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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~
1y, 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 suflicient
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-

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-
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mands on the train are greatest and at no time
should the compressors be operated ab speeds
greatly.in excess. of.those for which the com-
pressors are designed. The compressors on high

_ speed locomiotives operate continuously, so it is

i

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 gquantity 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 eompressors 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.
Turther, 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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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
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. - . . N
_.One object of. the present invention is to pro-
vide an improved drive for air compressors from
a-variable speed .prime mover adapied to over-
come the difficulties .of conventional types of
drive now in use in high speed trains, as above
described. - - I .

.. 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-
mum.- o .

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 compressors 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 frain at a relatively
low speed and thereby effect a very material sav-
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 drawing, the single figure
is a diagrammatic, sectional view of the improved
drive mechanism shown connecting .a prime
mover to an air compressor.

Description of parts

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 speéd 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 .s2id air and discharge same into a
discharge pipe 8 which in the present embodi-
ment of the. invention leads to a storage reser-
voir-8. '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 10
which is secured to a vertically operating shaft
{{ for turning said shaft. The shaft {1 is jour-
naled 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 4 nut 13. The nut 13 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 12
so as to rigidly support the shaft 11 at right
angles to the axes of the crankshafts 2 and 8.

A sleeve I8 is slidably mounted on the shaft
1l and a pin 1T extends through said shaft into
oppositely disposed slots {8 provided in the sleeve
16 for turning said sleeve with said shaft, said
slots providing for limited movement of said
sleeve longitudinally of the shaft 1.

The upper-end of the sleeve 18 is telescoped
within and supported by a -sleeve 19 which is
secured at its upper end to the inner race of a
ball  bearing .22 secured in member (4 in co-
axial alighment with the nut 13. This ball bear-
ing 20 supports the sleeve 19 against movement
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longitudinally of the. shaft if. The sleeve 19
is provided at its lower end with two longitudi-
nally extending slots 21 disposed opposite each
other. The sleeve 18 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 19 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 27T pro-
vided on the sleeve I6, it being evident that the
two links 26 and ears 21 are arranged opposite
each ofther at opposite sides of the sleeve 6.

The sleeve 18 is provided in its upper end

with a counterbore 28 which opens to a bore
extending through the sleeve 18 in axial align-
ment with the lower face of the nut 13. A gov-
ernor control spring 29 is disposed in the coun-
terbore 28 with the lower end of the spring en-
caging the bottom  of the counterbore while in-
terposed between the upper end of said spring
and the adjacent face of the nut 13 is an anti-
friction bearing 39 adapted to provide free ro-
tation of the spring 28 with the sleeve {8 and
19 relative to the nut 13.
" The sleeve 16 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 23 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 1§ lengthwise of the
shaft 11 is adapted to effect movement of the
disk 31 radially of the friction face of the driven
disk 33, such movement being limited by engage-
ment of the pin 1T with the ends of the slots
18.. These slots are of such length as to permit
movement of the disk 31 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 31 is in engage-
ment. with the disk 33 adjacent its outer pe-
ripheral edge.

The nut 13 is prov1ded 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 (& for cooperation with the nut
to support said nut in coaxial relation with the
shaft tf. A gear rack 35 is slidably mounted
in suitable bearings in the member 14 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 wpiston 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 31. At the opposite side of the piston 37
there is provided a non-pressure chamber 49
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 3%
and bears at one end against the end of said
chamber and at the opposite end against the
piston 37 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- hy: the compressor. 4

to reservoir:9 and-acting irx chamber- 38 exceeds
~ a chosen. degree: the: piston- 3% will -be:moved
against said spring: and-into ‘engagement  with
the end- wall- 43 . 0of the non-pressure chamber
40, ‘but. when said pressure’.is less than: said
chosen degree, the spring 42 will:move the :pis-
ton 31 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 helow said chosen pressure.

‘It .will be evident that since the p1ston 31 is
connected through the gear rack 36.‘tothe gear
34, movement of said piston. will effect rotation
of - said gear and: thereby of the_ nut: 3. The
screw-threads on:the:nut 3..and:those.in:the
member {4 with which- said.nut cooperates are
so designed that-as the piston 31is'moved against
the spring 42 said nut upon- being turned wiil
be moved in the direction:of ‘the rack: 36:-and
thus dct to relieve the pressure of the governor
control spring 29 on' the sleeve 16. 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
13 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 IG

Operation

When the engine. | ls;;o_pera.ting and. turning
the crankshaft 2-the bevel gear 3.is operated.to
turn the.gear 18-and thereby:the shaft 1. “This
rotation of the shaft 11 acts through the. pin 17
to ‘turn the sleeve 18 and. thereby the disk 31.
Since the disk 31 is in frictional driving contact
with the compressor disk 33, rotation-of: disk 31
effects rotation of said: compressor :disk and
thereby operation of the compressor 4:to. com-
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 16 acts through-the ears
27 to rotate the links 26 :and thereby the governor
arms 24 and weights 25 and through-the.ears 23
to turn the sleeve - 19-in the bearing 20:provided
in the member 14. Due to the action of centiif-
ugal force on the governor balls: 25:said. balls
will- move outwardly away from tlie: sleeve: {6
and during: such movement will move the:sleeve
16 along the shaft 11 in the-direction of the nut
{3.. This movement of the sleeve acts to com-
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 cen-
trifugal force-on:the governor balls 25, If the
speed of ‘rotation of the engine crankshaft 2
and thereby of the shaft 1 and governor. balls
25 is increased said balls will: operate to draw
the sleeve .16 still further in.the directi’onrofithe
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 16 away from the nut 13:to-a posi-
tion in which the pressure of said sprlng is re-
duced to a degree where it is' counterbalanced
by the action of centrifugal force-on ‘the-gov-
ernor weights' 19. In-other words the governor
device including the arms 24, balls 25 and links
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28 will :operate to: position the sleeve 16 on the
shaft I 1-in-a°position:corresponding to the speed
of  the driving engine i, .

Mavement of the sleeve 16-in the direction .of
the nut 13 effects movement of the driving disk
3! outwardly toward-the peripheral edge of the
driven disk 33 and said‘driving disk will:assume
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 .I.: If
the speed. of:the engine I is increased the.driv-
ing-disk 31 will be moved:outwardly. further to-
ward the peripheral edge of the driven disk 33,
while-in case:the speed of the-engine is reduced
the.driving:disk ‘31 -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 31 and it
will be: obvious:that as-the -driving-disk- 31 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: I it will 'bé" evident:-that
the speedof the air compressor-4 will not inx
crease:with that of the-engine.” In case the'speed
of the engine i-is-reduced the governor: device
including: spring 29- and balls  19:act -to- move
the.driving:disk -31:inthe directionof the center
of -the-driven ‘disk 33; the degree of: such:mové-
ment- depending upon the:reduction:in :enginé
speed:’ In. other words; for-‘a:certain air:pres-
sure acting on the piston 31 and:thereby holdinig
the nut; I3 against-movement; the:driving. disk
31 will assume: a position.radially of the-driven
disk-3% 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 williremain’ substantlally
the:same for:all iengine speeds.™ .

Let: it he: assumed: that - the: pressure of -air
delivered: by - the compressor ‘to reservoir-9 and
actingin:chamber: 38:ig sufficiently low: to:per-
mit: spring- 42 to hold the :piston 371 in-its ‘ex-
treme right hand position as shown in the draw-
ing. “In ithis posmon ‘of piston 37T "and also of
the nuti I8 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: su.bstantially constant: regardless of var=
jations:in"speed/ of the engine !, for reasons
hereinbefore  déscribed. - It ' should however be
noted that:the pressure.in-reservoir-9 will usually.
only ‘be-reduced- sufficiently: for the piston: 3T to

‘bé 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: Wlnch time-the engine |- will be idling. How-
ever-even-though the: engine is‘sped up it will
have: no materlal effect upon the’ speed of the
COMpressor.

Now as the pressure of ﬁuld dehvered by the
compressor 4-to"the reservoir 97 and acting’ in
chamber '38:0n the piston’ 37 is inecreased and
overcomes the -pressure of spring 41, the* piston’
31 i1s:moved -in ‘the -direction of- the hut 13 and
acts-to turn’ the-gear 34'and thereby the nut 13
relative to the ember- 14 in ‘such ‘a direction ‘as
to ‘move - said 'nut-toward 'the rack 36 theérehy
perm1ttxng an-upward movement of the adjacent
end of- spring 29-and ‘in effect a correspondmg

" reduction in- the pressure -of -said spring on-the
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sleeve 16, As the pressure of the spring on sleeve
16 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 {6 due to
the ‘action of the nut 13. "As:a consequence of
thlS ‘action ‘due’ ‘to the -increase in pressure in
reservoir ‘9; the:driving disk 3f 'is pulled “out-
wardly toward the “outer ‘peripheral edge of the
drlven disk 33 and thereby causes a cozrespond-
ing’ slowing down of the compressor #4." =

‘As the pressure delivered by the compressor &
to the reservoir 9 -and piston chamber 38 is fur-
ther 'increased; the piston 37 is moved further
in' the direction of gear 38 and-thereby effects
further movement of nut 13 in the: direction of
rack 36, whereupon - the’ governor balls 25 are
permitted to move outwardly to a new position
sufficient to  counteract- the ¢hanged condition
of §aid spring and consequently effect movement
of therdriving disk 81 still further ‘towards the
peripheral edge-of the cylinder disk 33 thereby
causing a still further reductlon m speed of the
air compressor 4.

"As the pressure of fluid dehvered by the com-
pressor. is’ still further increased the piston 37
will eontinue to be moved in the direction: of the
gear 34 until such time as said piston erigages
the wall 43, at which time the fut 13 and there-
by ‘the spring 29 :will be conditioned to permit
such outward miovemient of the balls 25 as to
effect maximum: slowing down of ‘the compressor
4: 'With the reservoir 9 ‘thus charged :to - the

2,246,207

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 4s important’ to-note that the

. speed :of the compressor varies only with the
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maximum pressure it is desired to carry, the:nut 392

{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 31 relative
to the driven disk 33 that the speed of the:com-
pressor will"be relatively low and below its‘most
efficient speed even:though the engine:{ may be
operating at high $peed to haul a train. ~Under
this pressure condition variations in speed of en-

gine | 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 ahd
thereby in chamber 38 acting on the piston 3T is
reduced sufficiently, due .to being used for the

control .of brakes on the train or:the like, the ¢

piston 37 and nut 13 will' operate in a manner
just the reverse of that described to-change the
condition of spring 28 so-as to provide increased
resistance to the:action of centrifugal force of

the governor balls 25 and thereby move the balls 5

inwardly to a position. dependent- upon the re-
duction of pressure in the reservoir 8. A corre-
sponding movement of the driving disk 31 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 3T will obtain a-position-in
chamber 38 which varies according to the- de-
gree of reduction in the pressure in: the reservoir
§ and therefore: through -the action of the. nut
13 and the governor device, the disk-31 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-37:in its
cylinder and therefore in accordance with the
amount of compressed air used from the reser-
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pressure of ‘air dehvered thereby, since the gov-
ernor control of -the drive with engine 1 merely
acts to offset cha,nges m speed of sa,ld engme

Summary

Flom the f01 egoing it will be ev1dent that with
thisiimproved drive mechanism for an air com-
pressor :which is: driven: from ‘g variable speed
primeé:mover, the compressor may be designed fo
operate ‘at ‘a certaih: 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 conmderable
range of: different speeds. : :

‘It -will ‘bé further- noted that with" this im-
ploved mechamsm “the " ¢compressor will: operate
at its greatest speed only when there is a heavy
demand for:compressed air and at all other times
will opeérate at a-relatively low speed. The com-
pressor: may thus‘be’ designed - to ‘operate most
efficiently;: with “a ‘minimum ‘consumption of
power; it imay 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-
blned to increase the’ reha,bmty and length of
hfe ‘of the' compressor

"'While one 1llustra.t1ve embodlment of the in-
vention has been descnbed in®detail it is not the
intention to Iiniit the scope to siich embodlment
or otherw1se than by the terms of the a,ppend-
ed claims. -~
T Having now descnbed my invention, what I
clatlm as new and de51re to secure by Letters Pat-
ent, is: N

1. In combination, an air compressor comprls-
ing ‘a rotatable drive shaft, a variable speed
rotatable power shaft for furning said drive shaft,
a speed change mechanism connécting 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 powér. 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 comprésssor 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 . gpeed --change - mechanism: connecting said
shafts..and . adjustable to vary the speed ratio
betw,een 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 wvariations 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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updn a decrease in the pré§suré 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; Tn 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 Imeans responsive ‘to variations
in speed of said power shaft to adjust said mech-

10

anismi’ 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 3 reduction in said air pressure and fo de-
crease the speed of said compressor drive shaft
upon an increase 1n the degree of said air com-~
pressor. )

5. In combination, an air compressor ‘compris-
ing a rotatable drive shaft, a vdriable 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 cne disk radially of the other
disk. '

6. In combination, an air compressor comprxs-

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 operatlng said compressor, one of sa1d disks
being movable radially relative to the other to
vary the speed ratlo Dbetween said dlSkS, 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, & speed governor device connect-
ed to opera,te 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 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 comprls-.,

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.

“g, 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 ratic 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 combmatmn an “air compressor com-

_prising a rotatable ‘drive shaft, a variable speed

rotatable . power ‘shaft for turning said drive
shaft, a speed changé 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
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controlled by the. opbosing 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 oh 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 nui 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 com-~
pressor drive shaft upon a reduction and an in-
crease, respectively, in the preqsure 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
means controlled by the pressure of air delivered
by the compressor and connected to said nut and
operative upon a reduction in said air pressuré
to turn said nut in a direction to ‘relieve the
action of said spring on said governor device and
upen 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 inversely 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 mover and having a peripheral face
frictionally engaging an end face of said driven
disk fof driving said compressor, a spring, a spéed
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 vary 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,
a governor control spring acting on said sleeve

tor 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 sald sleeve controlled by the oppos-.
ing forces of said spring on said sleeve and cen-’
trifugal force for moving said driving disk radi-

ally 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 sald 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 inwardly 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 oif said second
named 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 outwardly of said driven
disk to thereby reduce the speed of said com-
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 lengthwise thereof,

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 perlmeter
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 radiaily-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 rotdting
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 when 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 drlven dlsk t0 reduce the speed of said com-
pressor.

15. In combmatlon an air compressor, a driv-
en fnctlon dlSk operable upon rotation to oper-.
ate said cumpressor 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 $aid 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 perlpheral fr1ct10n,
face'in frictional driving engagement with an end
face .of said driven disk, said dr1v1ng disk being
secured to turn with said gleeve and being mov-

. able‘radially of said end face upon movement of
" said sleeve lengthwise of said shaft for Varymg

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 variationsin speed of said prime
mover, and means responsive to c¢hanges 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-
en 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 mounted to slide

"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 aild 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 same 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

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

10 speed ratio between said disks upon a reduction

in air pressure and- increase said speed ratio
upon an increase in air pressure.
’ ELLIS B, HEWITT.




