
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