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My invention relates to means for transmitting 
power from one rotating shaft or the like to an 
other. The ratio expressed by a fraction, the 
numerator of which is the speed of rotation of 

5 the driving shaft and the denominator of which 
is the speed of rotation of the driven shaft, is 
hereby defined as the "transmission ratio." 
The principal object of the invention is to pro 

vide a power-transmitting means, or "transmis 
10 sion,' having two different transmission ratios, 

hereinafter called, respectively, the "high gear 
ratio' and the "low gear ratio." The low gear 
ratio may be three times the high gear ratio or 
any other prime or fractional multiple of the high 

15 gear ratio. 
A further object of the invention is to provide 

a power-transmitting means having two trans 
mission ratios and which will automatically select 
and maintain the ratio best suited to the load 

20 conditions to be met. 
As an example of the application of the trans 

mission to One type of load, I have illustrated and 
will describe how the transmission may be applied 
to the driving of a Small vehicle, like a motor 

25 cycle or other small automotive vehicle, by means 
of an internal combustion engine or other motor, 
without thereby limiting my claims to this par 
ticular application of my invention. 
The transmission illustrated and hereinafter 

30 described is well suited to driving a small auto 
motive vehicle but can be applied, by modifica 
tions well within the skill of one skilled in the 
art, to the driving of many other classes of loads. 
As is well known, the great majority of automo 

sis biles now in use have a foot-operated clutch 
which when disengaged entirely disconnects the 
engine from the driving mechanism of the auto 
mobile, thus allowing the motor to "idle' or run 
without driving the vehicle, and a hand-operated 

40 gear shift by which the transmission ratio may 
be changed while the clutch is disengaged. The 
operation of such a vehicle requires the use of 
one hand and One foot to change gears, the other 
hand being available to control the throttle and 

45 the other foot to control the brake. 
It is a further object of my invention to pro 

vide automatic means for controlling the action 
of the clutch and the shift in transmission ratio 
so that the operator need control only the throttle 

50 and the brake. This is highly desirable in small 
vehicles in which the cost of the standard auto 
mobile clutch and transmission would be pro 
hibitive and in which simplicity in control is very 
desirable. 

55. In driving such small automotive vehicles it 

(C. 4-2) 
is highly desirable to use small internal combus 
tion engines burning gasoline as a fuel since these 
engines have been brought to a high state of per 
fection. Such engines have the disadvantage 
that they are not self-starting, but must be ro- 5 
tated to start. In the standard type of automo 
bile a small electric motor is provided to start 
the engine through an automatic starting mech 
anism, an expedient that would impose certain 
costs and complications not warranted in Small 0. 
vehicles. 

It is a further object of my invention to pro 
vide means by which the engine may be, started 
by merely pushing the vehicle forward and by 
which the engine, when started, does not neces- 5 
sarily tend to drive the vehicle but can run idle, 
that is, without transmitting power to the vehicle 
at all speeds below a critical speed, hereinafter 
called "top idling speed," which, in the case of 
some small automotive vehicles, can well be about 20 
25% or less of the maximum motor speed. 

In general, it is the object of my invention to 
provide a simple, reliable, and cheap automatic 
clutch and transmission adapted for use in Small 
automotive vehicles and for other purposes. 2. 
Further objects and advantages will be made 

obvious hereinafter. 
In the drawings, which illustrate a transmis 

sion well adapted for use in small vehicle propul 
Sion: 30 

Fig. 1 is an elevation partly in section of one 
form of my invention; 

Fig. 2 is an elevation of the mechanism shown 
in Fig. 1 as seen when viewed in the direction of 
the arrows 2-2 of Fig. 1. 35 

Fig. 3 is a section on a plane represented by 
the line 3-3 of Fig. 1 as viewed in the direction. 
of the arrows; 

Fig. 4 is a section on a plane represented by the 
line 4-4 of Fig. 40 

Fig. 5 is a section on a plane represented by the 
line 5-5 of Flg. i. 

Fig. 6 is a schematic drawing showing the 
method of applying the mechanism shown in Figs. 
to 5 to the propulsion of a small vehicle. 45 
My invention may take the form shown in Fig. 

1 in which i is a driven shaft which it is desired 
to drive from a low gear sprocket 2 or a high 
gear sprocket, 13. The high gear sprocket 3 ro 
tates at a higher speed than the low gear sprocket so 
2, both being driven from some source of power. 
For example, the high gear sprocket f3 may be 
considered as rotating three times as fast as the 
low gear sprocket 2. When used with an internal 
combustion engine 4, as shown in Fig. 6, the 35 

  



.0 

5 

20 

25 

30 

85 

40 

45 

50 

. 55 

60 

65 

O 

s 

2 

from a sprocket 6 and the sprocket 3 may be 
driven through a chain from a sprocket 8. 
The sprockets 6 and fs being keyed or other 
wise rigidly secured to the shaft of the engine 4, 
the relative diameters of the various sprockets 
are such that the sprocket 3 rotates at Some mul 
tiple of the revolutions of the sprocket f2. The 
sprocket f 2 may be termed the slow sprocket and 
the sprocket 3 the fast sprocket. The sprockets 
12 and 3 do not, of course, rotate at a constant 
speed, their speed varying proportionally to the 
engine speed. This speed is controlled manually 
by the operator by manipulation of the usual 
engine throttle, not shown. f 
The primary problem met by my transmission 

is to couple the shaft to either the slow sprock 
et 2 or the fast sprocket 3, but, of course, not 
at any time to both. Some of the other problems 
are to do this automatically to meet the speed and 
load conditions imposed by the particular use to 
which the invention is applied. The embodiment 
of my invention shown is well adapted to vehicle 
propulsion, the shaft carrying a Sprocket 9 
which drives a sprocket 20 carried on a wheel 2 
through a chain. 22. 

Referring to Fig. 1, it will be seen that the 
sprocket. 2 is keyed or otherwise rigidly secured 
on a quill 23 which is supported and turns in a 
ball bearing 24 and which supports ball bearings 
25 in which the shaft - is free to turn. All the 
parts normally rotate in the direction of the ar 
rows. Keyed on the quill 23 is a driving plate 26 
having two slots 27 formed therein. These slots 
are similar in position to other slots shown in 
Fig. 2. Projecting into the slots 27 and free to 
slide radially therein are two pins 28, each carried 
in a low gear clutch element 29. Each clutch ele 
ment 29 is formed of two metal members forming 
a box section having an outer surface 30 and an 
inner surface 3. Secured to the inner surface 3 
is a clutch facing 32 of a material suited to 
increase the coefficient of friction on surfaces 
tending to slide thereon. An inner surface 3 of 
the clutch facing 32 engages the outer cylindrical 
surface of a member 34 when the low gear clutch . 
elements 29 are in contracted position. There are 
two low gear clutch elements. 29, as shown in Fig. 
4, and they are pulled together with two tension 
Springs 35, each of these springs being attached at 
one end to one of the pins 28 carried by one of 
the clutch elements 29 and which also serves to 
transmit force between the driving plate 26 and 
the clutch elements 29. Each of the springs 35 
is attached at the other end to a pin 36 carried 
in the other clutch element. The pins 36 do not 
engage the driving plate 26 and serve merely as 
points of spring attachment. The springs 35 with 
the parts at rest hold the clutch elements 29 in 
frictional engagement with the member 34. The 
member 34 is a part of an assembly which we 
may call the negative ratchet 37. This negative 
ratchet is, in fact, an overrunning clutch and 
consists of the member 34 which has a cylindrical 
cavity in which a member 38 is free to rotate. 
Situated in cavities 39 in the member 38 are four 
rollers 30. The cavities 39 are shaped as shown 
in Fig. 4. This form of roller ratchet is well 
known and has been often used in a manner Sin 
ilar to that in which I use it. If the member 38, 
which is keyed to the shaft, is rotated in a clock 
wise direction with the member 34 stationary, as 
viewed in Fig. 4, one or more of the rollers 40 
wedges in its cavity 39 and is forced against and 
drives the member 34. If, at any time, the mem 

2,280,293 
sprocket f2 may be driven through a chain 5 ber 34 rotates in a clockwise direction faster than : 

the member 38, the rollers 40 are released. The 
practical effect is that the member 38 can drive 
the member 34 but the member 34 cannot drive 
the member 38 if the parts are rotating clockwise 
as viewed in Fig. 4. 

The negative ratchet has two purposes. It al 
lows the motor to be started by pushing the ve 
hicle forward, the motor as soon as it starts re 
leasing the negative ratchet and thereafter run 
ning free. It also allows the operator of the ve 
hicle to pull the vehicle backward with the motor 
idling or at rest without engaging the motor. 
The negative ratchet 37 is thrown entirely out 

of action as soon as the low gear clutch elements 
29 are forced outwardly due to centrifugal force 
caused by their rotation. The clutch elements 29 
are held in their retracted position with the 
clutch facing 32 gripping the outside of the mem.' 
ber 34 as long as the low gear clutch elements 29 
are rotated below top idling speed. As Soon aS 

10 

5 

20. 
this speed is exceeded the clutch elements 29 are . 
expanded and forced outwardly by centrifugal 
force against the action of the Springs 35. 
When the low gear clutch elements 29 expan 25 

they are forced into contact with a strip of clutch, 
facing material 45 secured on the inside of a low . . . 
gear clutch drum 46 which is rigidly secured to: 
and carried by an outer member 47 of a positive. . 
ratchet. . . . . . . . . . . . . . . . . . . . . . . . 
The positive ratchet is similar to the negative 

ratchet but works in the opposite direction in 
that the shaft can be driven through the posi 
tive ratchet but the shaft, if cannot drive the 

The 
positive ratchet can best be understood by an in 
mechanism through the positive ratchet. 

30 

35 

spection of Fig. 5, in which a member 48 is shown 
keyed or otherwise rigidly secured to the shaft 

. 
cavities 49 in each of which a roller 50 is placed. 
When the member 47 rotates in a clockwise direc 
tion, as viewed in Fig. 5, faster than the member 
48, the rollers wedge against the member 47 and 
the member 48 is driven. When the member 47. 
rotates more slowly than the member 48, the roll 
ers are released and the positive ratchet ceases 
to drive the shaft. It will be noted that the nega 
tive ratchet 37 is operative only, when the low 
gear clutch is rotating below top idling speed 
and that above this speed the positive ratchet is 
operative. As a result, as long as the low gear 
clutch is not rotating above top idling speed the 
shaft can drive the motor f4 but the motor 
cannot drive the shaft. This not only provides 
means by which the motor can be started by 

Milled in the outside of the member 48 are: 
40 

50 

55 
pushing the vehicle forward, but also provides 
means which prevents 'killing' the motor as long 
as the vehicle is moving, since if the member 34 
moves faster than the member 38, the rollers 40 
engage and the motor is driven by the vehicle. If 60 
therefore, for example, the vehicle is rolling down 
a hill and the motor is shut off with the low gear 
clutch rotating below top idling speed, the nega 
tive ratchet 37 Will drive the motor. 4 even if the 
Supply of fuel to the engine is shut off. The same 
thing, of course, happens as the vehicle is slowed 
down to stop. As soon as the low clutch starts. 
rotating above top idling speed, the negative 
ratchet '87 becomes inoperative. The positive 
ratchet is operative only when the low gear clutch 
is rotating above top idling speed and then acts 
as a free-wheeling or Over-running clutch. That 
is, the member 48 attached to the shaft can 
run faster than the member 47 which is driven 
at slow speed by the engine. In other words, the 
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serated above top idling speed the low speed engine cannot drive the vehicle with the low gear 

clutch rotating below top idling speed due to the 
negative ratchet but drives the vehicle through 
the positive ratchet at speeds above top idling: 
speed. As long as the engine is driving the ve 
hicle through the low speed clutch and the chain 
5, the vehicle is in low gear and the engine is 
running fast and the vehicle is running slowly. 
At a vehicle speed somewhat below the maxi 

mum speed attained by the vehicle with the 
engine running at maximum speed and the ve 
hicle in low gear, this speed being hereinafter 
called intermediate speed, it is desirable to throw 
the transmission into high gear and drive the 
shaft by the chain . This is accomplished 
by a high speed clutch which will now be de 
scribed. 
The high speed clutch shown in Fig. 1 and 

Fig. 3 consists of a member 55 which is rigidly 
keyed to the shaft and held in axial align 
ment by a nut 56. The member 55 carries a driv 
ing plate 57 having two slots 58 placed on the 
same diameter. Each of the slots 58 is engaged 
by a pin 59 carried by a high gear clutch element 
60. The pins 59 are each in one end of the clutch 
elements 60, and a pin 6 which does not pro 
ject into the plate 57 is carried in the other end 
of each clutch element 60. Tension springs 62 
are attached to the pins 59 and 6 and tend to 
hold the clutch elements 60 in their disengaged 
or retracted position. The springs 62 are of Such 
strength that they hold the clutch elements 60 
in this retracted position until the clutch is ros 
tated at or above intermediate speed. Whenever 
the clutch is rotated above this speed the clutch 
elements are forced outwardly by centrifugal 
force and the outer faces 63 of the clutch ele 
ments 60 are forced outwardly against clutch 
facing 64 carried in a high speed clutch drum 
65, which is secured to and carried by a member 
66 which carries.the fast sprocket 3. When the 
high speed clutch is engaged the vehicle is in 
high gear and may be driven at a higher Speed 
than when it is in low gear. The intermediate 
speed at which the high gear clutch engages is 
faster than top idling speed. Therefore, when 
the high speed clutch engages, the low speed 
clutch is also engaged and remains engaged at 
all times that the high speed clutch is engaged. 
When the shaft is driven through the high 
speed clutch it always, rotates faster than the 
sprocket 2 and the low speed clutch which is 
connected to and driven thereby. As a result the 
member 48 of the positive ratchet, which is con 
nected to the shaft , rotates faster than the 
member 47 which is driven through the low 
speed clutch. As long as the car is in high gear 
the low speed clutch cannot drive the shaft i?, 
since the shaft rotates faster than the clutch. 
The method of operation is as follows: 
The vehicle and engine being at rest, the Oper 

ator sets the fuel supply of the engine so that 
the engine will run below top idling speed with 
no load on engine and, of course, turns on the 
ignition. If now the vehicle is pushed forward 
the negative ratchet engages the low Speed 
clutch, being in its retracted position, and the 
engine is rotated through the chain 5. The en 
gine therefore starts, and as soon as it starts the 
negative ratchet releases and the engine runs 
freely without driving the vehicle and continues 
to idle until the throttle is further opened. If 
now the operator wishes to start the vehicle, he 
opens the throttle and thus increases the fuel 
Supply, and as soon as the engine has accel 

3 

clutch elements, which are at all times connected 
to the engine through the chain is, expand and 
drive the drum 46 and thus drive the vehicle 
through the positive ratchet. The vehicle is then 
in low gear and it runs in low gear until it moves. 
above intermediate speed, which may be about 
one-third of its maximum speed. As soon as the 
vehicle accelerates above intermediate speed the 
high speed clutch expands and the vehicle then 
runs in high gear. - 

If, while running in high gear, the vehicle 
starts to ascend a grade and slows down below 
intermediate speed, the high speed clutch releases 
and the positive ratchet engages So that the ve 
hicle is driven through the low speed clutch and, 

10 

5 

being then in low gear, can more easily climb the 
grade. As soon as the grade is passed and the 
vehicle, still in low gear, moves above intermedi 
ate. Speed, the high speed clutch again engages 
and the vehicle is again in high gear. 
Whenever it is desired to stop the vehicle, the 

supply of fuel to the engine is shut off. As Soon 
as the vehicle slows down below intermediate 
speed, the high speed clutch releases and the 
vehicle 'free wheels' due to the positive ratchet 
until the engine slows down below top idling 
speed when the low speed clutch releases. The 
engine Will then be driven through the negative 
ratchet until the vehicle comes to a full stop. 
If before the vehicle comes to a full stop the 
operator opens his throttle, the engine will idle 
after the vehicle stops. If he leaves the throttle 
closed, the engine and car stop together. 
This transmission is well adapted to driving 

motorcycles and other light vehicles. It provides 
an automatic transmission so that the operator 
of the vehicle can control all its operations by 
the throttle or fuel supply. He has neither a 
clutch pedal nor gear shift lever to bother with. 
Such a small vehicle also does not have to pro 
vide space for, or carry the weight of, the parts 
provided in the standard type of vehicle for con 
trolling and operating the clutch and transmis 
sion. 

It will be seen that the invention above de 
Scribed and hereinafter claimed accomplishes 
certain useful results. It provides a two-speed 
transmission especially adapted for use in driving 
a light vehicle, although it may be applied to 
other purposes. When so used, the engine may 
be started by pushing the vehicle forward and 
the engine when started can run at all speeds 
below its top idling speed without driving the ve 
hicle. 
negative ratchet. 

If, however, the engine is run above top idling, 
the low speed clutch is automatically expanded 
by centrifugal force and the engine drives the 
vehicle at low speed. When, however, the ve 
hicle is driven above a certain speed through the 
low speed clutch, the high speed clutch auto 
matically engages and the engine can then drive 
the vehicle at a higher speed. The invention is 
particularly characterized by the fact that when 
the high speed clutch is engaged, and during all 
the time the high speed clutch is engaged, the 
low speed clutch is also engaged but ineffective 
due to the positive ratchet. 
The high and low speed clutches are, of course, 

of conventional design and various other well 
known forms of clutches could readily be sub 
stituted therefor. The positive and negative 
ratchets are also of conventional design and 
many other forms of ratchet or one-way driving 

This end is attained by the use of the 
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4. 
devices could be readily substituted therefor. 
The method of driving the clutch through two 
chains 5 and 7 so as to obtain a high Speed 
member such as the sprocket f3 and a low Speed 

5 member such as the sprocket 2 is merely a con 
venient expedient useful in a vehicle of this par 
ticular type. 

Obviously, gears, belt drives, and sprockets and 
chains, being all Well known devices, are mu 
tually mechanically equivalent in combinations 
Such as are claimed herein. 
The term “one-way ratchet transmission de 

vice' includes all devices. through which power 
may be transmitted from a first rotating body to a 

10 

15 

mit power from said second body to the first. 
The terms “positive' and “negative' are used for 
identification purposes. 

claim as my invention: 
1. In a vehicle having a driving wheel and a 

motor from which said wheel may be driven, an 
automatic transmission through which said mo 
tor drives said wheel comprising: a countershaft; 
any convenient and well-known means through 
which said countershaft may drive Said wheel; a 
low speed driven sprocket rotating about the 
center of said countershaft; a low. Speed men 
ber rigidly connected to and rotating with Said 
low speed sprocket; a low speed driving sprocket 
rigidly secured to and rotating with the shaft 
of said engine; a low speed chain driving Said 
low speed driven sprocket from said low speed 
driving sprocket; a high speed driven sprocket 
rotating about the center of said countershaft; 
a high Speed member rigidly connected to and 
rotating with said high speed sprocket; a high 
speed driving sprocket rigidly secured to and ro 
tating with the shaft of said engine; a high 
speed chain driving said high speed driven 

40 sprocket from said high speed driving sprocket, 
the proportions of the aforesaid high and low 
speed sprockets being such that said low speed 
member and said high speed member are rotated 
at speeds bearing a fixed relationship to the speed 

45 of rotation of Said engine shaft and Said high 
speed member rotates faster than said low speed 

2) 

2. 

30, 

35 

member at all times that said engine shaft is 
rotating; a low. Speed clutch adapted to auto 
matically couple said countershaft to said low 

60 speed member whenever said low speed mem 
ber is driven above top idling speed; a high 
speed clutch adapted to automatically... couple 
said high Speed member to Said Countershaft 
whenever said counterShaft is rotated at above 

55 an intermediate speed by said low speed clutch, 
said intermediate speed being such that when 
said countershaft is rotated at said interme 
diate speed through said low speed clutch, said 
low speed member is rotating at a speed consid 

60 erably above said idling speed; and a positive 
one-way ratchet transmission device between said 
countershaft and said low speed clutch, said de 
vice being so constructed that said low speed 
member can drive said countershaft but said 

65 countershaft cannot drive said low speed mem 
ber. 
2. In a vehicle having a driving wheel and a 

motor from which said wheel may be driven, an 
automatic transmission through which said mo 

70 tor drives said wheel comprising: a countershaft; 
any convenient and well-known means through 
which said countershaft may drive said wheel; 
a low Speed driven sprocket rotating about the 
center of said countershaft; a low speed member 

is rigidly connected to and rotating with said low 

such that said low speed member and said high second rotating body, but which will not trans 

2,230,293 
speed sprocket; a low speed driving sprocket 
rigidly secured to and rotating with the shaft of 
said engine; a low speed chain driving said low 
speed driven sprocket from said low speed driv 
ing sprocket; a high speed driven sprocket rotat- 5. 
ing about the center of said countershaft; a high 
speed member rigidly connected to and rotating 
with said high speed sprocket; a high speed driv. 
ing sprocket rigidly secured to and rotating with 
the shaft of said engine; a high speed chain driv 
ing said high speed driven sprocket from said 
high speed driving sprocket, the proportions of 
the aforesaid high and low speed sprockets being 

O 

speed member are rotated at speeds obearing a 15 
fixed relationship to the speed of rotation of said 
engine shaft and said high speed member ro 
tates faster than said low speed member at all 
times that said- engine shaft is rotating; a low 
Speed clutch adapted to automatically couple 
Said countershaft to said low Speed member due . 
to centrifugal forces generated in the clutch due 
to its rotation whenever said low speed member 
is driven above top. idling, speed; a high speed 
clutch adapted to automatically couple said high 
Speed member to said countershaft whenever 
said shaft is rotated at above an intermediate 
speed by said low speed clutch due to centrifugal . 
forces generated in said high speed clutch due 
to its rotation, said intermediate speed being 
such that when said countershaft is rotated at 
said intermediate speed through said low speed 
clutch, said low speed member is rotating at a 
Speed considerably above said idling, speed; and 
a positive one-way ratchet transmission device 
between said countershaft and said low speed 
clutch, said device being so constructed that said 
loW Speed member can drive said countershaft 
but said countershaft cannot drive said low speed 
member. 

3. In a vehicle having a driving wheel and a 
motor from which said wheel may be driven, an 
automatic transmission through which said motor 
drives said wheel comprising: a countershaft; 
any convenient and well-known means through 
which said countershaft may drive said wheel; 
a low speed driven sprocket rotating about the 
center of said countershaft; a low speed member 
rigidly connected to and rotating with said low 
Speed Sprocket; a low speed driving sprocket 
rigidly secured to and rotating with the shaft of 
said engine; a low speed chain driving said low 
Speed driven Sprocket from said low speed driving 
Sprocket; a high Speed driven sprocket rotating 
about the center of said countershaft; a high 
Speed member rigidly connected to and rotating 
with said high speed sprocket; a high speed driv 

?ing sprocket rigidly secured to and rotating with 
the shaft of said engine; a high speed chain 
driving said high speed driven sprocket from said 
high Speed driving sprocket, the proportions of 
the aforesaid high and low speed sprockets being 
such that said low speed member and said high 
Speed member are rotated at speeds bearing a 
fixed relationship to the speed of rotation of said 
engine shaft and said high speed member rotates 
faster than said low speed member at all times 
that said engine shaft is rotating; a low speed 
clutch adapted to automatically couple said 
countershaft to said low speed member whenever 
said low speed member is driven above top 
idling speed; a high speed clutch adapted to 
automatically couple said high speed member to 
said countershaft whenever said countershaft is 
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low speed clutch, said intermediate speed being 
such that when said countershaft is rotated at 
said intermediate speed through said low speed 
clutch, said low speed member is rotating at a 
speed considerably above said idling speed; and 
a positive one-way ratchet transmission device 
between said countershaft and said low speed 
clutch, said device being so constructed that said 
low speed member can drive said, countershaft. 
but said countershaft cannot drive said low speed 
member, said countershaft being driven by said 
low speed member through said positive one-way 
ratchet transmission device only when said clutch 
is rotating above idling speed. . . 

4. In a vehicle having a driving wheel and a 
motor from which said wheel may be driven, an 
automatic transmission through which said motor 
drives said, wheel comprising: a countershaft; 

30 

any convenient and well-known means through 
which said countershaft may drive said wheel; 
a low speed driven sprocket rotating about the 
center of said countershaft; a low speed member 
rigidly connected to and rotating with said low 
speed sprocket; a low speed driving sprocket 
rigidly secured to and rotating with the shaft of 
said engine; a low speed chain driving said low 
speed driven sprocket from said low speed driv 
ing sprocket; a high speed driven sprocket rotat 
ing about the center of said countershaft; a high 
speed member rigidly connected to and rotating 
with said high speed sprocket; a high speed driv 
ing sprocket rigidly secured to and rotating with 

.5 

fixed relationship to the speed of rotation of said: 
to engine shaft and said high speed member rotates 

45 

5 

the shaft of said engine; a high speed chain driv 
ing said high speed driven sprocket from said 
high speed driving sprocket, the proportions of 
the aforesaid high and low speed sprockets being 
such that said low speed member and said high 
speed member are rotated at speeds bearing a 

faster than said low speed member at a times 
that said engine shaft is rotating; a low speed 
clutch adapted to automatically couple said 
countershaft to said low speed member due to 
centrifugal forces generated in the clutch due to 
its rotation whenever said low speed member is 
driven above top idling speed; a high speed clutch 
adapted to automatically couple said high speed 
member to said countershaft whenever said 
countershaft is rotated at above an intermediate 
speed by said low speed clutch due to centrifugal 
forces generated in said high speed clutch due to 
its rotation, said intermediate speed being such 
that when said countershaft is rotated at said 
intermediate speed through saidlow speed clutch, 
said low speed member is rotating at a speed con 

siderably above said idling speed; and a positive 
one-way ratchet transmission device between 
said countershaft and said low speed clutch, said 
device being so constructed that said low speed 
member can drive said countershaft but said 
countershaft cannot drive said low speed member, 
said countershaft being driven by said low speed 
member through said positive one-way ratchet. 
transmission device only when said clutch is 
rotating above idling speed. 

5. In a vehicle having a driving wheel and a 
motor from which said wheel may be driven, an 
automatic transmission through which said notor 
drives said wheel comprising: a countershaft; 
any convenient and well-known means through 
which said countershaft may drive said wheel; 
a low speed driven sprocket rotating about the 
center of said countershaft; a low speed member 
rigidly connected to and rotating with said low 
speed sprocket; a low speed driving sprocket 
rigidly secured to and rotating with the shaft of 
said engine; a low speed chain driving said low. 
speed driven sprocket from said low speed driving 
sprocket; a high speed driven sprocket rotating 
about the center of said countershaft; a high 
speed member rigidly connected to and rotating 
with said high-speed sprocket; a high speed driv 
ing sprocket rigidly secured to and rotating with 
the shift of said engine; a high speed chain driv 
ing said high speed driven sprocket fron said 
high speed driving sprocket, the proportions of . 
the aforesaid high and low speed sprockets being 
such that said low speed member and said high 
speed member are rotated at speeds bearing a 
fixed relationship to the speed of rotation of said 
engineshaft and said high speed member rotates 
faster than said low speed member at all times 
that said engine shaft is rotating; a high speed 
clutch for connecting said high speed member 
directly to the countershaft so that the counter 
shaft will rotate at the same speed as said high 
speed member; and a one-way positive ratchet 
through which said low speed neaber may drive 
said countershaft but through which said count 
ershaft cannot drive said member, said low speed 
clutch being actuated by centrifugal force to 
connect said low speed member to said counter 
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shaft through said positive ratchet whenever said, 
low speed clutch is rotated above top idling speed, 
and said high speed clutch being actuated by 
centrifugal force to connect said high speed nem 
ber to said countershaft whenever said high speed 
clutch is rotated at a speed considerably faster 
than the speed at which said low speed clutch 
engages. , - 

FORD W. BARRS, 

  


