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(Ho maodel.)

To all whom it may wnc@?n* |

Be it known that I, STEPHEN M. BALZER, &
citizen of the Umted States, residing in 2 Now
York city, county and Sta,te of New York,
have invented certain new and usefal Im-
provements in Variable Driving - Gears, of

which the following is a specification.

This application is a division of an apph-
cation filed by me on December 17, 1897, Se-
rial No. 662,327; and the object ot’ my pres-

ent 1nventwn is to provide improved means
for communicating different speeds from & |

driving part to a driven part without aiter-
ing tha speed of the driving part; and another

|

ob;;ect of my invention is to utilize [riction

devices in such gearing to prevent undue
strain upon the gearing,particularly in chan g-
ing from one gear to another.

The mventmn i8 partwulmly apnheable to
a motor-vehicle.

The invention consists in  the- nmrel. details
of improvement and the combinations of
parts that will be more fully hereinafter set
forth and then pointed out in the claims.

Reference is to be had to the accompanying
drawings, forming part hereof, wherein—

Figure 1isa plan view of the gearing em-
bodymﬂ' my invention. Fig. 218 a hOI‘IZOﬂ-
tal section through the main portion thereof.
Hig. 3 is a cross- seetwn on theline 3 31in Fig.2.
Fw 4 is a side elevation of the gearing.
42 is a detail of a rack, and Flﬂ" 518 a det&ﬂ
section of the axle- equahzmﬂ- devlces |

In the aceompanying drawings, in which

similar numerals of reference indicate corre-

sponding parts in the several views, 1 indi-

formeof a Shaft that may besupported in any

I‘w |

part to be driven, such as a shaft 10 where-

by shaft 1 wtates the gears 45 6 7 8 9, and
all rotate in anison, and when the sha,ft 10 18

to be rotated the gear 7, 8, or 9 will be tightly
‘connected theremtn S0 that one of sald gears
can rotate said shaft.
mounted a pinion or gear 11, which meshes
with a gear 12, that is a,dapted to rotate a

Upon the shatt 10 is

driven part, such as an axle or shaft 13, with

‘which said gear 12 is properly connected

The axle or shaft 13 may be supported in suit-
able  bearings, one of which, 14, 1s shown.
As the gears 7 8 9-are laose:ly mounted upon
shaft 10 I have prowded friction elutches or
devices for connecting either one of said
cears with said shaft. a,nd for disconnecting
1t therefrom to allow the shaft 1 and- the

| driven axle or shaft 13 to move independ-
| ently, and in connection therewith 1 have
provided a frietion-brake for checking the
‘momentum of theshaft 10 and the parts that it
| drives, thearrangement I have shown beingas

fallews Rigidly mounted upon shaft 10 isan
arm or extensmn 15, projecting outwardly
from said shaft in two directions and which
may be secured thereto by a spline and
feather. 16 is a frietion drum or disk hav-

| ing an internal bore or socket 16%, this disk

suitable bearm gs and driven by any sunitable -

motive power.

1 is journaled, the other bearmﬂ' for said
shaft not bemﬁ‘ shown.
part or shaft 1 are secured gears 4o 0, the
arrangement shown being snch that gear 4
will pmduce a high speed cear 5 an interme-

diate speed, and gear 6 a low speed or power

The gear 4 meshes with a gear 7, the gear 5
with the oear S, and the gear 6 wﬂsh the gear

(Not shown.) 2 isa portion
of g frame having a bearing 3, in which shaft |

Upon the driv ing.

or drum having a central bore to receive the
shaft 10, upon whleh it i3 loosely mounted.
To the drum or disk 16 issecured gear-wheel
7. being shown secured thereto by screws 77,
the prineipal reason that the gear?7 is sepa-

rate from the friction disk or drum 16 being
that said gear is smaller in diameter tha.n
.said drum and is tharefore easier to construcé

cates a driving part, which is shown in the | in this manner; but it is e

evident that the

pa,rts 7 and 16 can be cansbructed in a single
piece of metal. Within the bore 16* of the

| frietion drum or disk 16 is located a split fric-

‘tion-ring 17, that is shown -carried by a pin

55
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13, pmgeet.mg from support15. Apinl9,also

l

carried by the support 19, prmects 1&1}&1‘&11}*
therefrom and carries an arm or finger 20,
one.portion of which is located between the
ends 172.17° of the friction-ring 17, as shown
in Fig. 3, so that when arm 20 18 turned on

its pwot it will expand the ring 17 into {ric-

tional engagement with the frlcbwn disk or

95

- 50 9. Thegears? 39 are loosely mounted upon a | drum 16, whewbyas the gear 4 1s rotated the 100
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parts 16, 17, 15, and 10 will be driven there- | shaft 10 may be frictionally driven .at threo

by. The means I have shown for expanding
ring 17 through the medium of arm or lever

20 consists of a pin 22, carried by said arm |

g and projecting into the bore of shaft 10

Io

20 .
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through an aperture 23 in said shaft. (See
Fig. 3.) Forthe purpose of enabling the ad-
justment of pin 22 1 have shown it in the
shape of a serew threaded in a suitable ap-
erture in arm 20, and to lock it firmly to said
arm I have shown said arm split longitudi-
nally at 20* and provided with a screw 24,
threaded in the two members of arm 20, thus
formed so as toexpand or contract the mem-
bers of said arm to lock the pin 22. 222 indi-
cates an aperture passing through the frietion
drum orring 16 and the split ring 17 to permit
the passage of a tool to adjust the threaded
pinor screw 22. Within the bore10*of shaft
10 1s a longitudinally-movable rod or presser
25, thatis adapted to act upoun pin 22 to force
the same outwardly in order to turn arm 20
to expand the ring 17, and for this purpose
therod 25 is shown provided with an annular

‘enlargement 26, having a beveled or cone-like
surface 26* on opposite sides adapted to ride |

against said pin to actuate the same. (See
I'ig. 2.) The enlargement 26 is shown of a
sufficient size to fit snugly within the bore of
shaft 10, and the rod 25 is sufficiently small so
that it will not itself directly operate pin 22.

In order to drive gear 8 frictionally, an ar-
rangement similar to that just described is
provided in which a friction drum or disk 8=
18 connected with gear 8 in the arrangement
shown, the parts 8 and 8* being made in a sin-
gle piece of metal bored out toreceive a split
ring 26, that is supported on pin 18, and 27
is an arm carried by pin 19 and located be-
tween the ends of ring 26 and provided with
a pin 23, these parts being subsrantially simi-

lar to parts 17, 18, 19, 20, and 22 and acting

inthesame manner,the pin 28 passing through
an aperture in shaft 10 to be engaged by the
enlargement 26 on rod 25. Thus if pin or
screw 22 is operated by parts 25 26 gear 7 will
drive shaft 10; but if pin 28 is operated by
parts 25 26 gear 8 will drive said shaft and at
a different speed from that produced by gear
7. It will also be seen that enlargement 206
15 not adapted to engage pins 22 and 28 at the
same tlme, but may pass between said pins
and 1s beveled on opposite faces to engage
each of said pins. Gear 9is provided wiih a
drum or ring 9%, the parts being counterbored
to receive a ring 30, that is supported on a
pin 31, carried by an extension 32, secured to
shaft 10, as by a spline and feather, and an
arm 33 18 carried by a pin 34, supported by
projection 32, the arm 33 having a pin 35, the
parts being substantially similar to the ar-
rangement shown in Fig. 3. Upon rod 25 is
an enlargement 36, having its opposite sides
beveled or cone-like and adapted to operate

upon pin 35 to cause gear 9 to be frictionally |

connected with shaft 10 in manner described

\

|

different speeds—that is to say, if rod 25 is
adjusted so that enlargement 26 engages pin
22 the shatt will be driven by gears 4 and 7
at the high speed, if rod 25 1s adjusted so that
enlargement 26 engages pin 28 shafy 10 will
be operated by gears 5 and 8 at an interme-
diate speed, and if rod 25 is so adjusted that

enlargement 36 engages pin 35 shaft 10 will

e rotated by gears 6 and 9 at a low speed.
In order to resist the rotation of shaft 10, I

have shown a friction disk or drum 37, se-

cured toframe 2 and provided with a bore 38,
in which is located a split ring 39, supported
on pin 31, and between its ends is an arm
40, supported on pin 34 and provided with a
pin 41, adapted to be acted upon by enlarge-
ment 36 of rod 25, (see Kig. 2,) all in man-
ner similar to that shown in Fig. 3 and de-
scribed 1n relation to parts 7 16, &e., the ar-
rangement being such that when enlargement

36 of rod 25 operates pin 41 the split ring

39 will produce frictional engagement with
friction-drum 37, and thereby retard or pre-

vent the rotation of shaft 10. The -distance

between pins 35 and 41 is such that enlarge-
ment 41 may rest between them without op-
erating either, and the arrangement is such
that after enlargement 36 has passed pin 41

and the rod 25 is moved farther said enlarge-

ment will engage pin 35 to frictionally con-
nect shaft 10 with gear 9. If higher speed is
desired, rod 25 will be moved (to the left in
Fig. 2) until enlargement 41 releases pin 35
and enlargement 26 engages pin 28, where-
upon gear 8 will be frictionally connected
with shaft 10, and if a still higher speed is
desired rod 25 will be moved (to the left in
Fig. 2) until enlargement 26 releases pin 28
and engages pin 22, whereupon gear 7 will be
frictionally connected with shaft 10.
be understood that if shaft 10 is rotating at
either speed and it is desired to throw off
the gear it will only be necessary to move

rod 25 far enough to release the pin with

which the enlargement is in engagement.
At any time that it is desired to apply the
brake it is only necessary to move rod 25 (to
the right in Fig. 2) until enlargement 36
comes into engagement with pin 41, and al-
though either or both enlargements on rod
20 may pass over one or more of said pins in
the meantime no ill effects will arise.

Any suitable means may be provided for
moving rod 25 longitudinally back and forth.
The arrangement I have shown for this pur-

‘pose is as follows: Upon one side rod 25 is

provided with a series of teeth 42, which are
cut in the form of a worm and are adapted to

receive corresponding teeth43 on a sector-like
These teeth 43 on arm 44

arm or lever 44.
are shown in face view in [Fig. 4*, in which
they are placed at an acute angle to a line
passing through the longitudinal center of
the face of arm 44, and the arrangement is
such that as arm 44 is rocked forward or

with relation to parts 7 16, &e. Thus the i backward the teeth 43 will act upon the teeth_

It will
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49 to slide the rod 25 lonﬂ'ltudmally To | that.pass through them and throuﬂ'h the ap-

keep rod 25 from rotating under the action

of arm 44, I bave shown sald rod as provided
~with a,splme 25* adapted toreceivea feather

IO

or projection 45 at the end of an arm 46, se-
cured to frame 2. Thearm 44 1s pwotally
hung upon a stud or shaft 47, carried by
frame 2, and 481salever orarm fseemed toarm
44, whereby the latter may be rocked upon
1133 pivot.
48 to be brought into convenient position for
ready {}pemtwn., especially when the devices
before described are applied to a vehicle,
without altering the position of arm 44 rela-
tively to rod 25 1 have shown the outer face
of hub 44° of arm 44 provided with teeth 49,

that are adapted to mesh with teeth 50, car-

ried by the hub 48 of lever 48, screws 51 be-

20

ing provided to hold the par ts 44 and 48 to-

ﬂ'ethei -
Where the shaft 1isto be dnven by a gasor

oil motor, such as illustrated in mysaid apph-

- eation, Serial No. 662,327, said shaftisto bero-

20

‘bore of shaft or stud 47.

tated by hand in order to start it, and for this

purpose I have shown the shaft or stud 47 as
tubular and its bore located in line with shaft
1 to enable a suitable erank or handle to be
attached to said shaft within or through the
(See dotted lines
in Fig. 2.) Said shaft 1 is shown provided
with a pin 52, upon which a erank or handle
(not shown) may operate to turn said shaft

- in well-known manner.

35
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‘While the gear 12 may be smta,bly eonneet—-
ed with axle 13, I have shown an arrange-

ment for equalizing the axle, s0 that.wh-en it
is applied to a vehicle it will enable the lat-

ter to conveniently turn corners. The ar-
rangement 1 have shown is as follows: The
shaft 13 at one end carries a sleeve 53, which
is adapted to rotate independently of satid
shaft (see Iig. 5) and is to be attached to the
hub of a wheel when used on a vehicle. Sait-
able bearings 14 are provided and carried by
the frame 55, to which the framing 2 18 at-

tached, the sleoeve 53 being adapted to rotate
said

in said bearings, and for this purpose
sleeve is shown provided with cones 56 to act
with the friction-balls of the bearing.
Fig. 5.) Thegear 12 is movably mounted on

| shaft 13, and to said shaft is also attached a

bevel-gear 57, and to the sleeve 53 18 attaehed |

a eﬂrrespondmﬁ‘ bevel-gear 58, the gears 57

- 58 being located on Qpnosme sides of cear 12

55

6o

and adJaeent thereto. (See Figs. 1 and 5.)
The gear 12 carries one or more bevel-pin-

ions 09 60, that mesh with the gears 57 538 at

the same time. For this purpose ,1 have shown
the gear 12 provided with shafts 61 62, upon

thh the pinions 59 60 are respectwely.
In order to permit the ready at-

mounted.

tachment and removal of the shafts 61 62 to
~and from the gear 12, I have shown the hub
of said gear prowded with apertured lugs 63
63, adapted to receive the forked ends 61> 620
of shafts 61 62, said forked ends of the shaft_
being promded with apertures to receive pins

‘For the purpose of enabling lever |

(See |

ertured lugs, and the outer ends ot sa1d shafts
are held betw en clamps 65 66, seeumd tothe
spokes of the gear-wheel 12. (See F

fig. 4.)

70

The amanﬂement is such that as oear 12 is

rotated and shaft 13 is traveling in a straight
line the pinions 59 60 will act upon gears 57
58 uniformly, so as to carry said gears around
bodily in the same direction and at the same
speed; but if the vehiele i1s turning from a
| straightlineoneofits wheels will travel faster
than the other, and thereupon said pinions

|

1 will act upon the cears 57 58 in such manner

B that said gears may rotate at different speeds,

in which event the pinions will cause one of
| said gear-wheels to rotate faster- than the
other, at which time said pinions wiil have
maependent movement on their axes, at the
same time causing axle orshaft 13 to eonbmue
to rotate. | |

My improved gearing may be used in manv

riable speeds from a driving part without
stopping the rotation of said parfs, and I do
| not limit my invention to the precise details

l relations where 1t is desired to transmit va-

spirit thereot.

Having now deser ibed my 1nvent10n what
I claim is—

1. Thecombination of a driving part afric-
tion-drum, means for commumcatmg motion
from the“former_-,tio the latter, a shatt, means

said shaft, an. immovable {friection - drum,
means for frmtmnally connecting sald shaﬂ;

for operating said friction means independ-
ently, substantially as described.

| 2. Thecombinationof a driving part, a{ric-
| tion-drum, means for communicating motion
from the former to the latter, a hollow shaft,
an extension rigidly carried thereby, projec-
tions ecarried by said extension, an immov-
| able frietion-drum, said projections passing
into said drums, expansible rings located 1n

said drums and connected with one of said

projections, arms connected with the other
projection and located within said friction-
drumsrespectively, a projection for each arm
that passes through an opening in said shaft,
and an ad;aust&ble rod havingan enldrgemenb
adapted to operate the Iasb-memwned pro-

VL

for frictionally connecting said drum with

with said last-mentioned drum, and means
105

75

8o

90

of construction shown and deseribed, as they
] may be varied without departing fmm the

95

100

I10o .

TI§

I20

jections to connect said shaft frictionally with

il

either of the drums, Subst&nmally as de-
seribed.

driven part, means for communicating mo-
tion from one to the other, & --hollﬁw_shaft,

part with said shaft, an adjustable rod loeated
in said shaft and adapted to operate the fric-
tional devices, said rod having rack-teeth, an
oscillatory arm having teeth to engage said
rack-teeth to move said rod, and means to pre-
vent rotation of said rod, subsmntmlly as de-
seribed. |

3. The combination of a driving part, a

means for frictionally connecting said driven

125
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4. The combination of a driving part, a fric- | tional devices, said rod having rack-teeth, an

tion-drum, means for communicating motion
from the former to the latter, a hollow shaft,
an extensionrigidly connected therewith, pro-
jections carried by said extension, a split ring
carried by one of said projections to act with
sald drum, an arm carried by the other pro-
Jection, a projection for said arm passing
through an opening in said shaft, an adjust-
able rod located in saild shaft and having
means to act on the last-mentioned projec-
tion, said rod having rack-teeth, means to
prevent rotation of said rod, and an oscilla-
tory arm having teeth to engage said rack-
teeth and adapted to movesaidrod as the arm
oscillates, substantially as described.

5. The combination of a driving part, a
driven part, means forcommunicating motion
from one to the other, a hollow shaft, means
for frictionally connecting said driven part
with said shaft, an adjustable rod located in

said shaft and adapted to operate the fric- |

oscillatory arm having teeth to engage said
rack-teeth to move said rod, means to pre-
vent rotation of said rod, a lever adjustably
connected with said oscillatory arm, and a
pivot forsaid arm and lever, substantially as
described. | | | |

6. The combination of a shaft, a bearing
for said shaft, a frame and a hollow shaft car-
ried by said frame in line with the first-men-
tioned shaft, a hollow shaft 10, gearing and
frictional devices between the first-mentioned
shaft and the shaft 10, an adjustable rod
adapted to operate said frictional devices, an
oscillatory arm journaled on the second-men-
tioned shaft, means to causesaid arm to move
said rod, and a lever connected withsaid arm,
substantially as deseribed. o

STEPHEN M. BALZER.
Witnesses: |
W. F. ALEXANDER,
T. F'. BOURNE.
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