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Fooend !t veloom of VT COTeeTTe:

Bear known that 1, Hesny Foun, a citi
ol the Tnited States of Ameriea, eesiding
Detroit, in the cotnty of Wayne al Stare Hl
Michigan, lave invented certain new and
useful Iimprovements in Automobile Drive-
Gear, of which the following is o spectheation,
relerenee being had therein to the accompa-
nving drawings

This invention relates wore spee sifieally 1o
tnprevemoents i antomehile deive meehan-
o Lo the purpose of prodoeing o change of
specd or for reversing the motion: amd the

(&N

ivention consists in the improved construc
tion, arrangeent, sl operntion of 13 arts |
more fully hereinalter set lut.IL and =shown
4

-

i the aceompanying drawings, in whicl

Figure l le elevation part |\ i
Hon, g 2 isa central seetion,
3, ¢1l1t| G oare t]v tanebied sections of the l;.uh s |
mlll ated by rhv numerals ol reference. Mg,
7T isadetached elevation of the actuating p.ut
ol the clutch mechanism, partly i section;
al Fig, 8 s uside elevation of g, 7.

I represents the driving-shaft,

2 is o hollow brake-deum adapted to rotate |
about the shafe aned eareving two sets of
ihree externally-teothed spur-gears 3, 4, and
Fooeneh set mounted upottaoshelt 6, wherehy

suidl spur-gears are adi apted to turn together
on thelr vwn , as well as move plane-
carily around the deivine -shalt when the
drom i rotating, The faee of the deom iz !

formeed with o brale-wheel 7, wich which the
brake-strap 2 is adapted to engage and haold
th dene frone rotating,

Uty aned 11 are three externallv-tonthed
e within -‘_he'([['ullt avnel resh-
vapur-gears 3, 4, and A, respee-
| vspur-gear 10 1s Iw\u] upot the

m--.h ife anad forms the primary dviving- |

The spur-gear % is sleeved upon a husl

he primary drive-gear and forms the

-n‘('u!‘,c]il‘.'_\' driving-gear and the spur-gear 11

i»e steeved upon the dreiving-shafi -.1|\|l forms
the deiven Year

The ».{rmul.u'. [[1'iTin<r -gear 0 and - the
driven gear 11 are formed at Ctheiv onter ends
with ollsets 14 and 15, respectively, which
forue the journ |l beavings upon which the |

Celrim rotates,

Fouter faee, and withio

| power-transtitiing  means,

004, Berinl He, 219,012,

and they are also formed with
clamping -llanges 16 pnd 17, vespeetively,
whicl nre adapted (o bear against the vppo-
site sides of the deimaond elemp the saone be-
tween them. The clamping-fange 16 s
formed at its rim portion mio a brake-wheel
18, upon which the hrake-strap 195 addapted
o engage o holl the secondary driving-
eear from retating.

The e ul”'l])lnl"-fldl'll‘i 17 of the driven gear
L1 is formed with a central recess 20 upon its
this recess a leather-
facod clamping-disk 21 i3 removably secured
upoit the driving-shalt, preferably as shown,
by forning o shoulder 22 on the shalt and se-
curing the elamping-disk against the shoul-
der by aonue 28, a0 lkey being nsed to hold the
clamping-disle from rotating on the shaft.
The clamping-disk 21 1= ttnllph tely housed
W lt lll]] [11(’ recss !J\ i ."s]t"(‘\- o 2 o []ll’ll[ =
ing-shalt, which sloeve has an enlarged fange
25 det achably holted to the clamping- pi.uc
and covers the recess.  The sleeve 24 forms
the driven sleeve and may earry any suitable
As shown in
the drawings, the sleeve extends some dis-
tanee bevond the end of the driving-shalt,
and this extended portion forms a square
socket, into whieh the end of the deiven shalt
20 loosely engnees,
two parts, connected by a universal joint 27
to permit of transmitting the power inoany
desired divection, and (o provide ao complete
housing for this transitting-shaft a bearing
RERE prundvd whiel has a spherical enlarge-
ment coneentrically tnelosing the universal
Jeint and formes o ball-aml=socket conneetion
with the adjacend =ection of an inclosing
jaeiket 20 for the transmitting-shaft.

The brake-drum 2 as well as the gears 9
and 11 are rotatable independently of each
other.  Thoey [nterally slidalile aml
be firmly hebd together aml against inde-
pendent rotation by being ¢ Luu- 1l together
between the lxel “elampti "—l[l‘\[\ 2] .111({ i
leather-faced c-ann‘E:-ing—rEi:. 300 This disk

-

is laterally slidably supported upon a shoul-
a0

der 31 on the inner end of a collar whieh
is adjustably cecored upon o collur 33, fixed
upon the driving-shaft by a pin 40 or other-

Thiz shaft 1= made !
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-eollar 32 is screws

wise. The adjustic v
and the latter is

threaded upon the collar 33,
provided upow its perip
nal ETOOVES for a set- w 34 Lo engpge into
to hold the collar 31 in its adjusted position.
The shoulder 31 on the collar 32 18 o trinngle
or other suitable polvgonal form, and the ap-
erture in the clamping-disk 30 is of corre-
spo:nding shape, thereby holding the c]am{)—
ing-disk from rotating independently. The
collar 32 carries a number of clamping-dogs
35, adapted to be actuated by a cone-collar
36, sliding on the shaft [ and carried by the
forked end of a lever (not shown) under con-
trol of the operator, all in the well-known
manner,

The driving-shaft 1 is in horizontal aline- |

ment witl the motor-shaft 39 and is detach-
ably seeured to the hub of the balanee-wheel
37 of the motor, a distance-piece 38 being
preferably interposed between, whereby in
ldct-achi‘ng the driving-shaft from the balance-

wheel and removing the distance-piece the |

“‘110]9 tranBIII SO EJI'UEJ(E[' LH A0 h[’. I'(‘.]]'I(J\'_i‘.d
without disturbing any other part of the gear
exeept taking off the cap-piece of the bear-
mng 28,

The parts being construeted and arranged
as described, they are intended to operate as
follows: First, in the condition of the parts as
shown in Fig. 2 the driving-shaft will rotate
without transmitting power to the driven
shaft; second, if the cone-sleeve 36 iz thrown
into action the elamping-disk 30, clamping-
ﬁ:lngc 16, drum 2, clamping-flange 17, and
elamping-idisk 21 will be clamped together
and rotate with the shaft 1, and thus trans-
mit power to the driven shaft at the same
':'.[}cc-[l[
the band-brake strap 19 is applied power

will be transmitted to the driven shaft at a |

slower speedandin thereverse direction, and,

fourth, if the brake -strap 3 is applied power |
will be transmitted to the driven shaft in the |

same direction, but at a slower speed,

One of the principal advantages of my
constraetion is that in order to transmit
power at full speed ahead if requires the frie-
tional engagement of the five members 30,
16, 2, 17, and 21, which transmits the power
by w gradually-increasing turning effort be-
tween the different surfaces without throw-
ing any injurious stress upon the machinery
or requiring any extra demand on the source
of power, Sinee the transmitting power of
the eluteh depends upon the degree of frie-
tional adhesion between the clam ]p[ng—disk
21 and elamping-fange 17, inasmieh as these
two members have less frictional surface he-
tween them than all the other members, it
will be understood that the complete hous-
ing of the disk 21, and thus guarding it
against sll effeets of moisture, dust, &e.,
tending to influence the power of the cluteh,
is an important advantage and accomplishes

r with longitudi- |

and in the same direction; third, if

T8V, 008

[in a simple way all the advantages incident.
| to housing the whole transmission-gear. My
| eonstruetion also affords great facility for as-
sembling the parts and mounting and dis-
maounting it.  For instance, there is no ne-
ty for taking the brake-drum apart,
since the gears 9, 10, and 11 and 3, 4, and 5
may he all withdrawn through the openings
in the side of the drum. The drum may
; thus be cast in one piece, and there will be
no trouble from oil leaking out.

Although I have omitted all reference to
| the running - gear of the automobile, it will
| be readily understood thai my invention in
its specific form is designed for o zo-called
“hevel-gear drive,” in which the power is
transmitbed through the driven shalt to the
rear axle by means of bevel-gears in the well-
known manner,

Having thus fully described my invention,
what 1 elaim is-

1. The combination with a driving shaft,
of 0 primary driving-gear fast upon the shaft,
a secondary driving-gear and a driven gear
loose upon the shaft and each provided with
a clamping member, o hrake-drum between
said clamping members and adapted to ro-
tate mndependently thereof and of the shaft,
planetary gears earried by the brake-drum
and meshing with the driving and driven
gears and means for actuating the clamping
members to clamp the drum fast between
! them.

2. The combination with a driving-shaft,
of a primary driving-gear fust upon the shaft,
a secolidary driving-gear and a driven gear
loose upon the shaft and each provided with
flanges, a brake-drum interposed hetween
said flanges and supported thereon free to ro-
i tate independently thereof and of the shaft,
the flanges being adapted to form clamping
members, o set of planetary gears carried by
the drum and meshing with the driving and
driven gears and means for actuating the
elamping members to elamp the drum fast
batween them.

3. The combination with the driving-shaft
and driven sleeve, of a primary driving-sear
Tast on the shaft, a secondary driving-gear
and a driven gear sleeved upon the shaft and
laterally slidable thereon, a brake-drum con-
centrically inclosing said driving and driven
goars, o set of planetary zears carried by the
drum and meshing With the driving and
driven gears, the secondary driving-gear and
the driven gear being provided with flanges
adapted to frictionally engage the sides of
[ the drum and with offseta projecting into
i openings in the sides of the drum and sulp—
|p<'nr1.-ing the same in position belween the
clamping -flanges free to rotate or to be
clamped between the same and means for ae-
tuating the clamping-flanges to clamp the
drum between them. ,

i 4. The combination with the driving-shaft
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anil driven s
[ast upon the
anl a driven ge

sl i, of o ]?[1[]‘.{11\ dri J.H.I'L..‘ gear

rslecved PO, the shaft and

- inelosing said driving and driven

' i v the hrako-
ll]Llll sl the driving and
driven gears, the seeondary driving-gear and
the devven gear provided  with elamping-
Hanges adapted to support the drum e
tween them free to rotate or to elunp the
same Tast between them, two elamping-disks
carried ]1\' the drivine - shaft dllcll formi
with said elamping s and drum me
hers of a friction-clote |.L. and means for ace-
kit i cluteh,

wenre, planet

ing-gear
-t
ally “slidable
teally in-
"t] <| Yen gears, i lJ.J.I]l‘T—
eel b the dewm and mesh-
: Udviven pears, the see-
IS ul driven gear provided
with elumping-tlanges adapted to (ilmp e
densn between th atal with bearings upon
whiel the drum s journaled, o laterally-slid-
able clonping-disk adapted to frictionally en-
gage upon the nulu faee of the clamping
it ange of the secondary driving-gear, means
foracty lte |1-r|]w~= amelntoengaoement rln-m—
with and a Tixed elamping-dis om the shaft
adap lm' to frictionall v engage wi L ouker
Fice ol the el ping-(] .l[]‘?l‘ll‘llllf.'i.lll'\ engear.
The combivation with the driving-shaft

and driven steeve, of a primary driving-gear
st wpon the shalt, @ seconda 'd[l\lu"' ~Tear
and adriven gearlooze upon the shaft and lat-
erally slidable thereon, & rotary brake-drium
concentrically  inclosing sald driving  and
driven genrs, planetary zears carvied by the
brale-dem aml meshine with the aforesaid
grars, Lhe secondary dreiving-gear and the
driven gear provided wit] mev. lapted to
elamp the denm fast hetween them and with
hearines supporting the deam, a clamping-
i allvslidals ]\ carried by the shalt and

provided with means for actuating it into frie-
tional engagement with the onter face of the
clamping-dislk of the secondary driving-gear,
and o fixed clamping-diske upon the shaft
adapted o Irictionally engaze with the outer
Fnee of the els ampi ing-i .ml‘!vut the driven zear,
saiel el ping-lange heing recessed and form-
i‘.)\' a hotsing for the fixed elamping-di
[ lie combination with the driving-shaft,

: [l['ll\il'l;.,':—gl'ﬂ[' tE}E‘[‘l'U[]. il -‘i(‘l.‘ﬂ'l'l(l—
e and a driven gear laterally
the shalt and provided with
¢ Luu i -Hd'll“"t‘-u. a rotary brake-drum inter
posid Befween said clamping-llanges, planet-
i by said brake - deun and

|'|'|'|

the st
elosing thedrivi
tol searsear
cowith the drivi
ondarvalriva

ATV rears o
Hieshing 1L|1 the driving amd driven gears,
|.:1tu|.L||‘\ sldable clamping-disk dLLalgllCd to |

ift, o secondary driving-gear |

diclable thereon, a brake-drum con-

=

" rietionally engage with the outer lace ol the
clamping - flange of the secondary driving-
00T, meats o lL[1.I]11'.‘]" the same, a lixed
clamping- {11 sk upon the shaft adapted fo lvie-
tionaliv engage with the ovuter Tace of the
v]a:npin;:-[!..ugv of the deiven eear, and a
driven sleeve secured tosabl deiven clamping-
Hange and for i connection therewith
an melosed honsing For the fived elamping-
dish.

The combination with the driving-shaft,
of a privvary driving-gear therean, a second-
Cary driving-zear anel o driven gear laterally
: able upon the shafe and provided with
telar ]l[Jl'I]"—”..l wes, o rotary brake - drum in-

terposed belween L elamping - flunges,
planctary gears earried by sald brake- IllHI"
andd intermeshine wich the deiving and driven
wears, a8 lafe - atidding (lh"lplll"—(il\.k
adapted o lrictionallv engage with the onte
face of the elamping re ol the secondary
drivinge - sear, means for o said
clampig=disk, o elamping-di Hpon
the shalt and adapted o frietionally engagre
with the onter Tace of the clamping - Hange
of the deiven gear. adriven sleeve aecnred
upon sabl owter faee, and brake deviees for
hnldlutrd'llh( r the beake-dem or the second-
"m drivi ing-mear from rotating,

The q_'t]'[]],!l[ ']LI-;JI'I with the balanece-
n']w 1 af the motor, of o detachable distanee-
piece carried oo the ..-\I|J of the wheel, a driv
mreshalt detachably seenred to satd distanee-
picee axially with the balance-wheel, and o
power-transmitting devier upon the drive-
\hdﬁ terminating in a driven sleeve extend-
ing bevond the Tndd of the drive-shalt and
1)1::\1;1[.‘([ with o socket for detachably re-
ceiving a driven shalt and transmitting mo-
tion thereto.

1k The eombination with the motor, of 2
drive-shalt at the end of the motor-shaft and
continonzly revolving therew Ih'_ a4 POwer-
transmitting deviee upon the drive-shaft of
the planetary type having a driven member
lonse upon the driveshalt and controlling
means operating whoelly  through friction,
zaid deiven members L1|m d toberevolved at
the same speed with the drive-shalt or at a
glower speed in either direction, a sleeve car-
riedd by the driven member and projeciing
]w.\'mu| the end of the dreive-shaft, o deiven
shaft having a portion thereol adjacent to
the end of the drive-shalt socketed in said
sleeve, a bearing in which said sleeve is sup-
ported, and o universal joint in the drive-
:'-'-]].'lﬂ. adjacent to its =ocketed portion.

The ecombination with the balanee-
\\hL‘L‘l of the moter, of adrivine-shalt detach-
ably secnred to the b of said wheel i axial
alinentent therewith, a power-transmiciing
ey iee upon s il slial 1,1=[m111nl|11_tr at [h.l‘
end of the shaft inaal

o sleeve aml lﬂl.Lf:l
j ed to transmit motion thereto from the s

it
| at the same speed s that ol the driving-shalt
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or af a slower speed in either direction, said
driven sleeve having a portion extending be-
vond the end of the d riving-shaft, a driven
shaft detachably engaging into said ex-
tended portion of the driven sleeve and
adapted to rotate therewith, a universal
joint in said driven shaft adjacent to the end
of the driven sleeve, a hearmg in which the
drive-sleeve is J[JLlI‘IllL]Ld a hoaumw for the
(l[l‘i’l]‘l"’—-.}]ult IL:]_]IL: ent bo L,]le unwersal JOlnt
and o ball-and-socket connection between
said bearings concentrically inclosing the
universal joint.

The combination with the drive-shaft,
of a closed brake-drum the sides of which
form frietion-disks and have openings there-
in, planetary gears innlosed_wié.hin said drum,
spur-wheels upon the driving-shaft within

110 diim and meshing with the planetary

gears, the spur-wheels a.d]accnt to the sides |

of the drum provided with r,,lmn[:m-r TeT-
bers adapted to frictionally engage the sides
of the drum and with offsets pu}]q,ctmgmto
the openings therein and forming bearings
for the dram to revelve npon, said openings
being of a size to permit the introduetion and
removalof the parts inclosed within the drum,
and means to actuate the (,la111p1_u<r—ﬂa.nu{=s
into frictional contact with the sides of the
drum,

13. The combination with the drive-shaft,

of & brake-drum the sides of which form frie- |

tion-disks and have openings therein, planet-
ary gears carried within said brake-diam,
spur-wheels upon the drive-shaft within the

787,

208

| drum and meshing with the planetary gears-
! the spur-wheels a.d]accnt to the sides of H‘lo
L deum being loose upon the drive-shalt and
| provided with elamping members adapted to
frictionally engage the \-Id&,-, of the drum ‘m_d
with offsets pm_]ettmu* into the openings
therein, friction hrakes for one of said clamp-
ing members and for the brake-drum, a drive
connection between the other clamping mem-
ber and a driven shaft, and means for actu-
ating the clamping members to elamp the

drum fast between them.

14. The combination with the motor, of a
drive-shaft rigidly connected with the shaft
{ of the motor and continuously revelving with
it, a power - transmitting deviee upon said
shalt of the planetary type having a driven
member loose upon the drive-shaft and con-
trolling devices operating wholly through
friction said driven member adapted to
revolved at the =ame speed with the shaft or
i at a slower speed in Flt.]ht-‘l direstion, a sleeve
carried by said driven member and project-
ing beyond the end of the drive-shaft and a
driven shaft at the end of the drive-shaft
having a portion thereof adjucent to the drive-
shaft socketed in the end 0% the sleeve in rigid
alinement with the drive-shaflt and in con-
tinuwous operative engagement with the sleeve,
In testimony whersof T affix my signature
presence of iwo witnesses.
HENRY FORD.

| m

Witnesses:
Lewiz E. FLanpers,
| Orro F. BarragL.
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