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To all whom it may concern: 
Be it known that I, ALVIN H. SHOE 

MAKER, a citizen of the United States, re 
siding at Portland, in the county of Mult 

5 nomah and State of Oregon, have invented 
certain new and useful Improvements in 
Fluid-Clutches, of which the following is a 
specification. 
My invention relates to means for govern 

10 ing the speed of a vehicle propelled by an 
internal combustion engine, and has for its 
object generally speaking to provide a de 
vice of greater flexibility and durability of 
simpler construction and of greater ease of 

15 operation than the transmission gearing 
usually employed in this type of vehicle. 
To this end my invention consists in the 

features and combinations clearly set forth 
in the following description. 

20 In the appended drawings forming part 
of the specification my device is illustrated 
in the following manner. 

Figure 1 is a rear elevation of the engine 
fly-wheel in which parts of my device are 

25 mounted, Fig. 2 is an inverted or front ele 
vation of the fly-wheel showing the remain 
ing parts of my invention, Fig. 3 is a sec 
tional plan view of the mechanism illus trated in Figs. 1 and 2. Fig. 4 illustrates 

30 insectional side elevation the valve mecha 
nism of my device, and Fig. 5 shows per spectively the valve controlling mechanism. 

Fly-wheel a rigidly secured to engine 
drive-shaft b, is cupshaped and in the cy 

35 lindrical chamber thus formed are mounted 
a series of radially disposed lugs c. These 
lugs are preferably integral with the wheel 
and are provided with radially disposed cy 
lindrical perforations d, adapted to receive 

40, a corresponding series of pistons e, e, e and 
e'. The outer ends of perforations d are 
closed by airtight screw-caps f. The open 
face of fly-wheel a is tightly closed by a flange g provided with a central projection 

45 or hubh, in which journals a crank-shaft 
in alinement with engine drive shaft b. 
Crank-shaft i is in any suitable manner con 
nected with the drive wheels of the vehicle. 
On crank-pin i of shaft i is rotatably hung 

50 a sleeve k, on which a series of piston rods, 
fulcrum, and said rods are by hinge joints 
m operatively connected with pistons e. 
The outer ends or bottoms of piston cham 

bers d are interconnected by a series of air 
ducts or tubes n. The fly-wheel and engine, 55 
when directly connected, revolve together. 
If a clutch is interposed between the fly 
wheel and the engine, the latter is first per 
mitted to attain its normal speed, where 
upon the clutch is thrown to connect the two 60 
members in the usual manner. 
The function of the mechanism described 

is to transmit the rotary motion of the fly 
wheel to crank-shaft i, but as said crank 
shaft is restrained by a load equal to the 65 
power required to move the vehicle, said 
crank-shaft tends to resist the action of the 
fly-wheel and to remain stationary. The 
consequence is that the pistons, due to the 
eccentric position of crank-pin i, commence 70 
to reciprocate in cylinders d, the result of 
which is better understood by referring to 
Fig. 1, where piston e is positioned at the 
beginning of its stroke and the opposite pis 
tone' at the end of its stroke, while the other 75 
pistons e' and eboth are centrally located. 
The fly-wheel, rotating in the direction of 
arrow o, causes pistonse and e to move for 
ward and pistons e, e to recede. The air 
behind pistons e, e is thus forced into and 80 
through tubes n into the space behind pis 
tons e' and e, and vice versa. If tubes in 
are relatively large the air flows freely and rapidly from cylinder to cylinder, permit. 
ting the fly-wheel to revolve and crank-shaft 85 
i to remain stationary, but if the tubes are 
very small relative to the volume of air in 
the cylinders, then the air pulsations become 
retarded, with the consequence that the 
crank-shaft is caused to rotate. 90 

It is readily seen that the greater the load 
is on crank-shaft i, the greater becomes the 
air pressure, and the quicker the pulsations, 
and as the load usually is greatest on start 
ing the vehicle from a dead stop, the latter 95 
starts slowly and only gains speed as the 
load decreases. 
The above described mechanism works en 

tirely automatically, it is only necessary 
to correctly calculate the relative areas of 100 
the cylinders and the air tubes to develop a 
predetermined speed with a given load, and 
also to take care that the pistons are 
well fitted to prevent leakage. As the fly 
wheel is tightly covered by flange g, the 105 
fly-wheel chamber may be partly or en 
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tirely filled with suitable lubricants to in 
sure the smooth and easy running of the in 
closed mechanism. It is found desirable 
however to manually regulate the air pres 
sure and the consequent rapidity of pulsa 
tions in order to adjust the speed of the 
vehicle to various loads, and this I accom 
plish in the followingmanner. I calcu 
late tubes in large enough to develop a cer 
tain speed with the minimum load appli 
cable, and provide said tubes with regulat 
ing valves p, the opening and closing of 
which govern the range of pulsations. The 
stems of said valves journal in and extend 
through the wall of the fly-wheel and are 
on their outer projecting ends provided with 
fixed heads r. These heads are oblong in 
shape and at one end made with a project 
ing finger s, while the other end is heavy 
enough to perfectly balance the head, so as 
to prevent the centrifugal force of the re 
volving wheel from disturbing the angular position of the head. 
On bearing, support it of engine drive 

shaft. b mont a standard u, in which is rotatably fixed a stud v, integral with one 
end of which is a deflector w. The latter 
is made on the form of a wedge-shaped 
trough and so positioned relative to finger 
projections S of valve heads r, that said pro 
jections, in revolving with the fly-wheel, 
pass through said trough entering at the 
large end and escaping through the small 
end, which is barely wide enough to permit 
the projections to pass. Deflector w is by 
hinged rod an operatively connected with a 
suitable hand-lever mechanism (not shown), 
by means of which the operator of the ve. hicle may adjust the angular position of 
the deflector, and thereby control the open 
ing and closing of the valves, as clearly 
shown in full and broken lines in Fig. 2. 
When the deflector is set to entirely close 
the valves no pulsations can take place, and 
my device operates as a positive and yet very elastic clutch. 
Screw-caps f are preferably made with 

cavities gy, and piston chambers d are made 
long enough so that the pistons do not bot 
tom. In this manner an air cushion always 
remains behind a piston, and prevents any 
jerking tendency on the part of the piston 
on reaching the end of its stroke. 

Finally I wish to call attention to air 
vents 2 of the piston chambers, which are so 
positioned relative to the pistons, that air 
can enter said chambers when the pistons 
have reached the end of their return stroke. 
The object of these air vents is to increase 
the air pressure in the pulsative system of 
my device, in order thereby to make it more 
efficient. As a piston completes its return 
stroke, a partial vacuum forms behind it, 
which causes air to enter through said vent, 
and this performance is repeated until so 
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great a pressure is created in the system, 
that the tension behind said piston equals atmospheric pressure. - 

I claim: . 
1. In a device of the character described 

in combination, an engine shaft, a series of radially disposed cylinders rigidly mounted 
70 

on said engine shaft, a crank-shaft in hori 
Zontal alinement with said engine shaft and 
operatively connected with the vehicle drive 
wheels, a series of piston rods rotatably 
hung on the crank-pin of said crank-shaft, 
said rods pivotally fixed to the pistons of 
Said cylinders, and a series of air-tubes con 
necting the outer ends of said cylinders. 

2. In a device of the character described 
in combination, an engine shaft, a fly-wheel 
operatively connected with said engine 
shaft, a series of radially disposed cylinders 
mounted on said fly-wheel, a crank-shaft in 
horizontal alinement with said engine shaft 
and operatively connected with the engine 
drive-wheels, a series of piston rods rota 
tably hung on the crank-pin of said crank 
shaft, a bearing sleeve interposed between 
said rods and said crank-pin, said piston rods pivotally fixed to the 
cylinders, a series of air-tubes connecting 
the outer ends of said cylinders, and an air 
vent in each cylinder so positioned relative 
to the piston that air is free to enter the cyl 
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istons of said 

95 

inder on completion of the inward stroke of the piston. 
3. In a device of the character described an engine shaft, a fly-wheel operatively con 

nected with said engine shaft, a series of ra dially disposed cylinders rigidly mounted 
on said fly-wheel, a crank-shaft in horizon 
tal alinement with said engine shaft and 
operatively connected with the vehicle drive 
wheels, a series of piston rods rotatably 
hung on the crank-pin of said crank-shaft, 
a bearing sleeve interposed between said 
rods and said crank pin, said rods pivotally 
fixed to the pistons of said cylinders, a se 
ries of air-tubes connecting the outer ends 
of said cylinders, each of said air-tubes pro 
vided with a regulating valve, and manu 
ally operated means for controlling said valves. 

4. In a device of the character described, an engine shaft, a fly-wheel operatively connect 
ed with said engine shaft, a series of radially 
disposed cylinders rigidly mounted on said 
fly-wheel, a crank-shaft in horizontal aline 
ment with said engine shaft and operatively 
connected with the vehicle drive wheels, a se 
ries of piston rods rotatably hung on the 
crank-pin of said crank-shaft, a bearing 
sleeve interposed between said rods and said 
crank-pin, said rods pivotally fixed to the 
pistons of said cylinders, a series of air 
tubes connecting the outer ends of said cyl 
inders, each of said air-tubes provided with a regulating valve, manually operated 
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means for controlling said valves, and an 
air vent in each cylinder so positioned rela 
tive to the piston that air is free to enter the 
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20 

cylinder on completion of the inward stroke 
of the piston. 

5. In a device of the character described 
in combination, an engine shaft, a fly-wheel 
operatively connected with said engine 
shaft, a series of radially disposed cylinders 
rigidly mounted on said fly-wheel, a crank 
shaft in horizontal alinement with said en 
gine shaft and operatively connected with 
the drive wheels of the vehicle, a series of 
piston rods rotatably hung on the crank 
pin of said crank shaft, a bearing sleeve in 
terposed between said rods and said crank 
pin, said rods pivotally fixed to the pistons 
of said cylinders, a series of air-tubes con 
necting the outer ends of said cylinders, a 
regulating valve on each of said air-tubes, 
an elongated balanced head rigidly secured 

25 

SO 

to the end of each valve stem, a finger pro 
jection on one end of the valve head, manu 
ally operated means coöperating with said 
finger projection for oscillating said valve 
heads to regulate the opening of said valves, 
and an air vent in each cylinder so posi 
tioned relative to the piston that air is free 
to enter the cylinder on completion of the 
inward stroke of the piston. 

6. In a device of the character described, 

3 

an engine shaft, a fly-wheel operatively con 
nected with said engine shaft, a series of ra 
dially disposed cylinders rigidly mounted 
on said fly-wheel, a crank shaft in hori 
Zontal alinement with said engine shaft and 
operatively connected with the vehicle 
drive wheels, a series of piston rods ro 
tatably hung on the crank-pin of said crank 
shaft, a bearing sleeve interposed between 
said rods and said crank pin, said rods piv 
otally fixed to the pistons of said cylinders, 
a series of air-tubes connecting the outer 
ends of said cylinders, a regulating valve 
on each of said air tubes, an elongated bal 
anced head on the end of each of the valve 
stems, a finger projection on one end of the 
valve head, a bracket mounted on the en 
gine shaft support, a deflectoriournaled in said bracket in registration with the finger 
projections of said valve heads, manually 
operated means for adjusting said deflector, 
and an air vent in each cylinder so posi 
tioned relative to the piston that air is free 
to enter the cylinder on completion of the 
inward stroke of the piston. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
ALVIN H. SHOEMAKER. 

Witnesses: 
L. W. HuMPHREYs, 
GRACE L. TwITCHELL, 
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