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UNITED STATES

WILLIAM DIEBEL, OF PHILADELPIIA, PENNSYLVANIA.

DIFFERENTIAL-SPEED AND R_EVE-RSING MECHANISM.

SPEGIE‘IC.&TION forming part of Letters Pa.tent No. 695,673, dated March 18, 1902

Apphoatlon ﬁlod May 28,1901,

Serial No E 2,214, (No moclel )

To all whom it mo:,y concermn:

- BeitknownthatI, WIiLLIAM DIEBEL, a citi-
zen of the United. Statos, residing at Phila-
delphia, county of Philadelphia, and State of

Pennsylvania, have invented a certain new

and useful Improvementin Differential-Speed
and Reversing Mechanism, of whmh the fol-
lowing is a speolﬁcatlon |

My mventlon relates to a new and- usef ul
improvement in differential-speed and re-
versing mechanism; the purpose-of which is
to provide a changeable-speed gearing and

reversing mechanism designed more particu- |}

larly for motor- propelled vehmles butequally
as well adapted for useupon othermachiner y,

~and this mechanism is designed to be inter-

20

posed between  the motor and the point to
which the power is desired to be transmitted.

In use upon motor-propelled vehicles—such |

as automobiles, bicycles, and tricycles, for

- which the invention is especially devised—
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1t frequently becomes desirable to change
from high to low speed while agecending hills
or tlavelmrr over irregular ground and then
changing baol;. to hlﬂ‘he[' s_peed_m_tmvelmrr
over smooth sur fa.ces or level ground, and it
is also sometimes desirable to reverse the
mechanism almost instantly, and I accom-
plish all of the foregoing with exceedingly

simple mechanism and by the mampulamon |

of but one lever.

The object of my 1nventlon is to plomde_
mechanism, all located upon one shaft, by

which the speed of the machine to which my

improvement is applied can be increased or.

decreased and the direction of rotation re-
versed without changing the speed of the mo-
tor or altering the du:'eetlon of rotation of the

same, all of this to be accomplished through

a shifting mechanism operated upon by a sin-
ole lever and a further object of my inven-
tion is to so construct this shifting mech-

anism that the machinery will run loose. be-
‘tween the different operation of changing |

from different speeds and reversing.
With these endsin view this invention con-

 gists in the details of construction and combi-

50

nation of elomonts hereinafter set forth and
then specifically designated by the claims.
In order that thoso skilled in the art to

- which this invention appertains may under-

‘s’oru ction and opm ation will nowbe described
‘indetail, referring tothe acco mpanymtr draw-
ings, formmﬂ' a part of thls speomcatmn in

which—
Figure1li isa rear elovatlon of mymvonmon,

55

showmw the parts in the position they would

2ssume whon the machine is running in the
forward or normal direction at. lowr speed

on tho line 3 3 of Fig. 1; Fl‘f 4 a sectmn on
the line 4 4 of Fig. 1 Fw 5 a seotmn on the
line 5 5 of Kig. 2 Flt, 6 a rear view of my
1mplovement b]lOWlﬂﬂ‘ the modified form of

60

TFig. 2, a plan view of Fig. 1; Fig. 3, a section .

clutching and sl:ufbmg mechanism; Fig. 7, a .

plan view of Fig. 6; and Fig. 8, a face view

of a spr oeket-whoel adapted to supply power

to the power-shaft, showing its frictional con-
‘nection with such power- sh&ft ~

In carrying out my invention as embodied
in Figs.1 to 5, inclusive, A represents stand-
ards Wthh are secured to'any suitable.part

of the framework of machines or vehicles S
75
‘the upper end of these standards are formed_ -

upon which my improvement is used, and in

bearings B, in which is journaled the shaft C,

and thls shaft is adapted to constantly revolve

in one direction by being connected by suit-

able. chain and sprock:et or gearing with a

motor.

D is a .Spl ocket or gear Whoel trom Whmh_
the power is 1etmnsm1!3ted to -the mechanism
This

sprocket or gear wheel D has formed with or

to be controlled by my improvement.

secured to 113 the two bovel-ﬂ'ea,rs E and F.

‘Both of these bevel-gears and also the gear-

wheel or sprocket D are journaled loosely
upon the shaft C.
- (3'is a friction-wheel Whloh has secured to

or formed with it a bevel-gear H, and both

90

the bevel-gear and this frietion- wheelaro also

Journalod loosely upon the shaft C.

I is a block which is secured r1n'1dly- to the o
95 .

shaft C, so as to always revolve therewith.

Extondmn‘ outward from two opposite sides -

of this block are studs, upon which are jour-.

naled loosely the bevel-gears J, thh mesh ™

with both the bevel-gears E a,nd H.
K is a split spring—ring which 1is adaptod

to lie within the friction-wheel G and is se-

cured by means of spokes L to a hub M, which

1is r1g1dly secured to the shaft C, and the

 stand how to make and use the same, the con- | sprmﬂ por tions of this split ring will be ar-
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ranged so that the ring will be normally held ]

out of contact with the interior surface ot the
rim of the friction-wheel G, and for the pur-
pose of forcing this split ring into frictional
contact with the interior surface of the rim of
the wheel G, and thereby cause the wheel G,
and consequently the gear H, to revolve 1n
unison with the shaft C,I provide a tapering
plug N,which is located between the two ends

K’ of the split ring K, and it is obvious that it

this tapering plug N is pulled inward toward
the hub the two spring portions of the ring K
will be forced apart, and thereby forced into
frictional contact with the wheel G. For the
purpose of pulling this pluginward I provide
a lever O, pivoted between the two lugs O/,
formed upon the hub M. The inner end of
the lever O is pivoted to or hooked into the
stem N’ of the plug N, and the outer end of
the lever O isformed with a contact-point O,
which is adapted to contact a cam P, which 1s
adapted to slide loosely upon the shaft C.
When the ecam P is shifted so as to raise the

- contact-point O® upon the lever O toits high-

25

30

35

40

45

50

535

05

est position, asillustrated in Figs. 1 and 3, the
plug N will be pulled inward, and thus force
thespring-ring incontact with theinteriorsur-
face of therim of the wheel G. This will there-
by cause the wheel G and the gear Htorevolve
with the shaft C, and as the gear 1l 1s In
mesh with the gears J, which are journaled
upon the studs formed with the block I, which
always revolves with the shaft C, the gear E
will thereby be caused to also revolve with
the shaft C at the natural speed of such shaft,
which is the lowest speed desired. |

Q is a metallic band or strap which passes
entirely around the outside of the friction-
wheel G. One end of this strap is secured
rigidly to a standard R, and the other end 1s
free to move a slight distance vertically upon
g stud R, formed with the standard R. A
spring R? tends to separate the two ends of
the strap (Q and normally holds the same out
of contact with the wheel (.

When it is desired to change the speed of
the machinery to high speed, the strap Q, by
means hereinafter -described, is forced into
contact with the periphery of the wheel G,
and thereby will hold the wheel & stationary,
as also the gear II. When this occurs, tho
cear-wheels J, which are journaled upon the
studs of the block I, will revolve around the
now stationary gear H, and besides having
this planetary motion they will also be caused
to revolve upon their own axis by being in
mesh with the gear H. This double rotary
motion will impart to the gear LK, which is se-
cured to the gear or sprocket wheel D, double
the speed of the shaft C. It 1s of course un-
derstood that when the band (Q is clamped
around the wheel  the cam P’ will be moved
out of confact with the contact-point O=,
which will allow the outer end of the lever O
to drop, and thus relieve the frictional con-
tact between the split ring I and the interior
of the rim of the wheel G.

i
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For the purpose of shifting the cam P and
also actuating mechanism to clamp the band
Q around the wheel G, I provide a shifting
rod S, which is adapted to slide within suit-
able bearings 8, extending outward from the
standards A. The shifting of this rod is aec-
complished through the agency of a system
of levers extending to a point within easy
reach of the operator. In the drawings it 18
illustrated by connecting the shifting rod S
by the link S*to the end of the member S° of
a bell-crank lever St. The other member of
the bell-crank lever will be connected to the
actuating-lever located within reach of the
operator or driver.

T is an arm secured to the shifting rod S
and extends inward toward the shaft C and
is forked at its inner end for the purpose of
straddling the hub P’, upon which the cam
P is secured. Collars P* are secured to or
formed with the hub upon each side of the fork
of the arm T. Thus as the rod S is shifted
the cam P will also be caused to move with it.

For the purpose of clamping the strap or
band @ around the wheel G, I provide a lever
U, which is pivoted upon the standard R at
the point U’, the end U?of the lever adapted
to rest upon and come in contact with the free
end Q' of the strap Q. The other end of the
lever is furnished with a contact-point U,
which is normally adapted to rest against the
shifting rod S. V isacam adapted to be se-
cured upon the shifting rod S. This cam V
as well as the arm T are made adjustable
along the shiftingrod S. When theshifting
rod is shifted so as to bring the cam V under-
neath the contact U?, one end of the lever U
will be raised, which will depress the end U?,
and thus force downward the free end Q' of

1 the strap Q and cause a friectional contact be-

tween such straps and the wheel G, which
will hold the wheel stationary, and thereby
double the speed of the mechanism, as be-
fore deseribed. The same movement of the
shifting rod S which brings the cam V into
contact with the contact U® will also, through
the agency of the arm T, carry the cam P
from out of contact with the contact-point O
of the lever O; but the cam V and the arm
T are so adjusted along the rod that the cam
P is moved out of contact with the lever O
before the cam V is brought into contact with
the lever U. Thus there will be a point be-
tween the change from one speed to another,
when the shaft C will run free and transmit
no motion whatsoever to the gear-wheel D.
This is for the necessity of obviating the un-
due strain which would be exerted upon the
mechanism if the change were made directly
from low to high speed, or vice versa.

As far as I have described relates only to
the mechanism for bringing about the differ-
ential speed. The reversing mechanism will
now be described. | | -

W is a bevel-gear which is secured rigidly
to the shaft C and adapted to revolve con-
stantly therewith. |
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X represents two bevel- ﬂ'ears which are T

- journaled loosely upon Studs extending out

from two opposite-sides of a block snnlla,r to

the block I before deseribed; but instead of !
being secured rigidly to the fshaft this block.

1. Journaled loosely thereon. These .gear-

“wheels X also mesh with the bevel-ﬂ'ee,r §

which is seonred to or formed. with the gear

~or sprocket wheel D. The studs X', upon

10

- cured rwldly to thestandard a, and the other

20

which the bevel-gears X are journaled, are se-

eured at their outer ends toarim Y.

- 7 is a band or strap passing entirely around
the rim Y, and one end of this strap Z is se-

end of the strap Zis free and is bent at right
angles, so as to form the foot Z'. -
b is a lever which is pwoted to the stand-

ards @ at the point d. ‘The end e of this. le-

ver is adapted to lie over the foot Z' of the
strap Z. The other end of the lever is pro-
vided with a contact-point. f, which-is nor-

- mally adapted to lie” in contact with the

- contact with the foot Z', will- bind the stra,p_
or band Z tightly around the rim Y, and thus
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. hlftlnﬂ' rod S; but when the shifting rod
518 forced to. the limit In one dlreotlen the
ecam V will be forced underneath the con-

tact f, which will raise that end of the le-
ver and depress the end ¢, which, coming in

hold said rim stationary, and the stnde X/,
being secured to the rim, will also cause the

oears X to be held. stetlonnry as regards their

revolutlons around the shaft C; but they are
free to revolve around their own ax1s8, and
they are so caused to revolve by the bevel-
cear W, which will transmit- the motion
through the gears X to the bevel-gear F, but

“will drive thls bevel-gear, and oonsequentlv
the wheel D, in the opposlte direction to which

it has forrnerly been running.

of course the said cam V will not be in oon-
tact with the lever U, and the band Q will
consequently be out of frictional contact
with the wheel G, and when the rod Sis in
this position the arm T will have. plaoed the

“cam P so that the contact-point O? is out of

55

contact with the cam, and consequently the

split ring K is out of fuetlonal contact with
the 1nter10r of the wheel G. When the ma-:
ehmerv is in this reversed condition and it

is desired to cause the same to trfwel in its
normal direction again, the rod S will be slid
toward the right in Flﬂ' 1, and the cam V

- will pass- from beneeth the contaet-pomt 1

before the cam P slides nnderneeth the con-

- tact-point 0%, and consequently at that time

60

neither of the bands Z and Q nor the split
ring K will be operated upon. Therefore.the

gear or sprocket wheel D will be out of con-

neotlon with the shaft C; but of course this

is-only. momentarily, for as the rod S con-
tinues to slide toward the right the cam P
will force the outer-end of the Tever upward,
and thereby clamp the split ring in frietional
contact with the wheel G, whleh will cause |

|- some. cases.
| When the shifting rod S is shifted so thet'
the cam V. will be underneath the eontaet f

the meolnnery to travel for Werd at the loweet -

speed and will then be in the pomtwn shown
in Figs. 1 and 2. When it is desired to

change to a highér speed the rod S is shifted

still further to the right, which will bring the

ver U and slide the cam P from underneath
the contact O~ of the lever O, Whmh will re-

lease the friction between the split ring and
the interior of the wheel G, but. cause the

band Q to be brouor'ht into frwtlonal confact

~with the exterior of the wheel G which will

bring about the desired high rafe of speed,

as before described; but between the opera-
‘tion of shifting from low to high speed there

3

“eam V. underneath the contact U? of the le-

75

30

will be a point where neither the cams P, nor

V. will be in contact with their conteet-pomts
0% or 03.

the shaft C.
high to low speed and from low epeed to the

reverse the operation will be just opposite,
the rod S belno' shifted to the left in Fig. 1.

At this point the gear or sprocket
Wheel D wﬂl again be out of oonneetlon with
In ehlftlnn' back again. from

90 |
It will be observed that the low speed is

elways interposed betweén the hlgh speed . o

and thereverse.

Therefore there isnever any :

danger of inexperienced operators injuring

the maehmery by trying .to reverse the ma-

95

chinery directly from hlgh speed in the for- -

| ward direction to the reverse in the opposite, . .
as it is always necessary.to first pass from

high speed.to low speed before the machinery

'ca,n be reversed or from the réversed. eond1-

tion to low speed before. the hlgh speed can .
| be obtelned |

100 -

In Fwe 6 and 71 heve ehown a lnodlﬁce-

tion Whereby instead of employing frictional

means for clutching the gears. I provide posi-
tive stops, which- may be.of . advantage in

105__L--'

In this construction, 1nstea,d of

the friction-wheel G, Iemploy a disk %, which - -

has the tooth 7/’ extendmg outwardly from its
periphery and also a tooth 2% extending out-

ward.from the.face of the same, and 1nstead.

110

of the split ring K and its e,otua,tlng,-lever 0. ..

and cam P, 1 prowde a dlsk %, which is se-
cured to the hub P’ the same as the cam.P.
This disk ¢ is feathered upon the shaft C.and

is -caused o slide along sald shaft by the armi |

g

T the same. as the cam in - the former con-

struetlon |

This disk ¢ carries the tooth 7'

upon its inner face, which . will come,intoen-.

cagement with the tooth h? upon. the disk T

When the dISk 1 is- slid towald the disk h,-
this will cause the two disks e and h to. travel

I20

in unison with the sha,ft C, as also, will -the "

gear H, which is secured to ‘the disk /. This
‘will give the slow speed in the forward direc-
“tion,-as before described.. The ghifting rod

125 |

S in thlS case carries a ﬁnﬂ'er 4, which, is piv- .

oted npon the rod .S. and held between .two

collars 7/, which oollars are secured to the rod
S. A 0011 -spring / alwaye tends to keep the

finger j downward -in. contact with. the hori-
“When it is desired to ohenﬂ'e

zontal bar m..
to. hwh speed, the rod S is shifted until the

ﬁnn'el j will come opposite. the disk h and

130
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when in this p031t1011 will come in contact | to slip, and thus prevent such ﬂbfstlucmon

with the tooth /" upon the disk /», and thus

hold the disk 7, and consequently the gear |
In shifting the ﬁnfrel fj

H, against rotation.
to a Domt opposite the disk % the tooth 4
upon the disk 7, by means of the arm T, will
be carried out of engagement with the too_th
> of the disk /. The means provided in this
construction to bring about the reversing
movement is as follows: Another finger p is
pivoted upon the shifting rod S and is held
in position upon the rod by means of the two
collars ¢. This finger is also normally held
downward against the barm by means of the
coil-spring . One of the studs upon which
the bevel-gears X are journaled extends out
a distance beyond the rear face of the gear,
as indicated at ¢, and when it is desired to re-
verse the machinery the shifting rod is shift-
ed so that the finger p will come opposite the
line of travel of the end of the stud, and in

revolving this end will strike the finger p,

and thus hold the gears X against 1‘8\7011113‘.'1011
with the shaft C, and by reason of these gears
being stationary movement will then betrans-
mitted from the gear W, through the gears
X, to the gear F, which is connected to the
oear or sprocket wheel D, and this will re-
volve the gear or sprocket wheel D in the re-
versed direction, as before described.

To do away with the disadvantge of stop-
ping the gearssuddenly by means of the posi-
tive stop instead of the {frictional means
which I employ in the first-described con-
struction, I provide a frictional connection
between the power-shaft and the source of
this power. As shown in the drawings, 1 18
a sprocket-wheel over which achain isadapt-
ed to pass to supply motion to the power-
shaft C from the motor. This sprocket-
wheel 1 has secured to it the split sleeve 2.
This sleeve has two projecting lips 3, which
are adapted to be clamped together by means
of a nut and bolt4. The power-shaftC passes
through the sleeve and is adapted to be
clamped thereto by the bolt 4, and as the
sleeve is formed with or secured to the
sprocket - wheel 1 this will allow for the
sprocket-wheel to slip upon the shaft before
it will injure any of the working parts of the
mechanism, and the degree of frictional con-
tact can be regulated by the bolt 4.

The principal advantage of my invention
is that by a simple arrangement of gears and
clutches, all located upon one shaft, I am en-
abled to obtain different speeds and reverse
the movements all through the agency of a
single lever.
clutching mechanism in Figs. 1 to 5, inclu-
sive, is that by the nse of frictional contacts
the wear and tear upon the machine are less-
ened, because such frictional contact will not
stop the gears instantly, but allow for the
momentum of the oears, and another advan-
tage of this construoction is that if any ob-
struction is encountered by the moving parts

The principal advantage of the

remain stationary,

from damaging the machinery.

While I have described the higher speed to
be just double the low speed, it is obvious that
theratio between the high and low speed could
be increased or decreased, as desired, Dby
changing the relative size of the gears.

Of course I do not wish to belimited to the
exact construction here shown, as modifica-
tions other than those described can be made
without departing from the spirit of my in-
vention.

Having thas fully deseribed my invention,
what I claim as new and useful is—

1. In a differential-speed and reversing
mechanism, a power-shaft, a transmission-
wheel D journaled loosely upon said power-
shaft, a bevel-gear K secured to and adapted
to revolve with the transmission-wheel upon
the power-shaft, a bevel-gear I journaled
loosely upon the power-shaft, a shifting rod,
means for shifting said rod, means adapted
to be operated by the shifting of said rod to
connect or disconnect the gear-wheel H with
the power-shaft, means also adapted to be
operated upon by the shifting rod for the pur-
pose of causing the gear-wheel H to remain
stationary, bevel-gears J journaled loosely
upon an axle, said axle secured rigidly to the
power-shaft so as to revolve therewith, said
oears adapted te be always in mesh with both
the bevel-gears E and I, a bevel-gear W se-
cured to and adapted to revolve with the
power-shaft, a bevel-gear F secured to the
transmission-wheel D and adapted to revolve

70
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therewith loosely upon the power-shaft, gears

X, an axle upon the ends of which the gears
me adapted to be journaled loosely, s‘ud axle
adapted to be journaled loosely upon the
power-shaft, means controlled by the shift-
ing of the shifting bar to cause the gears X
to remain stationary for the purpose of re-
versing the direction of rotation of the trans-
mission-wheel, substantially as deseribed and
for the purpose specified.

2. In adevice of the character described, a
continuously-running power-shaft, a trans-
mission-wheel D journaled loosely upon said
shaft, a bevel-wheel E formed with and
adapted to revolve with the transmission-
wheel, a bevel-wheel 11 journaled loosely upon
the power-shaft, means under the control of
the operator adapted to connect and disceon-
nect the bevel-gear Il from the power-shaft,
two bevel-gears J interposed between the
bevel-gears L and Hand adapted to be always
in mesh therewith, an axle upon the ends of
which the gears are adapted to be journaled
loosely, said axle adapted to be rigidly se-
cured to the power-shaft, means under the
control of the operator to cause the gear I to
a bevel-gear W secured
rigidly to the power-shaft, a bevel-gear I se-
cared to and adapted to revolve with the
transmission-gear D, two bevel-gears X inter-
posed between and adapted to mesh with

the frictional contacts will allow such parts | both of the gears W and F, an axle upon the
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~ endsof which ﬂhe'bevel-:gearls X are journaled

loosely, said axle journaled loosely upon the

power-shaft, means under the control of the
operator to cause the bevel-gears X to remain

stationary upon the po_wer shaft, as and for

_ the purpose specified. =
.38, In combination with a machine of the

cha,raeter described, a power-shaft, a trans-
mission-wheel Journaled loosely upon said
power-shaft, a bevel-gear E secured with and

adapted to revolve Wlth the transmission-

wheel, a bevel-gear H journaled loosely upon

the power- shafb two bevel-gears J interposed
between the bevel gears Eand H and adapted
to mesh theremth an axle, upon the ends

of which the bevel-ﬂ'ears J are journaled

loosely, sald axle seeured rigidly to the power-

shaft, a bevel-gear W secured rigidly to the

power-shaft a bevel cear I secured to and |
adapted to revolve mth ‘the transmission- |
wheel ‘D, two bevel-gears X interposed’ be- |
“ tween a,nd adapted to mesh w113h eaeh of the

i

5

bevel-ﬂ'ea,r W and F, an axle upon the ends
of which the bevel- oears X are journaled, sald
axle journaled loosely upon the power-shaft,

a slide-rod, suitable bearmﬂs in which sald

| rod is ada,pted to slide, means for sliding said

rod, means adapted to be actuated’ by said

rod to connectand disconnect the bevel-wheel
H with the power-shaft, méans adapted to be

30

actuated by said rod to cause the wheel H to

remain stationary and to release the same,
means adapted to be actuated by sald shde- |

rod to cause the bevel-ﬂ'ears X toremain sta-

tionary upon the power—-shafb and to release
the same, substantlally as a,nd for the pur-'-
r’pose specified.

In testimony whereof I have hereunto af-

‘ﬁ:x:ed my signature in the presenee of two sub-

Scrlbmn' Wltnesses. L
o VVILLIAM DIEBEL
 Witnesses: S
"MARY E HAMER U
e LWL MORRISON D
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