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The subject matter of the present invention
is an automatic controlling apparatus for
pumps, comptessors and the like which is
particularly intended to start up the pump
4 or the compressor when the pressure in the
- conduit or in a receiver supplied by the

pump or the compressor falls below a pre-

determinéd ‘value and on the other hand to

bring the pump or the compressor to a stand-
10 still again when a maximum pressure has

been reached. The starting apparatus com-

prises a starting switch, of a type known

per se, which is moved in the dirvection for

starting the driving motor of the pump or
5 the ‘compressor by means of a weight and
in the opposite direction, by the pressure
medinm through the agency of a piston
which is fitted in 'a so-called regulating
cylinder. "The apparatus comprises further
a device, which is also known per se, for
unloading the pump or compressor. In the
controlling apparatus in accordance with the
invention the pressure medium cylinder for
moving the starting switch and the device
5 for unloading the pump are controlled by
means of a valve which in one end position,
namely, its position of rest. subjects at least
the regulating cylinder for the starting
switch and in some cases also a fluid pres-
suré actuating unloading valve to pressure.
In its middle position on the other hand the
valve relieves the regulating cylinder from
pressure and subjects the unloading valve
to pressure and, finally, in its other end po-
sition, namely in its operating position, it
relieves not only the regulating cylinder for
the starting switch but also the unloading
valve from pressure. The adjustment of
this valve is effected in accordance with the
invention partly by an electro-magnet
which is connected in shunt with the circuit
of the motor and is itself controlled by
means of a switch actuated by the pressure
medium, and partly by the actuating weight
of the starting switch, in such a manner that
the movement of the walve from its position
of rest to its middle position is effected by
the armature-of the electro-magnet being
attracted, and the movement from the
middle position to the operating position,
after the starting procedure has been com-
pleted. is on the contrary effected by the
actuating weight of the starting switch,
while the return movement of the valve into
its position of rest is effected by the fall of
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the armature.. Finally, even if mechanical
disturbances  occur within the starting
switch, starting up of the motor under load
is avoided with certainty, since the unload-
ing of the pump or the compressor can not
take place until the starter has made con-
nection with the last contact of the series of
contacts over which it travels, that is when
the starting up of the motor is completed.
The new controlling apparatus is dis-
tinguishable from the known apparatus
serving the same purpose by its exact and
reliable operation in addition to its greater
simplicity. * It possesses the further .advan-
tage that the driving motor for the pump or
the like is always switched over so as to run
at full speed ‘when the compressor is un-
loaded not only when everything is in order
but also if any electrical disturbances occur
so that the re-starting of the driving motor
only when the pump or the compressor is un-
loaded is ensured. If, for instance. owing
to failure of the voltage or in consequence of
automatic disconnection by an overload re-
lay, current ceases to flow in the electro-
magnet the falling armature of the electro-
magnet returns the controlling valve into its
original position, the consequence of which
15 that the starting switch is also returned
into its original position by the pressure
nedium admitted to its regulating cylinder.
Furthermore, there is an avoidance, when
the voltage is again applied, of the starting
switch being set 'in the position for full
speed and the pump or compressor being
subjected to full load, so that damage to
the installation is prevented. _

The new apparatus can also be so con-
structed that, when a predetermined pres-
sure is reached in the receiver supplied by
the pump or the compressor. instead of both
of these latter-named agents being brought
completely to a standstill. only a reduction
in the output of the pump is effected. In
this case the starting switch is regulated, in
correspondence with the pressure in the re-
ceiver, in such a manner that when the
maximum pressure is attained it reduces the
speed of the driving motor and when the
pressure falls the motor is again driven at
full speed. -

A constructional embodiment of the new
controlling apparatus is illustrated, by way
of example. in the accompanying drawings,
in which
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Fig.)1.is a diagrammatic view.of the com-
plete installation in a*constructional example

as adapted for the purpose of bringing the

pump or the compressor alternately to a
complete standstill ‘and again“to full ‘speed.
Fig. 1* is a similar view of the apparatus

as modified for reducing the output of the
pump or compressor. when the maximum

pressure is reached. -

. Figs. 2-10 are detail views of the, control-

ling valve for the:regulating cylinder. . Of

ghese, ... oot L e
Figs. 2, 3, 4 show. the valve.in plan from

the front in three different positions, .while
Figs. 2, 3%, 4* show the corresponding po-

sitions of the rotary.piston of the valve..

4 ‘Fig..")isasideyi_ew:and, e
Fig. 6 a plan of the valve from the top. .-
Fig 7 shows the, valve, on a somewhat

larger scale, ‘partly in  vertical section

through its axis-and partly in side elevation.

. Fig. 8.is a plan of the front. face of .the

rotary piston of .the valve containing the

controlling passages. . ... .. oot oo
Fig. 9 a side view of this piston,.and: _ :.
Fig. 10 a. plan of the front wall: of the

casing of the valve. which is also provided

with controlling openings...

Referring to Fig. 1 of the ~d-1;é.i\\'ir'x‘g;s, 1lisa

compressor, the pressure side of which is
connected by. means of ‘the pipe 12 with a
receiver 13 which is to be supplied by the
compressor. The compressor is provided at
14 with a fluid pressure actuated .unloading
valve (not shown) of a type well known in
the art which is'so arranged that when the
valve is loaded by compressed air the com-
pressor unloaded, while when the load on
the valve is diminished the compressor op-
erates and delivers the compressed air to the
receiver 13. The compressor 11 is driven by
means of an endless belt 16 from an-electric
motor 15 which, in the example illustrated,
is a three-phase motor. The stator windings
of the motor 15 are connected to the mains
20 by ‘means of the conductors 17 through an
automatic opening and closing switch 18,
which is controlled in a manner to be herein-
after described, and through a circuit-
breaking switch 19. A starting switch 22, of
a type known per se, which is connected by
means of the leads 21 to the winding of the
rotor serves the purpose of starting the mo-
The starting switch possesses three
groups of 'starting resistances 23 and a
bridge 24 which is movable over their con-
tacts. The bridge 24 is fitted on an endless
chain 25 which runs on two chain wheels 26,
97 which are fitted on the shafts 28 and 29.
The shaft 28 is in connection with an oil
brake which is so arranged that the move-
ment of the bridge 24 for disconnecting the
rvesistances 23 is retarded, while a retarda-

tion of the movement for inserting the re-

sistances in series in the circuit does not

1,674,084

take place. The. brake consists, in the ex-
ample | illustrated, of: several “pumps 30,
which are driven by- the shaft 28 which is
formed as a crank shaft, and pump lubri-

‘cating “oil from a low-lying storage con-

tainer 31 to an elevated container 32 from

‘which’ the oil is conducted to those parts of
the machine which require to be. lubricated.

A detail description of this device is un-

necessary -since it. forms. no part;.of .the -in-

vention.. . ... ...licv Diiogiten o
- The-shaft'29 is connected by means of a
second chain drive, which consists of a chain

less chain:33 and: the wheel 34, with a driv-

ing,shaft 35. for, the starting switch.22. . The
shaft. 35 also.serves,the purpose, of imoving
the previously, mentioned, apening and clos- -

ing switch, 18, which, is connected with the

shaft 35 in such’a manner that.it is closed by

the rotation.of ;the:latter.in.the direction of
the arrow.z before, the.bridge 24 of the start-

ing switch 22 -begins.to cut out, the resist-

ances. while, in.the.opposite direction of ro-
tation of the shaft 85, the switch 18 is again

opened. after the starting switch 22 has been

moved back .into its .original ;position in
which the whole of. the resistances .23 are
connected in. the circuit. In the: drawing.it

‘has ‘been. assumed .for the, sake of _simplicity

that the shaft 85 is. connected with the
switch 18 by .means of a:crank 36, which
runs loose for a portion of its pathway, and
a _connecting . rod 37, but .other suitable
means for the purpose may be employed.
The shaft 35, carries, in addition to the
chain wheel 34 and the crank 36 or other
device. for the movement of.the -starting

switch 22 and the switch. 18, a locking disc

37, of. which a more detailed description is
hereinafter given, a rope pulley. 38 and a
toothed wheel 39.. Round the pulley 38 is
wound a rope or other flexible tension mem-
ber 40 of which one end is fixed to the pul-
ley 38, while the other end carries a welght
41 which tends to rotate the shaft 35 in the
direction .of the arrow z, that is, to rotate it
in such a manner that the switch 18 is closed
and the bridge 24 of the starter 22 is moved
in the direction for disconnecting the re-

sistances 23, that is to say it is moved down-

wards. With the toothed wheel 39 on the
other hand there meshes a rack 42 which is
fixed to the piston rod 43 of a piston 44
fitted in a cylinder 45. The upper end of
the cylinder 45 possesses an inlet and outlet
46 for the compressed air. When com-
pressed air is admitted to the cylinder 45 the

‘.

piston 44 moves downwards whereby the

-shaft 35 is rotated in opposite direction to

that indicated by the arrow z, so that the
bridge 24, through the agency of the chains
33 and 25, is moved in.such a way as to cause
resistances 23 to be connected in series in

70
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‘wheel, behind, the :wheel 27.and not. visible in
‘the drawing,.fitted.on the shaft 29, the end-
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fitted therein,
‘tion of its length, whtlv )ournalled in a

.of the compressor 11.
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the circult
its lower end position it is retained in this
position by the pressure medium.

The inlet and oiitlet 46 of the cylinder 45

is controlled by a valve 47 which also serves

‘the purpose of controlling thie admission of

pressure medium .to the . unloadmv valve 14
The v.\I\e 47, which
has been illustrated separately in Flgs 2-10,
possesses. a casing 48 and a 1otary valve 49
Thc valve 49 is, for a por-

"stuﬂ‘mo box 50 of the casing 48 while its end

15

490 is aulrounded by an annular space 51
Tlie front face of the end 49,
Cof the ‘valve which lies in the annular space’

in the casing.

51 is also presged by means of a spring 52

. acting aganmt‘ ithe other end of ‘the valv e,

20

- serves the purpose of securing the stuffing .
box 50 and pressing a flange 502 with which
it is provided tmhﬁy against the surface 48" ¢
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tightly against the front face 53 of the cas-

ing 48. The spring 52 is «uppotted with its

outer end against a cap 54 which is screwed
into the casing 48 and w]nch simultaneously

of the casing which may be jrovided with

_packing. The front swrface of the rotary

valve 49 which faces the wall 53 of the cas-

_ing contains a number of (ontlollmw chan-

nels. There are in this surface two approxi-

-mately radial grooves 55 and 56 of I'mited

length the outer ends of which open- into the
annular . space 51 of the casing..
the groove 56 is connccted at its inner end
with a short arc- -shaped groove 57 concen-
tric to the axis of rotation of the valve 49.

There is provided also an approximately

semi-circular groove 58, which is also con-
centric to the axis of the rotation of the
valve, of which one end is connected by
means of a passage 59 passing round' the
groove 55 with an opening 60. Three open-
ings 61, 62 and 63 provided in the front wall
53 of the casing and arranged at about 120°
apart coact with the above-mentioned con-
trolling channels and openings in the front
surface of the valve. Of these openings thé
opening 62 is connected by a pipe 65 with
the unloading valve 14 of the compressor 11,
the opening 61 is connected by a pipe 64
with the pressure medium inlet and outlet
46 of the regulating cylinder 45 for the
starting switch 22, while the opening 63
leads to the atmosphere through an exhaust
66. In the pipe 64 there is mterposed a
shut-off cock 68 which is however usu.xllv
open and can therefore be neglected in the
description of that part of the starting de-
vice which is, with respect to the operation
of the apparatus as shown in Fig. 1, being
dealt with. Finally the annular space 51 of
the casing 48 is connected by meuns of a pipe
67 with the receiver 13, so that the annular
space 51°and the grooves 55 and 56 connected
with it are supplied with compressed air.

“When the pleton 44 has reached”

Of these”

3
In order to relieve the valve 49 from the
axial pressure which is- exerted upon .it hy
the pressure medium j pr in the grooves
55, 56 the slnpe of thé valve inside, the annu-
lar space 51 1s made sudl that the, end 497
containing the controllmg channels is of

some“hat larger. diameter than the remain-
ing portion of the valve. Inm this' ‘way there

_is'formed a small. qhouldel 49" which is also
subject to the pressure of the .pressure: me-
-dium in the annular-space 51 but in the op-
posite direction, to  that of the _pressure on
“the end surfaces of ‘the
" that the two ax,ml pressures neutra]lse one

.grooves 55. 56, so

In practice the area of_ the annular
be such that

another.
surface at the shoulder’ 49° ma

_the ‘valve 49 will be pressed ﬁglifly against

the front wall 53 of the casing 48 by the
pressure actmﬂr on the, shoulder, in which
case the spring 52 only serves the purpose
of pressing the valve 49’ against the-front
wall 53 when comples'sed air is not Present.

The controlling channels-in ,the valve 49

and the openings.in the front wall 53 of the .

casing are 0 arranﬂed w1th respect tp one
another that ‘three. i ﬁ'erent connections are
produced in the three . dlfferent p051t10ns of
the valve 49. Namely, in the end position

illustrated in Figs. 1, 2 and 2* which is the..

position of rest, the annulax space 51 of the

_casing 48 is connected ‘by. means, of _the

grooves 55, 56 and.57 with the | openings 61,
62, so that the | pressure. medium coming

from  the receiver 13 through the pipe 67..

flows along the pipes G5 and 64 to the un-
loading valve 14 of the compressor 11 and
into the cylinder 45 of the starting: switch
22. In the middle position illustrated in
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Figs. 3 and 3, on the contrary, the pipe 64

leading to the cylinder 45 is connected
through the opening 61, the groove 58 and
the exhaust 66 with the atmosphere. ‘while
the unloading valve 14, owing to the arc-
shaped groove 57 belnv connected to the
groove 56, remains connected with the col-
lector 13. In the end position, as illus-
trated in Figs. 4, 4* (the so-called operating
‘position) on the contrary, in addition to

. the cylinder 45, the unloading valve 14 is

also connected with the atinosphere, namely
by means of the openings 62. 60, the passage

105
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59, the groove 58 and the exhaust 66 and is

thus relieved from pressure.

The end 49* of the valve 49 is provided -

with a shaft 69 which passes out through the
front wall 53 of the casing and has a quad-
rangular outer end 69~ On the quadrangu-
lar end 69* of the shaft there is fixed a
double-armed lever 70, 71 which serves the
purpose of rotating the valve 49. The dou-
ble-armed lever :O 71 is of a hollow con-
structmn, that is to say it consists of a
tube. in which two balls 79, which serve as
loading weights, are arranged. These balls,
when the lever is inclined, -an run from

120
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one arm of the lever into the other and
thereby displace the centre of gravity of the
lever alternately from one side of the axis of
rotation to the other. The balls or weights
79 serve the purpose of assisting the rotation
of ‘the lever 70, 71 and the valve 49 in the
one or the other direction and partly also

- of "completing’ the movements which have

" been initiated by other means. The regula-

10

.18

20

tion of the valve 49 is effected in part elec-
“trically and in part by mechanical means.
For the purposes of the electrical adjust-
ment there is arranged a magnet coil 72 the
.armature 73 of which is connected by means
of a 'rod 74 with the valve lever 70, 71 in
such’a manner that it has a certain amount

"of free movement. The loose coupling con-

sists in this case of a pivot 756 provided
on the rod 74 'and a slot 76 which runs at
an angle to the lever arm 70 and is made in
a downward extension of the arm 70, in

~ which slot the pivot 75 of the rod 74 en-

25

gages. - If,in the position of rest of the valve

47 illustrated in Figs. 2, 2°, the armature

73 of the magnet is attracted the rod 74,
after a short free movement, then carries

. the lever 70, 71 with it and thereby rotates
the valve 49 into the middle position illus-
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trated in Figs. 3, 3*%. The movement of the
armature 73 when attracted by the magnet
is limited by means of a stop 73* provided
on the armature. - The mechanical adjust-
ment consists on the other hand of an arm
77 fitted on the shaft 35 of the driving mech-
anism of the starter 22, which arm, when the
shaft 35 is rotated in the direction of the

. arrow o, knocks against a projection 78 pro-

vided on the arm 70 of the lever 70, 71 and
therefore turns the lever further in the same
direction in which it was previously rotated
by the armature 73. The arm 77, however,
dees not effect the whole of the rotation of
the valve into the end position illustrated
in Figs. 4, 4%, on the contrary, it only rotates
the lever until it takes up an inclined posi-
tion such that the balls 79 which were origi-
nally in the lever arm 70 can run into the
arm 71 the result of which is that the cen-
tre of gravity of the lever 70, 71 is displaced
to the arm 71 and the lever is now rotated
by the action of gravity completely into the
end position illustrated in Figs. 4, 4*. In
~addition to moving the valve 49 out of the
position of rest of Figs. 2 and 2* into the
middle position of Figs. 3, 3* the electro-
magnet 72, 73 also serves the purpose of re-
turning the valve from the end position of
Figs. 4, 4* into the position of rest. For as
soon as current ceases to flow in the magnet-
coil 72 its armature 73 falls down again, the
rod 74, again after a certain free movement,
carries the lever 70, 71 with it and thus ro-
tates the valve 49 in the opposite direction
to that in which it was previously rotated.
In this case as soon as the lever 70, 71 takes

1,674,984

up approximately the inclined position il-
lustrated in Figs. 3, 3* the balls 79 roll back

again into the lever arm 70 and the remain- . .

der of the rotary movement of the valve into
the position of rest, which cannot be effect-
ed by the armature 73 owing to its initial
free movement, is brought about by the
weight of the balls. =~ * '

The -electro-magnet 72, 73 finally serves
the purpose also of controlling a locking de-
vice. . This consists of a disc 37 which, as
previously mentioned, is fitted on the shaft
35 of the operating mechanism of the start-
ing switch 22. a catch 80 pivoted about a
fixed point and a lever 81 pivoted on the disc
37.  The lever 81 is bent to the shape of an
atc of a circle and one end is revoluble about
a pivot 82 fixed to the disc 37. The free end
of the lever carries two projections 83, 84
which lie one behind the other when seen
in the direction of rotation of the disc 37
and are for the purpose of codacting with
the catch 80." The. lever 81 is always ro-
tated outwardly by means of a spring which

1is fixed to the disc 37 and is-not illustrated.

in the drawing into a position such that not
only the projections 83, 84 but also a part
of the lever itself projects beyond the edge
of the disc. In the position of the shaft 35

‘and the disc 37 illustrated in Figs:. 1, 2, 2

the projection 84 of the lever 81 abuts
against the catch 80, whereby the shaft 35
and therefore the whole operating mecha-
nism of the starting switch 22 and the switch
18 are prevented from rotating in the direc-
tion of ‘the arrow x The release of the
locking device is effected by means of the
electro-magnet 72, 73 through the agency
of a double-armed lever 86, 87 which is rev-
oluble about a pivot 85 which is fixed in po-
sition. One arm 86 of this lever serves the
purpose of rotating the locking lever 81 in-
wardly relatively to the disc 37 while its
other arm 87 is so placed relative to the ar-
mature 73 that it extends between two trans-
verse studs 88 provided on its rod 74. When
the armature 73 falls the releasing lever 86,
87 takes up a position such that the lever 81
can be held by its spring in the locking po-
sition in which the projection 84 engages
with the catch 80 (Figs. 1 and 2). If how-
ever the armature 73 is attracted it then ro-
tates the lever 86. 87 in the direction of the
arrow 7 (Fig. 2) whereby the locking lever
81 is rotated inwardly relatively to the disc
37, so that the projection 84 is released from
the catch 80 and the shaft 35 of the starting
mechanism can be rotated in the direction of
the arrow. . '

The magnet-coil 72 which is constructed
as a voltage coil is connected in shunt with
the motor circuit, and is connected. by the
leads 88, 89, 90 in front of the automatic
switch 18 to the two phases R and T of the
main supply to the motor 16. In the aux-
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iliary circuit of the magnet-coil there is in-
serted, on the one h.md a_hand-operated
switch 91 whereby the aunlmry circuit can
be opened and closed at will. In the posi-
tion 1 of this switch 91 indicated Ly full
lines in Fig. 1 of the drawings the auxiliary
circuit is opened, while in posltlon 11 illus-
trated by dotted lines it is closed through
the switch blade 92 and the contact 93. The
auxiliary circuit of the magnet contains on
the other hand an automatic opening and
closing switch which consists of two con-
tacts 94, 95 and a bridge-piece 96.  The op-
eration of this .mtonmtu, switch is depend-
ent -upon the pressure in the receiver 13.
To this end the bridge-piece 96 is fixed at
the outer end of a plunger 97 ‘which is
guided in a cylinder 98 and is-insulated
from the plunger. Phis cylinder 98 is con-
nected by a branch 67* to the pipe 67 and
by the latter to the receiver 13, in such a
manner that the pressure medium conducted
to the lower side of the plunger.97 tends to
open the switch 96. The movement of the
switch in the opposite direction on' the other
hand is effected by a spring 99 which is lo-

cated in a casing 100 which is formed on-

the eylinder 98. “One end of the spring 99
is fixed to the plunger 97 while the other
end is supported against the cover of the
casing 100 which is suitably adjustable for
the purpose of regulating the tension of the
spring. The tension of the spring 99 is so
adjusted that the pressure acting on the
plunger 97 holds the switch 96 in the cpen
position if and so long as the pressure of
the compressed air in the collector 13 does
not fal]l below a predetermined value, for
example, 4 atmospheres. As soon, however,
as the pressure falls below this value, for
example below 4 atmospheres, the plunger
97 is moved downwards by the spring 99
against the action of the air pressure in the
cylinder 98 and the switch 94, 95, 96 is there-
by closing. When this happens current
flows tlnou«rh the magnet-coil 72 and the ar-
mature 73 is attracted with the result that
the valve 49 is operated and thereby starts
the compressor 11 in a manner to be here-
inafter described in greater detail.

The magnet-coil 72 connected to the two
phases R, T of the supply mains forms also
a no-vollage coil which watches whether the
vollage 1s “inaintained in these two phases.
If the voltage fails the armature 73 cannot
be lifted npwards and it is therefore im-
possible for the valve 47 to be set in a posi-
tion in which it starts up the compressor 11.
If the armature 73
tracted upwards then, when current ceases
to flow through the coil 72, it falls down-
wards and rotates the valve 47 back into its
position of rest.  In order further to keep
a watch on the third phase S, an automatic
switch-consisting of the contacts 101 and the

has already been at-

S

bridge 102 is also dnanrred in the auxiliary
cu‘cmt, of the magnet coil. The bridge 10
of this switch is fitted on the armature 103
of a voltage coil 104. This coil 104 is con-
nected by the leads 105, 106 and 89 to the
phuses S and T of the supply nmins.  lts
circuit can also be opened and closed by the
hand-operated switch 91, as follows. When
the circuit of the maunetunl 72 is closed
the circuit of the coil 104 is closed through
the second switch blade 92* .and. the contact
107 while, on opening the circuit of the:mag-
net 72 the circuit of the relay 104 is also
opened. Owing to the arrangement of the
no-voltage 1el.1y the result is ob(amed that
when there is'a failure of voltage in the
phase S only the controlling magnet 2 of
the valve 47 is without current since the aux-

iliary circuit of this magnet is broLen by

the switch 101, 102,
FFinally, in ordel to automatlca]ly dlacon-
nect the magnet-coil 72 if the current should

become greatex than is permissible owing to.

a short circuit or similar reasons; two fur-

ther circuit breaking switches 108, 109 are’

arranged in the auxiliary circuit of the
coil 72,
closed by means of a spring 110, they can
however be opened - by .two- maonets 11L
The coils 112 of thesé two maunet:. 111 dre
directly connected to the two. phnses R and
T of the leads to the motor and they are

.constructed in such a2 manner that, if a shoxt

circuit or similar rush of current takes place,
they attract the armatures 113 which carry
the contact bridges 109 and thereb) breal
the auxiliary circuit of the magnet 72.. The
switches 108, 109 are held in the open posi-
tion by two "catches 114 which must be re-
leased by hand. when the switch is to De
opened again after the short circuit or other
disturbances which caused ‘an unpermissible’
increase in the strength of the current, has
been put right.

The method of operation of the hereinbe-
fore described apparatus is as follows.

Let it be assumed that the receiver 13 has
been partly filled but that the pressure is not
sufficient to hold the switch 96 in the open
position against the action of thé spring 99,
so that this switch is closed. | If now the
hand-operated’ switch, 91 is moved - into the
position 11, that is,/is closed, then, on lhe
one hand, the circuit of the magnet coil T
is ])d.ltld.“y connected up through the swite h
blade 92* and the contact 93, and on the
other hand the circuit ‘of the \oltarr(- relay

These switches are usually held-
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104 is closed through the switeh blade 922

and the contact 107. The armature 103 of
the relay 104 is therefore  attracted and
closes the cireuit of the controlling magnet
72 across the switch 101, 102, The magnet
72 1s (hexeby excited and attracts its arvma-
ture 78. The attracted armazture 73 ctlects,

on the one hand, through the agency of the

125

L
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lever 86, 87 the elevation of releasing lever
86, 87 and the disengagement of the locking
lever 81 on the disc 37 whereby the shaft
35 is set free to rotate in the direction of the
arrow z, and, on the other hand, it carries
with it through the agency of the rod .74 the
adjusting lever 70, 71 of the valve 49 of
which is therefore moved . into the middle
position illustrated in Figs. 3 and 3*. In
this position: of the valve 49 the pipe 65
leading to the unloading valve 14 of the com-

pressor 11 is connected: through the ‘opening

62 and the grooves 57, 56 with thé annular
space 51 of the casing 48, which is itself in

.connection through the pipe 87 with the re-

" ceiver 13, so that the valve 14 is placed un-

20

25
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35

der pressure and unloads the compressor 11
On the other hand the pipe 64 leading to
the regulating cylinder 45 of the starting
switch is connected by way of the opening
61, the groove 58 and thé: exhaust 66 with
the atmosphere, that is to-say, it is relieved
from pressure. The shaft 35 is consequently
rotated by the weight 41 in the direction of
the arrow z and raises.the piston 44 in.sc
doing. As this takes place the switch 18
is first closed whereupon'the bridge 24, mov-
ing downwards, gradually cuts out the re-
sistances 23 until the motor 15 and the com-
pressor 11 which is driven by it and is at

this time unloaded are making their full

number of revolutions. As soon as the start-
ing switch 22 reaches its end position the
arm 77 carried by the shaft 35 engages the
projection 78 on the adjusting lever 70, 71
of the valve 49 and thereby effects the ro-
tation of the valve 49 into the position illu-

" strated in Figs. 4, 4%, which rotation, after

40 -
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‘of the lever into the arm 71.

the lever 70, 71 has been inclined to a cer-
tain angle, is completed by the weight of
the balls 79 which run out of the arm 70
In the end
position of the valve 49 illustrated in Figs.
4, 4* not only does the regulating cylinder
45 of the starting. switch 22.remain con-
nected with the atmosphere but the pipe 65
leading to the unloading device 14 of the
compressor 11 is now also connected to the
atmosphere by way of the openings 62, 60,
the passage 59, the groove 58 and the ex-
haust 66. That is to say the valve 14 is
now also released from pressure so that it
loads the compressor 11. The compressor
which has been meanwhile driven at full
speed therefore now compresses air into the
receiver 13 which is thus again charged.
When, owing to the receiver being com-
pletely charged. the pressure in it reaches
a predetermined maximum value the load
on the plunger 97 has been increased to such
an extent that the plunger can be displaced
against the action of the spring 99 by means
of the pressure medium introduced into the
cvlinder 98. The switch 96 is thus opened

and breaks the circuit of the magnet-coil-

-on the other hand, through the

1,674,984

79 which therefore allows the armature 73
to fall down. The falling armature on the
one hand returns the releasing lever 86, 87
of the locking device to locking position aud,

the rod 74 it carries the adjusting Tever 70,
71 of the valve with it and thereby. initiates
the return of the lever into its original posi-
tion or position of rest as illustrated in
Figs. 1,2, 2% This movement is again com-
pleted by the. weight of the balls 9 since;
after the-lever 70, 71 has been inclined to a
¢ertain angle, they run into the arm 70 and
thereby load the piston of the valve in-such
a way as. to rotate it backwards. Owing to
the rotation of the valve 49 into. its original
position- the pipe. 65 leading to the unload-

agency of 7

6

80

ing valve 14 is:first' connected by way of -
controlling passages- and channels 62, 57,

56 with-the annular .space:51 and thereby

places the .unloading -valve-under pressure,.

that - is' to :say -the compressor 11 is again
unloaded and the pipe 64 is finally connected
with -the annular space 51 by way of the
passage 61 -and: the groove 55, so"that com-
pressed -air again flows into_the regulating
cylinder 45.- - The compressed air moves the
piston 44 into its lower end position where-
by the shaft 35 is rotated in.the opposite
direction to- that indicated by the arrow z
by means of the rack and pinion methanism
42, 39. When this takes place the starting
resistances 23 ‘are-first again connected in
series in the .circuit and then, owing to the
opening of the switch -18, the motor 15 is
disconnected from-the mains 20. 'When this
has occurred the shaft 35 is again held fast
in the position illustrated in Fig. 1 owing
to the catch 80 coacting with the projection
84 on the lever 81 of the locking disc 37.
The motor 15 and compressor 11 are now
unloaded: The starting device now remains
at rest as long as the pressure in the receiver
13 does not fall below a predetermined limit-

ing value. If, owing to the withdrawal of

compressed air, the pressure in the receiver
13 falls below the predetermined value the
switch 96 in the cireuit of the magnet coil

72 is again closed by the spring 99 and the-

above-described action is rvepeated. The
compressor, as will now be clear, is always
unloaded: and develops full speed before it
is loaded and, conversely, on again discon-
necting the driving motor the compressor
is again unloaded and comes to a stop.

The same action however, also takes place
when - current ceases to flow in the motor
owing to failure of the voltage or if a short
circuit or similar electrical disturbances
occur. Assume for example, that the com-
pressor has been started .in - the manner
previously described and is now running
fully loaded. If now the voltage in one or
all ‘of the phases fails or a short circuit
occurs the magnet-coil 72 either becomes im-
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mediately currentless or its circuit is broken
either by the switch 101, 102 of the no-volt-
age relaf' 104 or by the:switch 108, 109 of
the overload relay, the consequence of which
is that the armature 78 falls. Therefore

the locking device for the shaft 35 fitted on

the disc 37 is released in the ‘manner pre-
viously described and the valve 49 is simul-
taneously returned to its original position or
position of rest, so that the valve 14 on the

cone hand and the regulating cylinder 45 on

the other hand are again subjected to pres-
sure. 'The motor 15 is therefore 'discon-
nected by the starting switch 22 ‘and the
switch 18 and the-compressor 11 unloaded,
after which the shaft 35 is finally held fast
in the disconnected position. *The result is
the same if the circuit of the magnet-coil is
purposely broken by hand by means of the
switch 91. Thus, in all cases the starting
switch is returned to its original position of
rest; and locked in this position, so that on

_the return of the voltage or on re-conneéting
the magnet circuit the driving miotor 15 s .

started properly while the compressor-11 is
unloaded. If thé& disconnection of the driv-
ing motor has been due to failure of the
voltage- the, sta.rt.in‘% procedure takes place
entirely automatically when the voltage re-
turns and ‘no special ‘switching by hand is
necessary. " The new device therefore gives
the greatest possible security in operation
and vequires very little attention and faulty

- operation of the apparatus, for example

7

the opening and closing switch 18 on the con-
trary remains connnected. The second regu-
lating cylinder 115 is controlled by “a’ valve
118 This valve is for' the most part ar-
ranged similavly to the valve 49 but is how-
ever consfructed as a simiple reversing valve,
namely, in such 4 manner that in its position
of rest it connects the upper end of the regu-
lating cylinder 115 by way of pipe 119 with
an exhaust 120 leading to t'.fle atmosphere, and

70

76

the Jower end of the cylinder by way of a

pipe 121 with a branch 67° of the pipe 67
leading "to the collector 13." In iits other
end position the valver 118 effects the re-

versed connections, that is to suy the pres--

sure medium ‘then flows by way of tlie pipe
119 above the piston 116 in the cylinder 115
“while the space Lelow the piston 116 is con-
nected by way of the pipe 121 with the at-
mosphere. “The piston 116 of the cylinder
115, in addition to rotating the shaft 35,
also serves thie purpose of, adjusting the pre-
viously méntioned shut-oft cock 68 which is
arranged 'in the pressuré piping 64 of the
regulating cylinder 45. . To this end tivo lat-
eral stops 122, 123 are fitted on ‘the rack 117,
of which the upper-122 opéns-tlié cock 68
when the piston 116 moves dowm\'ar,ds_ while
the other closes the cock 68 when the piston

nioves in the reverse direction. S

. The reversing valve 118 is regualated ex-
clusively by electricity,- and for this par-
pose there 1s provided a magueél-coil 124 the
armature 125 of "which is connected by

80

85

90

95

meuns of a rod 126 with a -double-armed 100
lever 127, 198 fitted on the shaft of the ro-
“sfary piston of the valve 118 in such a man-
- ~ner thaty Wirmetle wrmature 125 is attracted,

starting up the compressor under full load,
is quite out of the question even if electrical
disturbancés have occurred.’ .

The new controlling apparatus can, ac:

40

60

60

cording to the invention, also be so con-
structed that, when a maximum pressure is
attained 'in the receivér 13, the driving
motor 15 and the compressor ‘11 are not
brought absolutely to a standstill but run at a
lower speed and therefore produce a simaller
output. In this case the above described: in-
stallation is augmented by the devices illus-
trated in Fig. 1*. These are, firstly, in addi-

tion to the regulating cylinder 45, a second

pressure medium cylinder 115 for the veturn
of the starting switch 2. 1In this ceylinder
115 there is again fitted a piston 116 the pis:
ton rod 117 of which is formed as a rack.
The rack 117, the object of which also is to
coact with the pinion 39, is however Some-
what shorter than the rack 42 so that, on the
one hand, in the lower end position of the
piston 116 it does not mesh with the pinion
39 and, on the other hand. it can only par-
tially rotate the shaft 35. namely about an
anglé in the opposite direction to that indi-
cated by the arrow & such that the starter
22 can be returned from the full speed posi-
tion to the position in which a portion of the
resistances 23 corresponding to the desived

{he valve 118 is rotatéd out of the position
of rest illustrated in the dpuwing into the
. s - A, .
oppostte end position, and, $han the arnia-
ture 125 falls, is again rotated into the po-
sition of rest. This votation is only initi-

-ated by the armature 125 and is completed

on the contrary by a weight which runs al-
ternately from one ar of the valve lever
1270 125 to the other arm.
consist, as in the valve 49, of balls guided
in the hollow lever. L

. In the position I1 of the hand s.\\"i.l.ch, that

is to say, when the starter 22 is controlled
by the valve 49 and the regulating cylinder
45, the magnet-coil 124 is, on the one hand,
connected by means of the conductor 88, the
contact <45, the switch blade 922 and the
conductor 89 and on the other hand by =
conductor 131 and the conductor 90.in par-
allel with the magnet-coil 72 and the switch
94,96 to the two phases R and T. The coil
124 therefore in this case always has the
voltage applied to it. the consequence of
whicli 13 that the armature 125 is attracted
and the valve 118 is =0 adjusted that the pis-
ton 116 18 held fast in its lower end position

103
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top of the cylinder 115, so that the rack 117
remains inoperative and the cock 68 is open.
If, however, the hand-switch 91, which is
constructed as a reversing switch, is rotated
into the position 1LI the magnet-coil 124 is
then placed under the control of the pressure
switch 94, 96, while the circuit of the mag-
net-coil 72 is in parallel to the switch Y6.
In the position 1II of the hand-switch the
cireuit of the coil 124 is as follows. The cur-
rent flows from the conductor 90 along the
conductor 131 to the upper end of the coil
and from the lower end of the coil across the
switch 94, 96 through a conductor 129, the
contact 130 and the switch blade 92 to the
conductor 89. The magnet coil 72 on the
other hand is connected firstly through the
conductor 90, and secondly through the con-
ductor 129, the contact 130, the switch blade
92, and the conductor 89, independently of
the switch 94, 96, to the phases R and T. In
the position ITI of the hand switch 91 the
circuit of the voltage relay 104 is closed
since the switch-blade 92* connects to an
auxiliary contact 132 which is connected
with the conductor 106.

The method of operation of the augment-
ed apparatus is as follows.

Assuming in the first place that, when the
hand-switch has been placed in the position
II, the motor 15 is started and runs at full
speed while the compressor 11 is unloaded
and is then loaded in the manner which has
been hereinbefore described in detail. When
this starting proceduie has been completed
the hand-switch 91 is placed in the position
IT1, that is to say the circuit of the coil 124
is closed through the switch 94, 96 and the
circuit of the coil 72 on the contrary is closed
independently of this switch. Since the
coil 72 now has the voltage always applied
to it, the valve 49 remains in the operating
position of Figs. 4, 4* in which the regulat-
ing cylinder 45 and the unloading valve 14
of the compressor 11 are relieved from pres-
sure, so that the switching of the starting
switch 22 can be now effected by the second
regulating cylinder 115. Jf now the pres-
sure in the receiver 13 reaches the maximum
value at which the switch 94, 96 opens, the
magnuet-coil 124 is then without current and
the falling armature 125 rotates the valve
118 frown the position in which the upper
side of the piston 116 is subjected to pres-
sure inlo its other end position. The space
above the piston 116 is therefore connected
with the atmosphere while compressed air
enters from the bottom into the cylinder 115
and drives the piston 116 upwards. The
shaft 35 is thereby rotated in the direction
opposite to that indicated by the arrow u,
owing to the rack 117 meshing with the pin-
1on 39 after a short inoperative movement,
and the bridge 24 of the switch 22 is returned
to the required position for a reduced speed,

1,674,984

that is a portion of the resistances 23 is con-
nected in series with the winding of the
rotor 15 and the compressor 11 runs at a re-
duced speed. If the quantity of pressure
medium withdrawn from the collector 13 is
greater than that delivered by the compres-
sor when running at the reduced speed the
switch 94, 96 will be again closed, after a
certain interval of time, by the spring 99.
The armature 125 then being attracted re-
verses the valve 118 so that the space under
the piston 116 is again connected with the
atmosphere and compressed air on the other
hand enters the space above the piston 116.
The shaft 85 is consequently rotated in the
direction of the arrow « partly by the rack
117 and partly by the weight 41, whereby

_the resistances 23 are entirely disconnected

so, that the motor 15 and the compressor 11
again run at full speed. o :
Also when employing the apparatus as a
revolution or output regulator, care is taken
to ensure that if electrical disturbances oc-
cur the switch 22 is always returned to its
original position, that is to say the resist-
ances 23 are connected in series. If, for
instance, current ceases to flow in the mag-
net-coils 72, 124 when the driving motor 15

70
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is connected so that it is running at full -

speed, then both the valves 49 and 118 are
returned to the position of rest by the fall-
ing armatures 73 and 125, the consequence
of which is that the switch 22 and the
switch 18 are returned to the position of
disconnection by the piston 44 of the regu-
lating cylinder 45 and are held fast in this

position by the locking device on the disc,

37. If an celectrical disturbance occurs
when the motor and compressor are con-
nected so as to run at a low speed, that is
when the piston 116 of the cylinder 115 is
in its upper end position, then only the
catch on the disc 37 conies into action and,
owing to the coaction of the projection 83
of the lever 81 with the catch 80, holds the
shaft 35 and the switch 22 fast, the resist-
ances 23 having been connected in series,
while the switch 18 remains open. In the
upper end position of the piston 116 the
cock 68 inserted in the pressure pipe 64 of
the cylinder 45 is closed by the stop 123
on the rack 117, so that the pressure medium
cannot flow into the cylinder 45. This clos-
ing of the cock 68 is necessary to prevent
damage to the rack and pinion mechanisms
42 39, 117 and the cylinder 115, which
might otherwise occur if the cylinder 45,
of which the piston 44 has a longer stroke
than the piston 116 of the cyvlinder 115,
were subjected to pressure in the upper end
position of the piston 116. If the apparatus
has been closed down or shut off frouv air
pressure when the starting switch 22 is in-
serted but the switch 18 is open then, when
the magnet-coils 72 and 124 are re-excited,
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.38 tothie motor circuit, a compressor loading
.and unloading ‘' device, -and fltiid* pressure .
responsive ‘electro-mechanical ‘means includ- -
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re-starting takes place since pressure
medium 1s admitted above the piston 116
into the cylinder 115 and -the space. below
the piston 116 is. ‘on the other:-hand, con-
nected” with the atmosphere, while the pis-
ton 44 in the cylinder 45 is free from load.
In'the lower end position of the piston 116
the cock 68 is again opened so that the cyl-
inder 45, the regulating valve 49 of which
has again moved into its operating end po-
sition, as.shown ‘in Figs. 4 4%, when start-
ing oceurted, is again ready to effect discon-
: nection - should. any electrical disturbances
occur, I T ey e F
» . Obviously, ] :
. bodinient iHustrated” are possible- without
.departing” from' the spirit of the invention.
I particular, the devices which have ‘only
been”illustrated more or ‘less diagrammati-
cally in Figs."1 and 1* could in practice be
constructed - i
#The new controlling apparatus isnot limited
- o employment ‘with three:phase current,-it
‘could, ‘of gourse’alse-be employed - with a
pump -or compressor -driven -by “a’-direct
or alternating -current motor. : Tn7this case

the ‘specigl' no-voltage relay 104 'as-well as-

‘one of the overload relays are unnecessary.
Sl e e T e e T
1. In an automatic’ controlling apparatus

“for fluid préssure supply systems, -the:com-

““bipation of a compressor and an electric'mo-
“tor, for driving the same, a*inotor-circuit, a

‘controlling the supply jof current

ing a «control valve for:shifting-the switch
%o motor starting and stopping positions
and- simultaneously ' ‘governing the. - ¢om-
_pressor loading and unloading device for
" compressor loading and unloading actions.
... 2. In an automatic controlling apparatus
“for fluid pressure supply systems, ithe :com-
bination of a compressor and an eclectric
motor for driving the same, a motor circuit,

- .& switch controlling said’ cireuit for motor
starting -and stopping actions, a device me--

‘chanjcally operated in one direction and
fluid pressure operated in the reverse dirce-
" tion for shifting the valve respectively in
_starting and stopping directions; a loading
_and unloading - device, locking means for
normally "holding the switch actuating de-
vice from operation, a control valve mov-
able in one direction to place the loading

and unloading device in unloading condi-.

tion and the fluid pressure actuating means
-of the switch operating device in condition
to permit said switch operating device to be
.operated in one direction by its mechanical

_means,; and said valve heing movable. in a-
‘reverse direction to place the loading and.

unloading device in loading conditian and
to cause actuation of the fluid pressure op-

‘many “alterations ‘of - the em-

4tiy“Suitable known manner.

9

erated means of the switch operating device
to return said device to normal position for
-a_current.cut out action of the switch, fluid
presure responsive electrical means for mov-
ing the control valve in the first-named di-
rection, and means actuated by the fluid
pressure operating means of the switch ac-
tuating device and with the latter .for mov-
ing the control ‘valve in-the second-named
direction. o L

-~ 3. In .an-automatic controlling apparatus
for fluid pressure supply systems, the com-
bination of .a compressor and an electric

70

N

motor: for driving the. same, a -main’ gircuit,
80

a motor:circuit, a. compressor loading and
unloading device; a -primary ‘switch , cor-
trolling the .main circuit, a starting switch
controlling the motor circuit, and fluid pres:
sure responsive combined electrical and me-
chanical ieans, including .a control valve,
for placing the loadin \g ¢
in.unloading and 10a‘fing conditions and si-
multaneously - actuating = said switches for
current supplying.and cut out actions..:”
4. In an :automatic :controlling apparatus

for fluid pressure supply systems, the.combi- -
-nation of a compressor.and an electric;motor

for driving the same, a motor cireuit,a main
~-cirenit,a-primary switch-in the main circnit,.
“a starting switch in the motor circuit, a com-

main

pressor loading and unloading .device, fluid
pressure responsive combined électrical and
mechanical means, including a.control valve,
for placing the loading and unloading device

85

and unloading device -

90

95

in-unleading-and loading conditions and si- 100

multaneously .actuating said -switches for
current supplying and .cut. out, actions, said
means operating to move the starting switch

‘on its current feed motion after the primary
- switch has been closed and to move the start- 105

ing switch back to initial position prior to
the opening of said primary switch.

5. In an automatic controlling apparatus
for fluid pressure supply systems, the com-

bination of a compressor and an electric 110

niotor for driving the same, n motor circuit,
a resistance starting switch in said motor
circuit, a .compressor loading and unload-
ing device, a switch actuating deviee, me-
chanical means for moving said switeh actu
ating device in one direction. fluid pressure
operated means for moving the switch actu-
ating deviee in the reverse divection, a ¢on-
trol valve movable in one direction to place

P
i

'
o

the loading and unloading device in unload- 120

ing condition and to place the fluid pressure
actuating means for the switch actuating de-
vice in condition ‘to permit said device to he
operaled by -saidd mechanical means, fluid

pressure responsive electrical means for.mov- 123

ing the control valve in the first-nanied di-
rection, and means operable by the switch
actuating device for moving the control
valve in the second-named direction.

6. In an automatic controlling apparatus 139
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for fluid pressure supply systems, the coiu-
bination of a compressor and an -electric
motm' for dnvm«v the saine, 2 motor circuit;
a compressor Toadin and unloading device,
a resistance switch ‘in’ the motof' cireuit. a
switch actuating device movable in reverse
directions to actuate the switch “for current
supplying and cut off actions, mechanical
means for moving the switch actuating de-
vice in one direction, fluid pressure opmatuw
means for moving the switch' actuating «le-
vice in the opp051te direction, locking mcans

“for holding the switch qctuatm«r device from

motion unde1 the action “of 1t9 mechanical

‘actuatmtr means, a control valve movable in

one direction to place the loading and un-
loading device in unloading’ condition anil to
place the fluid ptessure ‘1ctuatmg means of
the switch uctiating ‘device 'in” condition to
permit operation ‘thereof by said mechanical

‘means, and =aid valve beihg movable in the

reverse direction by the sw, 1tch actuating de-
vice in the direction of motion 1mpdrud by
its fluid pressure actuating means for sup-
plying fluid pressure to said fluid pressure
actuating means and ‘placingthe loading and
unloading device in loading condition. and

~& fluid pressure responsive electrical device

for moving the control valve in the fir t-
named direction ‘and xelea,smtr the locking
means.

7. In an automatlc controlling apparatus
for fluid pressure supply- \)atems, the com-
bination. of a compressor and an’electric
motor for driving the same,-a motor ‘cireuit,
a resistance switch controlling said circuit, a
loading and unloading device' for the com-
pressor, a rofary sw 1tch actuating device
movable in éne duectxon for switch motor
starting ‘actions and in the reverse direction
for switch motor stopping actions, mechani-

-cal means for rotating said switch actuating

device in the first-named direction, fluic
pressure actuated ncans for rotating said
switch actuating device in the second-named
direction, a control valve movidble in one
direction to place the loading and unléading
device in unloading condition and to place
the fluid pressure d(’fu'lt]n"’ means of the
switch actuating device in condition to per-
mit actuation of said device by its mechani-
cal means, and said valve betng movable: in
the reverse divection to place the loading
and unloading device in loading condition
and to supply ‘fluid pressure to the fAluid pres-
sure actuating nreans of the switch actu-
ating device, for switeh actuating operation
hy caid means, a locking means for holding
the switch actu: tting deviee against - utlm-
tion by its*mechanical means, fluid pressure
responsive clectrical means for releasing said
actuating device and moving the control

valve in the first-named (]ll(‘((l()n. and'means
operable by and movable with the switch
actuating device on its actuation by its fluid

1,674,084

pressure means for moving the control valve
1n the second-named: direction,

* 8. In an automatic controlling apparatus
for fluid pressure supply systems; the com-
bination of & compressor and an - electric
motor for driving the same, a motor circuit,
a resistance st.u‘tmg switch:in said cu'cmt
a loading and unloading device for the comi-
pressor, a Switeh aetuating device movable in

one direction by mechanical means to actus

ate the switch i one-direction and movable
in the reverse direction by fluid pressure
operating neans for dctuating the switch:in
the opposite direction, a control valve mov-
able in-one direction by the switch actuating
device -for supplying fluid pressure to said
fluid pressure actuating means and placing
the loading -and unloadin
conditioni and said valve Eemg movable in.a
reverse direction to place the loading and
unloading device iri unloading condition and
said-fluid’ pressure operating means in con-
dition to permit actuation of the valve.ac-
tuating deviée by its mechanical means, and
fluid pressure responsive celectrical means for
moving the control valve- inr the second-
nained diréction. :

9. In aii’ autonuatic cont,rollmg apparatus
for fluid pressure supply systems, the com-
bination* of a' compressor- and. an ‘electric
motor for driving the-same,-a motor clrcmt
a resistance startmg and stopping switch in
said-cireuity an auxxllary cireuit contammg
a control sw1tch, an- ¢lectro-magnet in said
au‘ahary ctreuit; a switch actuatmg -device
movable in:opposite dircetions. for. current
supply and cut out-movements of the-switch;,
meclianical means for ‘actuating said: switch
‘actuating device in one direction, fluid pres-
sure operated means for -actuating said
switch actuating device in the reverse direc-
tion, a compressor loading and unloading
device, a locking means for holding the
switch detnating dcv;ce from ‘movement in
one- direction, a -control valve movable .in
reverse direciions for.governing the :load-
ing and unloading device and the preqsure
qctmtmff means of the. switch actuating-de-
vice. means operated by the energization of
the.clectro-magnet  for releasing the locking
means. and ‘moving said valve In one direc-
tion; and: means actuated by the valve -actu-
ating device formoving said cont,rol valve in
the opposnte direction, - : P

10. In an automatic controllmg apparatus
for. fluid- pressure supply systems, the com-
bination of a compressor-and an” clectric
motor for driving the same, a mdtor circuit,
a resistance qtamm: and stopping switch ‘in
said circuit,-a switch actuating device mov-
able” in .opposite directions to move the
switch in opposite directions, a loading and
unloading device for the compressor, me-

. chemical means-for moving the switch actu-

ating device in-one direction, ﬁmd pressure

device in-loading
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operated: teans for moving the switeh actu-
ating device in the opposite divection, a.con-

trol’ valve movable in-one: direction to place

_thé'loading and unloading device in unload-
- ing’ tonditions -and te place the fluid pres-.

sure- actuating means of ‘the switch actuat-

ing: device:in- condition: to.-permit: actuation.
of said 'switch- actuating . device. by-.its -,
chanical ‘medns, and said valve being nioy-,
able-in the reverse direction to supply, fluid.
" pressure: to.:said | fluid pressure actuating,
means°and.to:place the loading and .unload-
ing device in loading condition, locking.

means: for .holding - the switch actuating:de-

" vice:from action by its.mechanical means, a,
fluid pressure responsive meaus including an.

electro-magnet . for- releasing ‘said locking
means:and moving: thie control valve in.the
first-named direction,>and- means’ operative
by: the valve.actuating .device on the motion
of .the same .by .its mechanical means. to
shift said valve in the:secondinamed direc-
tio_n:.; TP P _.';_-_. ;-: . . _;4
+11. An automatic controlling apparatus in
accordance with claim 1 in which the clectro-
mechanical means.aperates the valve'and the
motor circuit switch and comprises a control-
ling circuit, an electromagnet in said circuit,
a valve actuating lever, a weight normally
held from:movement and released for move-
ment by the energization of the magnet-and
operative on its working motion to close the

. motor circuit switch and to shift the valve
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actuating lever for valve operating motion
in one direction for a portion of its travel in
such direction, an armature controlled by the
magnet and operative to shift the valve actu-
ating lever for valve operating motion in the
opposite direction for a portion of its-travel
in such direction, gravity means for com-
pleting the travel of the valve actuating
lever in either direction when initiated in
one direction or the other by the weight and
the armature, and valve controlled neans for
returning the weight to normal position and
the switch to motor circuit opening position.

12. In an automatic controlling apparatus

in accordance with claim 1. in which the clec--

tromechanical means includes mechanisin for
operating the switch and valve, a control cir-
cuit, a control magnet in said circunit, an
armature actuated by said magnet and oper-
ative to throw said mechanism into action, a
pressure actuated switch for opening and
closing said circuit, an overload relay for
opening and closing said cireuit, and a no-
voltage relay for opening and closing said
circuit. )

13. An automatic controlling apparatus in
accordance with claim 1. in which the elee-
tromechanical means includes a control cir-
cuit, a control magnet in said circuit, a
mechanism for operating the valve and the
motor circuit switch, a locking device for
holding said mechanism from movement, and

‘acdeord

an_armature actuated by.the magnet when
the latter, is energized to release the locking
device. -~ L ,

14, An automatic controlling apparatus in
accordance with claim 1, in which a starting
switch. is employed in.conjunction with the
mofor cireuit switch and in which the elec-
tromechanical means includes a control cir-
cuit, mechanism for operating the valve and
the switches, and eléetromechanical means in
said citenit for starting said mechanisin into
action when the ¢ontrol civeuit'is closed, the

id_motor. circuit dnd starting switches: con-
negted. witl ;
mapner that said motor
be- clgsed’ before s

ircuit ‘switch will
»for fting switch’ is set
into; operation” for:a~'motor starting action
and will be opened ipon the completion of
the -opening "movement .of the starting
5. An automatic controlling apparatus in
“dance with claim I, in which the control
ralve comprises a casine having a'fiont wall
provided with controlling ehannels, and a
rotary valve. body liaving an “end portion
fliid e 5t said 3
of the casing-and provided with controlling
channels coacting’ with: said channels in the
front wall of the casing.” " =
~ 16."\n automatic confroling apparatus in
ance with ¢laim 1; in which the con-
trol valve comprises a casing having an end
wall provided with controlling channels, and

.a rotary body having controlling channels at

one end, the casing being provided with a
pressure -receiving space surrounding the

channeled end of the body and into which

space some of -the con{rolling channels of the
bady open, the said rotary boedy being so
shaped as to provide a shoulder adapted to
be acted upon by the fluid pressure so as to
press the channeled end of the body against
the channeled front wall of the casing.

17. An automatic controlling apparatus in
accordance with elaim 1, in which the con-
trol valve comprises a casing Laving a ported
end wall, a rotary body enclosed in said
casing and having a coacting ported end, and
a spring Tor pressing the ported end of the
valve body against the ported end wall of the
casing,

18. An automatic controlling apparatus in
accordance with claiin 1, in which the elec-
tromechanical means operates the control
valve and includes a double-armed lever
fixed on the shaft of the control valve. means
for shifting said lever to a part way inclined
position in either of its directions of move-
ment, and a weight mounted to roll from one
arm of the lever to the other when the posi-
tion of the lever is inclined to complete its
movement. '

19. An automatic controlling apparatus in
accordance with claim 1. in which the motor
circuit switch is-a variable speed switch and

ting.mechanism 'in such’

i tightly against said front wall ©
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the electroméchanical means operates a con-
trol valve and switch-and- comprises a me-
chanical device movable in one direction and
to adjust the switch for a current supplying
action ind movable in the reverse divection
for adjusting the switch' for a current cut-
out action, a control circuit, an electromag:
net in said circuit, an armature wctuated by
the magnet” for shifting the valve-in ‘the
opposite direction and for setting the me-
chanical device ‘into"operation to shift the
valve in the first-named direction and adjust
the switch “for “currént ‘supplying action, a
fluid “pressure device’ for retracting the nre-
chanical device to shift the switch to cut-out

position, a secondfliiid pressire device' for
-retracting’ the miechanical device to adjust
‘thé switch' to a 16w speed ¢urrent fed posi-
‘tion, @ second valve for controlling ‘the sup-

ply of fluid pressure to render the first-named
fluid “pressure device ‘inoperative when the

-second-tiamed fluid * pressure device i5 in

action, a’second electromagnot; in arinature
influenced thiereby for adjusting the second-
named valve, a switch fér throwing said
second-named electromagnet into and out of
the control circuit and maitaining the first-
named electromagnet permanently enetgized
when the second-named  eélectromagnet is
connected in the cireuit, and 4 fluid pressure

1,674,084

operated switch for opening and closing .the
contrel circuit. - .- - .« o,
20. An automatic_ controlling apparatus
in accordance -with elaim .1, .in whicl the
motor circuit switch is a speed regulating
switch and in which the- electromechanical
means includes control devices -for respec-
tively shifting the switch between full speed
and ~cut-out positions ‘and -adjusting - the
switch hetween - full speed-and 1ow -speed
positions; and means for throwing either of
sai 1(‘[ control devices into and-out of action at
wifll e e s e
21:-An autematic controlling-apparatus in

v oex sl

accordance with claim 1, in-which the motor-
circait switeh:is-a speed regulating - switch

and’ in which -the-electromechanical - means
operates the valve and-swifch for adjusting
the valve té govérn- the action of the.com-

pressor up to a predetermined -pressure Jimit
and- then adjusting -the switcli-to cut-out

position, ‘a second electromechanical “means
for controlling the valve and adjusting- the
switch -for mditaining the -compressor in
action] after such predetermined pressure is
reached, ‘at low speed;:and ineans .for ren-
dering the apparatis operative by either -of

-said ’electfmr;leclmnwatlf-means at-yvall. -
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