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This invention relates to air compressors and 
more particularly to a drive mechanism there 
for. 
The Diesel type internal combustion engines 

employed for driving, either directly or indirect 
ly, locomotives such are used for hauling certain 
modern, high Speed, stream-lined trains, operate 
over a considerable range of speed which varies 
from a relatively low idling Speed, employed when 
a train is stopped or when coasting down a grade, 
to a relatively high speed for producing. Sufficient 
torque to haul the train at high speed. 
On these locomotives the air compressors 

which furnish compressed air for the control of 
the brakes on trains, are usually driven directly 
from the Diesel engines or from any other suit 
able source of power which is dependent upon 
the operation of Said engines, and which there 
fore varies in Speed in proportion to the engine 
Speed. The compressors are thus operated at 
relatively high Speed and capacity under high 
engine torque. Conditions at which time. the 
brakes on the train are released and the require 
ments for compressed air on the train are at a 
minimum. When a train is coasting down a 
grade With the Diesel engines idling, the re 
quirements for compressed air on the train are 
at a maximum for controlling the brakes on 
the train, but at this time, as will be evident, 
the air compressors operate at , relatively low 
Speeds proportional to the idling speed of the en 
gines. The Output of the compressors is thus re 
duced when the air requirements on the train 
are greatest. Obviously if a compressor is capa 
ble of producing a sufficient quantity of com 
pressed air at the low idling Speed of the Diesel 
engines to insure safe braking of the train, then 
an excessive and a substantially useless amount 
of compressed air is provided When the Diesel 
engines are operating at high speed With the 
brakes on the train released. - Air compressors of 
very large size, weight and cost are therefore re 
quired to adequately meet the requirements. On 
these trains, and in case the compreSSOrS are de 
signed for their greatest output efficiency at rela 
tively low speeds where the air requirements are 
usually greatest, then it will be evident that when 
the compressors are operating at higher speeds, 
an excessive Waste of compressed air results. 
Further, the operation of the compreSSOrS at 
these high Speeds is inefficient, and accompanied 
With a waste of operating power as Well as ex 
cessive heating of the compressors, excessive oil 
consumption and undue wear of the parts of the 
CompreSSOr. 
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From the above remarks it will be apparent 
that the compressed air requirements on a train 
are independent of the speed of the driving en 
gines or the like, since under certain conditions 
the demand for compressed air is greatest when 
the engines are operating at idling Speed. The 
drive for the air compressors should therefore be 
Such as to effect operation thereof at substan 
tially the most efficient Speed. When the air de 
mands on the train are greatest and at no time 
should the compressors be operated at Speeds 
greatly in excess of those for which the con 
pressors are designed. The compressors on high 
speed locomotives operate continuously, so it is 
therefore obvious that except. When the air de 
mands are heavy and up to the capacity of the 
air compressors, the compressors could be oper 
ated at a reduced speed with a resultant reduc 
tion in the wear of parts, of oil consumption and 
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also excessive heating of the compressors could 
be avoided. Further, the compressors could be 
designed to operate at the desired, most efficient 
speed when the air requirements of the train are 
greatest and at all other times operate at reduced 
speeds and thus overcome the difficulties or short 
comings incident to the Systems of compressor 
drive now in use on high Speed trains, as above 
described. . . . 

One object of the present invention is to pro 
vide an improved drive for air compressors from 
a . Variable Speed prime mover adapted to over 
come the difficulties of conventional types of 
drive now in use in high speed trains, as above 
described. . . 

. Another object of the present invention is to 
provide an improved drive for air compressors 
from a Variable speed prime mover, adapted to 
drive the compressor at a Speed in proportion to 
the air requirements on the train, that is, at a 
relatively high, most efficient speed at the time 
the air requirements on the train are greatest 
and at a reduced speed at all other times or when 
the air requirements on the train are at a mini 

. 
It is important to note that in order. to meet 

the heavy demands for compressed air required 
for braking a train a compressor need only oper 
ate at capacity a relatively small portion, such 
as twenty five percent, of the running time of a 
train. During the other portion of the running 
time of the train the air demands on the train 
are relatively low and in high Speed trains where 
these compreSSor's Operate Continuously they need 
therefore only operate at relatively low speed to 
meet such reduced demands. By controlling the 
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speed of the compressor in accordance with the 
air requirements on the train it will be evident 
that the compressor will operate the major por 
tion of the running time of a train at a relatively 
low speed and thereby effect a very material saw 
ing in actuating power and lubricant with a re 
sultant lengthening of the life of the compressor 
and complete avoidance of excessive heating 
thereof. 
Other objects and advantages will be apparent 

from the following more detailed description of 
the invention. 
In the accompanying drawiing, the single figure 

is a diagrammatic, sectional view of the improved 
drive mechanism shown connecting a priume 
mover to an air compreSSOr. 

Description of paris 
In the drawing the reference numeral indi 

cates a prime mover of any desired, variable Speed 
type such as a Diesel, internal combustion en 
gine which is provided with a crankshaft 2 ex 
tending from one end thereof and adapted to 
operate at Varying speeds over a range between 
an idling speed and a high Speed corresponding 
to the speeds of such engines as obtained in high 
speed train service. A bevel gear 3 is adapted 
to be turned by the crankshaft 2 in any desired 
manner, but for the purpose of illustration is 
shown secured directly to the end of said shaft 
so as to rotate With and at the Same Speed as 
the shaft. - 

The reference numeral 4 indicates an air com 
pressor adapted to be operated from the engine 
. . The air compressor 4 may be of any desired 

construction, but for the purpose of illustration 
comprises a casing, a crankshaft 5 journaled in 
a bearing 6 in the casing and one or more pistons 
(not shown), operatively connected to the crank 
shaft for reciprocation thereby. These pistons 
are - adapted upon reciprocation to operate in 
the well known manner to draw air from the 
atmosphere through an intake pipe T and to 
compress said air and discharge same into a 
discharge pipe 8 which in the present embodi 
ment of the invention leads to a storage reSer 
voir. 9. This reservoir may be a main air Sup 
ply reservoir on a locomotive and is employed 
for storing up a supply of compressed air deliv 
ered from the air compressor for use in Con 
trolling the brakes on the train or for other uses. 
The bevel gear 3 meshes with a bevel gear f0 

which is secured to a vertically Operating shaft 
for turning said shaft. The shaft is jour 

nalled at its lower end in a Suitable bearing 
member 2 while the upper end of the shaft is 
rotatably mounted in a suitable bore provided 
in a nut 3. The nut 3 is screw-threaded into 
a suitable opening provided in a member 4 
Which is Secured in any desired manner in pre 
determined relation to the bearing member 2 
so as to rigidly support the shaft at right 
angles to the axes of the crankshafts 2 and 5. 
A sleeve 6 is slidably mounted on the shaft 
and a pin 7 extends through said shaft into 

oppositely disposed slots f8 provided in the sleeve 
6 for turning said sleeve with said shaft, said 

slots providing for limited movement of said 
sleeve longitudinally of the shaft . 
The upper end of the sleeve. 6 is telescoped 

within and supported by a sleeve 9 which is 
secured at its upper end to the inner race of a 
ball bearing 28 secured in member 4 in co 
axial alignment with the nut 3. This ball bear 
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ing 20 supports the sleeve 9 against movement 75 
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longitudinally of the shaft . The sleeve 9 
is provided at its lower end with two longitudi 
nally extending slots 2 disposed opposite each 
other. The sleeve 6 is provided on each of its 
opposite sides with a driving finger 22, the two 
fingers being mounted to slide in the two slots 2. 
The sleeve 9 is provided adjacent the bear 

ing 20 with a pair of oppositely disposed ears 
23. One end of a lever arm 24 is pivotally con 
nected to each of the ears 23 while at the other 
end of said arm there is provided a mass in the 
form of a governor weight 25. Each of the 
arms 24 is pivotally connected intermediate its 
ends to one end of a link 26 the opposite end 
of which is pivotally connected to an ear 27 pro 
vided on the sleeve 6, it being evident that the 
two links 26 and ears 2 are arranged Opposite 
each other at opposite sides of the sleeve 6. 
The sleeve S is provided in its upper end 

With a counterbore 28, which opens to a bore 
extending through the sleeve 9 in axial align 
ment With the lower face of the nut 3. A gov 
ernor control spring 29 is disposed in the coun 
terbore 28 with the lower end of the spring en 
gaging the bottom of the counterbore while in 
terposed between the upper end of said spring 
and the adjacent face of the nut 3 is an anti 
friction bearing 30 adapted to provide free ro 
tation of the spring 29 with the sleeve 5 and 
9 relative to the nut 3. - - . 
The sleeve 6 is provided at its lower end 

with a disk 3 the peripheral face of which is 
disposed in frictional driving engagement with 
the friction face 32 of a driven disk 33 which 
is Secured to the end of the compressor crank 
shaft 5 for turning said crankshaft and for 
thereby operating the air compressor 4. 
Movement of the sleeve is lengthwise of the 

shaft f is adapted to effect movement of the 
disk 3 radially of the friction face of the driven 
disk. 33, such movement being limited by engage 
ment of the pin t with the ends of the slots 
8. . These slots are of such length as to permit 
movement of the disk 3 from near the center 
of the disk 33 as shown in the drawing outward 
ly to a position defined by engagement of said 
pin at the opposite ends of slots 8 and in which 
the peripheral edge of the disk 3 is in engage 
ment with the disk 33 adjacent its outer pe 
ripheral edge. 
The nut 3 is provided on its upper face With 

an integrally formed gear. 34 beyond which there 
extends a shaft 35 journaled at its outer end 
in the member 4 for cooperation. With the nut 
to Support said nut in coaxial relation with the 
shaft ff. A gear rack 35 is slidably mounted 
in Suitable bearings in the member 4 at right 
angles to the axis of the gear 34 and is provided 
with gear teeth meshing with those on said 
gear. One end of this rack is connected for 
movement with a piston 37 which has at its 
outer face a chamber 38 connected through a 
pipe 39 to pipe 8 leading to reservoir 9 whereby 
fluid at the pressure delivered by the air com 
pressor 4 and acting in said reservoir will at 
all times be in said chamber acting on the pis 
ton 37. At the opposite side of the piston 3 
there is provided a non-pressure chamber 4 
which is open to the atmosphere through a 
breather port 4 and in which there is provided 
a release Spring 42 which encircles the rack 36 
and bears at one end against the end of said 
chamber and at the opposite end against the 
piston 3 for opposing movement of the piston 
by the air pressure acting in chamber 38. 
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The spring 42 is so designed that when the 

pressure of air delivered: by the compressor. 4 
to reservoir. 9 and acting in chamber 38 exceeds 
a chosen degree the piston 3 Will.be.noved 
against said spring, and into engagement with 
the end War 43 of the non-pressure chamber 
40, but when said pressure is less than Said 
chosen degree, the spring 42, will; move the piss 
ton 37 away from said wall in the direction of 
the right hand to a position depending upon the 
degree of reduction in air pressure in chamber 
38 below said chosen pressure. - 
. It will be evident that, since the piston 3 is 
connected through the gear rack 36 to the gear 
34, movement of said piston will effect rotation 
of said gear and thereby of the nut. 3. The 
screw-threads on the nut f3. and those in the 
member f4. With which said, nut cooperates are 
so designed that as the piston 37 is moved against 
the spring 42 saidnut upon being turned will 
be moved in the direction of the rack. 36 and 
thus act to relieve the pressure of the governor 
control spring 29 on the sleeve 6. When the 
piston 37 is moved by the action of the Spring 
42 in the opposite direction, the rack 36, and 
thereby the gear 34, will operate to turn...the nut 
3 and move same in a direction away from the 
rack 36, so as to thereby increase the pressure 
of the spring 29 acting on the sleeve :6; 

Operation 
When the engine f is operating and turning 

the crankshaft. 2 the bevel gear. 3 is operated to 
turn the gear G and thereby the shaft . This 
rotation of the shaft acts through the pin . 
to turn the sleeve 6 and thereby the disk 3. 
Since the disk 3 f is in frictional driving contact 
with the compressor disk 33, rotation of disk.3 
effects rotation of said compressor disk and 
thereby operation of the compressor 4. to con 
press air into the pipe 8, and thence to the main 
reservoir 9 and pipe 39 leading to pressure cham 
ber 38 at one side of the speed change piston 37. 

Rotation of the sleeve 6 acts through the ears 
2 to rotate the links 26 and thereby the governor 
arms 24 and weights 25 and through the ears. 23 
to turn the sleeve. 9 in the bearing 29 provided 
in the member 4. Due to the action of centrif 
ugal force on the governor balls 25 said balls 
will move outwardly away from the sleeve. 6 
and during. Such movement will move the sleeve 
6 along the shaft, in the direction of the nut 
3. This movement of the sleeve acts to con 

press and thereby increase the force of Spring 
29 opposing such movement and will continue 
until the force of said spring is increased to a 
degree sufficient to counteract the action of Cens 
trifugal force on the governor balls. 25. If the 
speed of rotation of the engine crankshaft 2. 
and thereby of the shaft and governor, balls 
25 is increased said balls Will: operate to dra W. 
the sleeve 6 still further in the direction of the 
nut 3 until the pressure of the spring 29 is 
further increased sufficiently to counteract the 
increased action of centrifugal force on the gov 
ernor balls 25. In case the speed of rotation of 
the engine crankshaft is reduced, the reduced 
action of centrifugal force on the governor balls 
25 permits the spring 29 to expand and move 
the sleeve 6 away from the nut 3 to a posi 
tion in which the pressure of said spring is re 
duced to a degree where it is counterbalanced 
by the action of centrifugal force on the gov 
ernor weights. 9. In other words the governor 
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28s will operate to position the sleeve 6 on the 
shaft fin a position corresponding to the Speed 
of the driving engine ... ... - 
Movement of the sleeve 6-in the direction of 

the nut 3 effects movement of the driving disk 
3t outwardly toward the peripheral edge of the 
driven disk. 33 and said driving disk WilliaSSune 
a position with respect to the friction face. Of the 
driven disk corresponding to the position, ob 
tained by the governor balls 25 as determined 
by the speed of operation of the engine . . . . If 
the Speed, of the engine is increased the driv 
ing disk 3" will be moved out Wardly further to 
Ward the peripheral edge of the driven disk 33, 
While in case the speed of the engine is reduced 
the driving disk 3; will be moved in the opposite 
direction toward the center of the driven disk 33. 
The Speed with which the air compressor 4 is 

Operated from the engine depends upon the 
length of path on the driven disk 33 traversed by 
the peripheral face of the driving disk 3 and it, 
Will be obvious that as the driving disk .3 is 
moved outwardly, toward the edge of the driven 
disk. 33: the length of this path is correspond 
ingly increased and since such outward move 
ment is: in proportion to the increase, in speed 
in the driving engine it: Will be evident: that 
the speed of the air compressor. 4 will not in 
crease with that of the engine. In case the speed 
of the engine it is reduced the governor device 
including: Spring 29- and balls, 9 act to move 
the driving disk3 in the direction of the center 
of the driven disk 33, the degree of such move 
ment, depending upon the reduction in engine 
Speed. In other words, for: a "certain air pres 
Sure acting on the piston 3 and thereby holding 
the nut; 3 against movement, the driving disk 
3 Will assume: a position radially of the driven 
disk; 33 dependent upon the: engine speed, and 
the parts of the mechanism may be so designed 
that in the operation so far described, the speed 
of the air compressor will remain substantially 
the same for all engine speeds. . . . . . . . . . . . 

Let' it? be assumed; that the pressurer of , air 
delivered by the compressor to reservoir. 9 and 
acting in: chamber: 38 is sufficiently low to per 
mit Spring 42 to hold the piston 37 in its ex 
treme right hand position as shown in the draw 
ing. 'In this position of piston 37 and also of 
the nut f3, the compressor 4 is adapted to be 
operated at its maximum and most efficient 
Speed and it will be noted that this speed will 
remain substantially constant regardless of vara 
iations in speed of the engine , for reasons 
hereinbefore described. It should however be 
noted that the pressure in reservoir 9 will usually 
Only be reduced, sufficiently for the piston 37 to 
be moved to the position described when a large 
amount of compressed air is being used from the 
reservoir 9 for the control of brakes on the train 
at which time the engine ... will be idling. How 
ever even though the engine is sped up it will 
have no material effect upon the speed of: the 
compressor. ... : . . . . . . . . . . . . . . . . . . . 
Now as the pressure of fluid delivered by the 

compressor 4to, the reservoir 9 and acting in 
chamber 38 on the piston 37 is increased and 
overcomes the pressure of spring 4f, the piston 
37 is moved in the direction of the nut 3 and 
acts to turn the gear 34 and thereby the nut 3 
relative to the member 4 in such a direction as 
to move said nuts toward the rack 36 thereby 
permitting an upward movement of the adjacent 
end of spring .29 and in effect a corresponding 

device including the arms 24, balls 25 and links 75 reduction in the pressure of said spring on the 
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sleeve S. As the pressure of the spring on sleeve 
6 is thus relieved the action of centrifugal force 

of the governor balls 25 throws said balls out 
wardly to a position where spring 29 is again 
compressed to a degree sufficient to offset the 
reduction of pressure thereof on sleeve F6 due to 
the action of the nut 13. As a consequence of 
this action due to the increase in preSSure in 
reservoir 9, the driving disk 3 f is pulled out 
wardly toward the outer peripheral edge of the 
driven disk 33 and thereby causes a correspond 
ing slowing down of the compressor 4. 
As the pressure delivered by the compressor 4 

to the reservoir 9 and piston chamber 38 is fur 
ther increased the piston 37 is moved further 
in the direction of gear 34 and thereby effects 
further movement of nut 3 in the direction of 
rack. 36, whereupon the governor balls. 25 are 
permitted to move outwardly to a new position 
sufficient to counteract the changed condition 
of said spring and consequently effect movement 
of the driving disk S. still further towards the 
peripheral edge of the cylinder disk 33 thereby 
causing a still further reduction in Speed of the 
air compressor 4. . . . . . . . . . ; ; 
As the pressure of fluid delivered by the con 

pressor is still further increased the piston 37 
will continue to be moved in the direction of the 
gear 34 until such time as said piston engages 
the wall 43, at which time the nut 3 and there 
by the spring 29 will be conditioned to permit 
such outward movement of the balls 25 as to 
effect maximum slowing down of the compressor 
4. With the reservoir. 9 thus charged to the 
maximum pressure it is desired to carry, the nut 
3 and thereby the adjacent end of the governor 
control spring 29 will be so conditioned, that the 
operation of the governor weights 25 will be en 
abled to so position the driving disk 3 relative 
to the driven disk 33 that the speed of the con 
pressor will be relatively low and below its most 
efficient speed even though the engine. may be 
operating at high speed to haul a train. Under 
this pressure condition variations in Speed of en 
gine I will not effect any material change in Speed : 
of the compressor however, as will be evident. 

If the pressure of fluid in the reservoir 9 and 
thereby in chamber 38 acting on the piston 3 is 
reduced sufficiently, due to being used for the 
control of brakes on the train or the like, the 
piston 31 and nut 3 will operate in a manner 
just the reverse of that described to change the 
condition of spring 29 so as to provide increased 
resistance to the action of centrifugal force of 
the governor balls 25 and thereby move the balls 
inwardly to a position dependent upon the re 
duction of pressure in the reservoir 9. A corre 
sponding movement of the driving disk 3 toward 
the center of the driven disk 33 is thus effected 
and as a result a corresponding increase in Speed 
of the air compressor. 4 is obtained for replen 
ishing the compressed air supply. As will be 
evident, the piston 37 will obtain a position in 
chamber 38 which varies according to the de 
gree of reduction in the pressure in the reservoir 
9 and therefore through the action of the nut 
3 and the governor device, the disk-3 will ob 

tain a corresponding position with respect to the 
driven disk 33 and effect a corresponding...in 
crease in speed of the compressor 4. In , other 
words regardless of the speed of the engine , 
the compressor 4 will operate at a Speed de 
pending upon the position of the piston 3 in its 
cylinder and therefore in accordance with the 
amount of compressed air used from the reser 
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voir 9. When the piston 29 is in its extreme left 
hand position the compressor will operate at its 
maximum and most efficient speed, while when in 
its other extreme position it will operate at a 
reduced speed. It is important to note that the 
speed of the compressor varies only with the 
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pressure of air delivered thereby, since the gov 
ernor control of the drive with engine merely 
acts to offset changes in speed of said engine. 

. . . . . . . . . . Summary 
From the foregoing it Will be evident that With 

this improved drive mechanism for an air com 
pressor which is driven from a variable speed 
prime mover, the compressor may be designed to 
operate at a certain maximum speed for great 
est efficiency, and the drive mechanism will oper 
ate to prevent increasing the speed of the COm 
pressor over said maximum even though the 
prime mover may operate over a considerable 
range of different speeds. . . . . . . . . . - 

It will be further noted that with this im 
proved mechanism the compressor will operate 
at its greatest speed only when there is a heavy 
demand for compressed air and at all other times 
will operate at a relatively low-speed. The com 
pressor may thus be designed to operate most 
efficiently, with a minimum consumption of 
power; it may be of minimum size, weight and 
cost for the use intended; and excessive oil con 
sumption of the compressor and undue wear of 
the parts thereof as well as excessive heating of 
the compressor are avoided; all of which com 
bined to increase the reliability and length of 
life of the compressor. 
While one illustrative embodiment of the in 

vention has been described in detail it is not the 
intention to limit the scope to such embodiment 
or otherwise than by the terms of the append 
ed claims. . . . . . . . . . . . 
Having now described my invention, what I 
it, as new and desire to secure by Letters Pat 
ent, is: * x . . " . . . . 

1. In combination, an air compressor compris 
ing a rotatable drive shaft, a variable speed 
rotatable power shaft for turning said drive shaft, 
a speed change mechanism connecting said shafts 
and adjustable to vary the speed ratio between 
said shafts, and means controlled jointly by the 
speed of said power shaft and the pressure of 
the air delivered by said compressor for control 
ling the adjustment of said mechanism. 

2. In combination, an air compressor compris 
ing a rotatable drive Shaft, a variable speed 
rotatable power... shaft for turning said drive 
shaft, a Speed change mechanism connecting said 
shafts and adjustable to vary the Speed ratio be. 
tWeen said shafts, means responsive to variations 
in Speed of said power shaft for adjusting said 
mechanism to compensate for such variations, 
and means responsive to changes in the pressure 
Of air delivered by said compresssor for also con 
trolling the adjustment of said mechanism. 

3. In combination, an air compressor compris 
ing...a rotatable... drive shaft, a variable speed 
rotatable power shaft for turning said drive shaft, 
a speed change: mechanisms connecting said 
shafts and adjustable to vary the speed ratio 
between said shafts, and means controlled joint 
ly by the pressure of air delivered by said com 
preSSOr - and the Speed of rotation of said power 
Shaft for adjusting said mechanism to compen 
Sate for variations in Speed of said power shaft 
and for also adjusting said mechanism to in 
crease; the Speed of said compressor drive shaft 
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upon a decrease in the pressure of air delivered 
by said compressor and to decrease the speed of 
Said compressor drive shaft upon an increase in 
the pressure of air delivered by said compressor. 

4. In combination, an air compressor compris 
ing a rotatable drive shaft, a variable speed ro 
tatable power shaft for turning said drive shaft, 
a speed change mechanism connecting said 
shafts and adjustable to vary the speed ratio 
between the shafts, and means for controlling 
the adjustment of said mechanism including 
Speed governor means responsive to variations 
in speed of said power shaft to adjust said mech 

O 

anism to compensate for such variations in 
speed, and pressure sensitive means controlled by 
the pressure of air delivered by said compressor 
and operative to adjust said mechanism to in 
crease the speed of said compressor drive shaft 
upon a reduction in said air pressure and to de 
crease the speed of said compressor drive shaft 
upon an increase in the degree of said air com 
preSSOr. - 

5. In combination, an air compressor compris 
ing a rotatable drive shaft, a variable Speed ro 
tatable power shaft for turning said drive shaft, 
a driven friction disk Secured to the said com 
pressor drive shaft, a driving friction disk se 
cured to said power shaft for rotation therewith 
and cooperative with said driven disk to turn 
said drive shaft for operating said compressor, 
one of said disks being movable radially relative 
to the other to vary the speed ratio between said 
disks, and means controlled jointly by the speed 
of said power shaft and the pressure of air de 
livered by said compressor for controlling the 
position of the one disk radially of the other 
disk. 

6. In combination, an air compressor compris 
ing a rotatable drive shaft, a variable speed ro 
tatable power shaft for turning said drive shaft, 
a driven friction disk secured to said compressor 
drive shaft, a driving friction disk secured to said 
power shaft for rotation therewith and coopera 
tive with said driven disk to turn said drive shaft 
for operating said compressor, one of said disks 
being movable radially relative to the other to 
vary the speed ratio between said disks, a speed 
governor device responsive to variations in speed 
of said power shaft for moving said one disk 
relative to the other to compensate for such 
variations in speed, and means responsive to 
the pressure of air delivered by said compressor 
for modifying the response of Said governor de 
vice to the speed of said power shaft for increas 
ing the speed of said compressor drive shaft upon 
a reduction in the pressure of air delivered by 
said compressor and for reducing the speed of 
said compressor drive shaft upon an increase in 
Said air preSSure. 

7. In combination, an air compressor compris 
ing a rotatable drive shaft, a variable speed rotat 
able power shaft for turning said drive shaft, a 
speed change mechanism connecting said shafts 
and adjustable to vary the speed ratio of said 
shafts, a spring, a speed governor device connect 
ed to operate with said power shaft and COIl 
trolled by the opposing forces of said Spring and 
centrifugal force for operating said mechanism 
to compensate for variations in speed of said pow 
er shaft, and means for varying the action of 
said spring on said governor device for operating 
said governor device to adjust Said mechanism 
to vary said speed ratio. 

8. In combination, an air compressor compris 
ing a rotatable drive shaft, a variable speed ro 
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tatable power shaft for turning said drive shaft, 
a speed change mechanism connecting Said shafts 
and adjustable to vary the Speed ratio of said 
shafts, a spring, a speed governor device con 
nected to operate with said power shaft and con 
trolled by the opposing forces of said spring and 
centrifugal force for operating said mechanism 
to compensate for variations in speed of Said 
power Shaft, and means responsive to variations 
in the pressure of air delivered by said compres 
Sor to vary the action of Said Spring On Said gov 
ernor device for thereby operating said governor 
device to adjust said mechanism to vary said 
Speed ratio. 

9. In combination, an air compressor Com 
prising a rotatable drive shaft, a variable speed 
rotatable power shaft for turning said drive 
shaft, a speed change mechanism connecting said 
shafts and adjustable to vary the speed ratio of 
said shafts, a spring, a speed governor device con 
nected to operate with said power shaft and con 
trolled by the opposing forces of said spring and 
centrifugal force for operating said mechanism 
to compensate for variations in Speed of said 
power shaft, and means controlled by the pres 
Sure of air delivered by Said compressor and op 
erative to vary the action of said spring on said 
governor device for thereby effecting operation 
Of Said mechanism to increase and decrease the 
Speed of said compressor drive shaft upon a re 
duction and an increase, respectively, in said air 
preSSure. 

10. In combination, an air compressor com 
prising a rotatable drive shaft, a variable speed 
rotatable power shaft for turning said drive 
shaft, a Speed change mechanism connecting 
said shafts and adjustable to vary the speed ratio 
of Said shafts, a spring, a speed governor device 
connected to operate with said power shaft and 
controlled by the opposing forces of said spring 
and centrifugal force for operating said mecha 
nism to compensate for variations in speed of 
Said power shaft, a nut acting on Said Spring and 
adjustable axially for varying the action of said 

5 Spring on said governor device, and means con 
trolled by the pressure of air delivered by said 
compressor and operative upon an increase in 
said air pressure to actuate said nut to reduce 
the action of Said spring on said governor de 
vice and upon a reduction in said air pressure to 
increase the action of said spring on said governor 
for thereby effecting operation of said mechanism 
to increase and decrease the Speed of said coin 
pressor drive shaft upon a reduction and an in 
crease, respectively, in the pressure of air de 
livered by said compressor. 

11. In combination, an air compressor com 
prising a rotatable drive shaft, a variable speed 
rotatable power shaft, a driven friction disk se 
cured to said drive shaft for turning same, a 
driving friction disk secured to said power shaft 
for rotation therewith and cooperative with said 
driven disk to turn said drive shaft for operating 
Said compressor, one of said disks being movable 
radially relative to the other to vary the speed 
ratio between said disks, a spring, a speed gov 
ernor device connected to rotate with said power 
shaft and connected to said one disk, said speed 
governor device being controlled by the opposing 
preSSures of Said Spring and centrifugal force 
and being Operative in accordance with varia 
tions in speed of said power shaft to vary the 
radial position of said one disk with respect to 
the other to compensate for such variations in 

75 speed, an axially movably nut backing up said 
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Spring for controlling said governor device, and 
Ineans controlled by the pressure of air delivered 
by the compressor and connected to said nut and 
Operative upon a reduction in said air pressure 
to turn Said nut in a direction to relieve the 
action of Said Spring on said governor device and 
upon an increase in Said air pressure to turn 
said nut in the opposite direction to increase the 
action of Said Spring on said governor device for 
thereby varying the speed ratio between said 
disks in Versely according to the pressure of air 
delivered by said compressor. 

12. In combination, an air compressor, a driven 
friction disk for operating said compressor, a 
prime mover, a driving friction disk rotatable by 
Said prime nover and having a peripheral face 
frictionally engaging an end face of said driven 
disk for driving said compressor, a spring, a speed 
governor device connected to rotate with said 
driving disk and subject to the opposing forces 
Of Said Spring and centrifugal force and opera 
tive in accordance With variations in the rotative 
Speed of Said driving disk to move said driving 
disk radially of said driven disk to compensate for 
Such variations, an axially movable nut backing 
up said Spring, and means for actuating said nut 
to Way the action of Said Spring on said governor 
for thereby varying the speed of Said driven disk. 

13. In combination, an air compressor, a driven 
friction disk operable upon rotation to operate 
Said compressor, a prime mover, a shaft spaced 
from One end of said disk and disposed at right 
angles to the axis thereof and secured to rotate 
With Said prime mover, a sleeve slidably mounted 
on said shaft lengthwise thereof, a friction disk 
Secured to rotate with said shaft and movable 
with said sleeve radially of Said driven disk and 
having a peripheral face in frictional driving 
engagement with the end face of said driven disk, 

40 a governor control Spring acting on said sleeve 
for opposing movement of said driving disk in the 
direction of the perimeter of said driven disk, a 
Speed governor device rotatable by said shaft and 
Connected to Said SleeWe COIntrolled by the oppos 
ing forces of said Spring on said sleeve and cen 
trifugal force for moving said driving disk radi 
aily of said driven disk to positions to compensate 
for variations in Speed of said prime mover, a 
Second Spring, a pistOn Subject to the opposing 
pressure of said second spring and of the pressure 
of air delivered by Said compressor and con 
nected to said governor spring for varying the 
action thereof on said governor device, said pis 
ton being operative when said air pressure ex 
ceeds the pressure of the second named Spring 
to change the action of the governor Spring on 
said governor device So as to Shift Said driving 
disk in Wardly of said driven disk for increasing 
the Speed of Said compressor and being operative 
when the pressure of fluid acting on said piston 
exceeds the Opposing pressure of Said Second 
arned Spring for relieving the action of Said 

governor spring on said governor device for there 
by rendering the governor device operative to 
move said driving disk Out Wardly Of Said driven 
disk to thereby reduce the Speed of said con 
pressor. 

14. In combination, an air compressor, a 
driven friction disk operable upon rotation to 
operate said compressor, a prime mover, a shaft 
Spaced from one end of Said disk and disposed 
at right angles to the axis thereof and Secured 
to rotate with said prime mover, a sleeve Slid 
ably mounted on Said shaft length Wise thereof, 
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a friction disk secured to rotate with said shaft 75 
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and movable. With Said sleeve radially of said 
driven disk and having a peripheral face in fric 
tional driving engagement with the end face of 
Said driven disk, a governor control spring act 
ing on said sleeve for opposing movement of said 
driving disk in the direction of the perimeter 
of said driven disk, a speed governor device 
rotatable by said shaft and connected to said 
sleeve controlled by the opposing forces of said 
Spring on said sleeve and centrifugal force for 
moving Said driving disk radially of said driven 
disk to poSitions to compensate for variations in 
Speed of said prime mover, an axially adjustable 
nut backing up Said governor Spring and opera 
tive upon rotation to vary the action of said 
Spring on said governor, a gear secured to said . 
nut for turning same, a gear rack for rotating 
Said gear, a second spring, a piston connected to 
Said rack and Subject to the opposing pressures 
of said second spring and of air delivered by said 
CompreSSOr, Said piston being operative winen the 
preSSure of said Second spring exceeds that of 
the air delivered by the said compressor to actu 
ate said gear and nut to change the action of said 
governor spring on said governor device for 
thereby rendering said governor device operative 
to move Said driving disk inwardly of said driven 
disk to increase the speed of said compressor, 
Said piston being operative by the pressure of air 
delivered by said compressor when said air pres 
sure exceeds that of the second named spring to 
actuate Said gear and nut for relieving the ac 
tion of Said governor Spring on said governor 
device to thereby render said governor device 
effective to move said driving disk outwardly of 
Said driven disk to reduce the speed of said com 
preSSO. . . . 

i5. In combination, an air compressor, a driv 
en friction disk operable upon rotation to oper 
ate said compressor, a prime mover, a shaft 
spaced from one end of said disk and disposed 
at right angles to the axis thereof and secured 
to rotate with said prime mover, a sleeve mount 
ed to slide on said shaft in the direction of its 
length and secured to rotate with said shaft, a 
friction driving disk having a peripheral friction 
face infrictional driving engagement with an end 
face of said driven disk, said driving disk being 
Secured to turn with said sleeve and being mov 
able radially of said end face upon movement of 
said sleeve lengthwise of said shaft for varying 
the Speed ratio between said disks, a speed gov 
ernor device operative in accordance with the 
Speed of rotation of said prime mover for mov. 
ing said sleeve on said shaft and for thereby mov 
ing said driving disk relative to said driven disk 
to vary the speed ratio between said disks to 
compensate for variations in speed of said prime 
noVer, and means responsive to changes in the 
pressure of air delivered by said compressor to 
vary the operation of Said governor device for 
varying said speed ratio to vary the speed of Said 
compressor inversely to the pressure of air being 
delivered by said compressor. 

16. In combination, an air compressor, a driv 
enfriction disk operable upon rotation to operate 
Said compressor, a prime mover, a shaft spaced 
from one end of said disk and disposed at right 
angles to the axis thereof and secured to rotate 
With said prime mover, a sleeve mounted to side 
on said shaft in the direction of its length and 
Secured to rotate with said shaft, a friction driv 
ing disk having a peripheral friction face in fric 
tional driving engagement with an end face of 
Said driven disk, said driving disk being secured 
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to turn with said sleeve and being movable ra 
dially of said end face upon movement of Said 
sleeve lengthwise of said shaft for varying the 
Speed ratio between said disks, a second sleeve 
Secured against axial movement and having a 
telescopic connection with the first sleeve and Se 
cured for rotation therewith, a spring extending 
through Said second sleeve and acting on said 
first Sleeve urging Sane and thereby Said driv 
ing disk in the direction of the center of said 
driven disk, a speed governor device operatively 
Connected to said sleeves and rotatable therewith, 
said speed governor device being controlled by 
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the opposing forces of said spring and centrifugal 
force for sliding said first sleeve on said shaft 
to vary the position of said driving disk with re 
Spect to said driven disk so as to compensate 
for variations in speed of said prime mover, and 
means responsive to variations in the pressure of 
air delivered by said compressor for varying the 
action of said spring on said governor device 
to actuate said governor device to reduce the 
Speed ratio between said disks upon a reduction 
in air pressure and increase said speed ratio 
upon an increase in air pressure. 

ELLIS E. HEWITT. 


