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The subject matter of the present invention 
is an automatic controlling apparatus for 
pumps, compressors and the like which is 
particularly intended to start up the pump 
or the compressor when the pressure in the 
conduit or in a receiver supplied by the 
pump or the compressor falls below a pre 
determined value and on the other hand to 
bring the pump or the compressor to a stand 
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 direction for 
starting the driving motor of the pump or 
the compressor by means of a weight and 
in the opposite direction, by the pressure 
medium 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 
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 
sure 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 valve 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 

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 60 
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- 65 

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 70 
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 75 
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- 80 
magnet the falling armature of the electro 
magnet returns the controlling valve into its 
original position, the consequence of which 
is that the starting switch is also returned 
into its original position by the pressure 85 
medium 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 9t 
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 5 
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 1U) 
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 105 
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. 210 are detail views of the control ling valve for the regulating cylinder. Of 
these, ... 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. 

Fig. 5 is a side view and, . . . . . . . 
Fig. 6 a plan of the valve from the top.: . 
Fig 7 shows the valve, on a somewhat 

larger scale, partly invertical section 
through its axis and partly inside elevation. 

Fig. 8 is a plan of the front, face of the 
rotary piston of the valve containing the 
controlling passages. Fig" 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 drawings 11 is a 
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 

... tor. The starting switch possesses three 
55 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, 
27 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 
resistances 23 is retarded, while a retarda 
tion of the movement for inserting the re 
sistances in series in the circuit does not 

sistances 23, that is to say 
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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...: The shaft;29 is connected by means of a 
second chain drive, which consists of a clhain 
wheel, behind the wheel 27, and not visible in 
the drawing, fitted on the shaft 29, the end 
less chain;33 and the wheel34, with a driv 
ing shaft 35 for the starting switch 22. The 
shaft. 35 also serves, the purpose, of moving 
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.a 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 35, 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 35 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 beenployed. 
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 men 
ber 40 of which one end is fixed to the pull 
ley 38, while the other end carries a weight 
41 which tends to rotate the shaft 35 in the 
direction of the, arrow ar, 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 

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 ar, 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 
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the circuit. When the piston 44 has reached In order to relieve the valve 49 from the 
its lower end position it is retained in this 
position by the pressure medium. . . 
The inlet and outlet 46 of the cylinder 45 

is controlled by a valve 47 which also serves 
the purpose of controlling the admission of 
pressure medium to the unloading valve 14 
of the compressor 11. The valve 47, which 
has been illustrated separately in Figs 2–10, possesses a casing 48 and a fotary valve 49 
fitted therein. The valve 49 is, for a por tion of its length, tightly journalled in a 
stuffing box 50 of the easing 48 while its end 

15 49 is surrounded by an annular space 51 
in the casing. The front face of the end 49. 
of the valve which lies in the annular space 
51 is also pressed by means of a spring 52 
acting against the other end of the valve, 

20 

serves the purpose of securing the stuffing 
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tightly against the front face. 53 of the cas 
ing 48. The spring 52 is supported with its 
outer end against a cap 54, which is screwed 
into the casing 48 and which sinultaneously 

box.50 and pressing a flange 50 with which 
it is provided tightly against the surface 48. 
of the casing which may be provided with 
packing. The front surface of the rotary 
valve 49 which faces the wall 53 of the cas 
ing contains, a number of controlling chan 
nels. There are in this surface two approxi 
mately radial grooves 55 and 56 of limited 
length the outer ends of which open into the 
annular space 51 of the casing. Of these 
the groove 56 is connected 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 coin 
trolling channels and openings in the front 
surface of the valve. Of these openings the 
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 interposed a 
shut-off cock 68 which is however usually 
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 aeans of a pipc 
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. 

the end surfaces of ti 

axial pressure which is exerted upon it by 
the pressure medium present in the grooves 
55, 56 the shape of the yaye inside the annu 
lar space 51 is made such that the end 49 containing the controlling channels is of 
somewhat larger diameter than the remain 
ing portion of the valve. In this way there 
is formed a small shoulder 49 which is also subject to the pressure of the pressureme 
dium in the annular space51, but in the op 
posite direction, to that of the pressure on 

- grooves 55,56, so 
that the two axial pressures neutralise one 
another. In practice the area of the annular 
surface at the shoulder'49 may be such that the valve 49 will be pressed fightly against 
the front wall 53 of the casing 48 by the 
pressure acting on the shoulder, in which 
case the spring 52 only serves the purpose 
of pressing the valve 49 against the front 
wall 53 when compressed air is not present. 
The controlling channels in the valve 49 

and the openings in the front wall 53 of the casing are so arranged. With respectipone 
another that three different connections are 
produced in the three different positions of 
the valve. 49. Namely, in the end position 
illustrated in Figs. 12 and 2 which is the 
position of rest, the annular space 51 of the 
easing 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 65 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 being 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 atmosphere, namely 
by means of the openings 62, 60, the passage 
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 70, 71 is of a hollow con 
struction, 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 
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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 

O 

.* 15 

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 75 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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In this case as soon as the lever 70, 71 takes 

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 ac, 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 
caddition 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. 
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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 
arc 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 coacting with 
the catch 80. The lever 81 is always ro 
tated outwardly by means of a spring which 
is 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 at. 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 y (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. a. 
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 hand, a hand-operated 
switch 91 whereby the auxiliary circuit can 
be opened and closed at will. In the posi 
tion I of this switch 91 indicated by full 
lines in Fig. 1 of the drawings the auxiliary 
circuit is opened, while in position II 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 automatic 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. This 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 cylinder 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 open 
position if and so long as the pressure of 
the compressed air in the collector 13 does 
not fall 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 through the magnet-coil 72 and the ar 
nature 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-voltage coil which watches whether the 
voltage is maintained in these two plases. 
If the voltage fails the arniature 73 cannot 
be lifted upwards and it is therefore in 
possible for the valve '47 to be set in a posi 
tion in which it starts up the compressor 11. 
If the armature 3 has already been at 
tracted upwards then, when current ceases 
to flow through the coil. 2, 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 

iliary 

ther circuit breaking switches 108,109 are 

S 

bridge 102 is also arranged in the auxiliary 
circuit of the nuagnet coil. The bridge (): 
of this switch is fitted on the ariature 1): 
of a voltage coil 104. This coil 104 is cou 
nected by the leads 105, 106 and S9 to the 
phases S and T of the supply nains. Its 
circuit can also be opened and closed by the 
hand-operated switch 91, as follows. When 
the circuit of the lagnet-coil 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 arrangenient of the 
no-voltage relay the result is obtained that 
when there is a failure of voltage in the 
phase S only the controlling nuagnet 72 of 
the valve 47 is without current since the aux 

circuit of this magnet is broken by 
the switch 101, 102. . . . . . 

IFinally, in order to automatically discon 
nect the magnet-coil 72 if the current should 
become greater than is permissible owing to 
a short circuit or similar reasons, two fur 
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arranged in the auxiliary circuit of the 
coil 72. These switches are usually held 
closed by means of a spring 110, they can 
however be opened by two magnets 111. 
The coils 112 of these two magnets 111 are 
directly connected to the two phases R and 
T of the leads to the motor and they are 
constructed in such a manner that, if a short 
circuit or similar rush of current takes place, 
they attract the armatures 113 which carry 
the contact bridges 109 and thereby break 
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 be 
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 the spring 99, 
so that this switch is closed. If now the 
hand-operated switch 91 is loved into the 
position II, that is, /is closet, then, on the 
one hand, the circuit of the magnet coil 7 
is partially connected up through the switch 
blade 924 and the contact 93, and on the 
other hand the circuit of the voltage relay 
104 is closed through the switcl blade 92 
and the contact 107. The armature 103 of 
the relay 104 is therefore attracted and 
closes the circuit of the controlling thagilet 
2 across the switch 101. 102. The nasrinet 
72 is thereby excited and attracts its tria 
ture 73. 3 (ticts, 

lit. 
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The attracted arniatu'' 3 
on the one hand, through the agency of the law 
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connection through the 
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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 ac, 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 noved 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 the annular 
space 51 of the casing 48, which is itself in 

pipe 67 with the re 
ceiver 13, so that the valve 14 is placed un 
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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 the 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 ac and raises the piston 44 in so 
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 
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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 
cylinder 98. The switch 96 is thus opened 
and breaks the circuit of the magnet-coil. 
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72 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 and, 
on the other hand, through the agency of 
the rod 74 it carries the adjusting fever 0, 
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 con 
pleted by the weight of the balls 79 since, 
after the lever 70,71 has been inclined to a 
certain 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 
Stigs 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 a 
by means of the rack and pinion mechanism 
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 circuit of the nagnet coil 
72 is again closed by the spring 99 and the 
above-described action is repeated. 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 nuanner 
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 in 
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mediately currentless or its circuit is broken 
either by the switch 101, 102 of the no-volt 
age E. 104 or by the switch 108,109 of 
the overload relay, the consequence of which 
is that the armature 73 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 
one hand and the regulating cylinder 45 on 
the other hand are again subjected to pres 
sure. The notor 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-connecting 
the magnet circuit the driving notor 15 is . 
started properly while the compressor 11 is 
unloaded. If the disconnection of the driv 
ing motor has been due to failure of the 
voltage the, starting 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 requires very little attention and faulty 
operation of the apparatus, for example 
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starting up the compressor under full load 
is quite out of the question even if electrical 
disturbances have occurred. : 
The new controlling apparatus can, ac 

cording to the invention, also be so con 
structed that, when a maximum pressure is 
attained in the receiver 13, the driving 
notor 15 and the compressor 11 are not 
brought absolutely to a standstill but run at a 
lower speed and therefore produce a Sinaller . 
output. In this case the above described ill 
stallation is augmented by the devices illus 
trated in Fig. 1. These are, firstly, in adoli 
tion to the regulating cylinder 45, a second 
pressure medium cylinder 115 for the return of the starting switch 22. In this cylinder 
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 Stone 
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 pit '- 
tially rotate the shaft 35, namely about an 
angle in the opposite direction to that inli 
cuted by the arrow a 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 desired 
reduced speed is inserted in'the circuit, while 
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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 similarly to the valve 49 but is how 
ever constructed as a simple reversing valve, 
namely, in such a 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 the atmosphere, and 
the lower end of the cylinder by way of a 
pipe 121 with a branch 67 of the pipe 67 
leading to the collector 13. In its other 
end position the valve 118 effects the re 
versed connections, that is to say the pres 
sure medium then flows by way of the pipe 
119 above the piston 116 in the cylinder 115 
while the space below the piston 116 is con 
nected by way of the pipe 121 with the at 
mosphere. The piston 16 of the cylinder 
115, in addition to rotating the shaft 35, 
also serves, the purpose of adjusting the pre 
viously incintioned shut-off cock 68 which is 
arranged in the pressure piping 64 of the 
regulating cylinder 45. To this end two lat 
eral stops 122, 123 are fitted on the rack 117, 
of which the upper 1:22 opens the cock 68 
when the piston 116 moves downwards while 
the other closes the cock 68 when the piston 
nioves in the reverse direction. - 
. The reversing valve 118 is regulated ex 
clusively by electricity, and for this pur 
pose there is provided a nuaguet-coil 124 the 
arnature 125 of which is connected by 
nucans of a rod 126 with a double-armed 
lever 127, 128 fitted on the shaft of thero 
tary pist.g. of the valve 118 in such a luan 
ner that, Riittingle a'nature 125 is attracted, 
the valve 11S is rotated out of the position 
of rest illustrated in the dtswing into the 
opposite end position, and, 44 the arnia 
ture 125 falls, is again rotated into the po 
sition of rest. This rotation is only initi 
ated by thcarnature 125 and is connpleted 
on the contrary by a weight, which runs al 
ternately from one arm of the valve lever 
12, 12S to the other airin. 
consist, as in the valve 49, of balls guided 
in the hollow lever. 

In the position II of the hand switch, that 
is to say, when the starter 22 is controlled 
ly the valve 49 and the regulating cylinder 
45, the magnet-coil 124 is, on the one land, 
connected by means of the conductor 88, the 
contact 93, the switch blacle 92 and the 
conductor S9 and on the other hand by a 
conductor 131 at the conductor (), in par 
allel with the lagnet-coil 7:2 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 
which is that the arianature l:5 is attracted 
and tle valve 11S is so adjusted that the bis 
to 116 is held fast in its lower end position 
by the pressure it ediui iutroduced into the 
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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 III 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 96. 
In the position III of the hand-switch the 
circuit 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 III 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 procedure has been completed 
the hand-switch 91 is placed in the position 
III, 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. If now the pres 
sure in the receiver 13 reaches the maximum 
value at which the switch 94, 96 opens, the 
magnet-coil 124 is then without current and 
the falling arnature 125 rotates the valve 
118 from the position in which the upper 
side of the piston 116 is subjected to pres 
sure into 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 a', 
owing to the rack 11 meshing with the pin 
ion 39 after a short inoperative novement, 
and the bridge 24 of the switch 22 is returned 
to the required position for a reduced speed, 
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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 35 is consequently rotated in the 
direction of the arrow ac 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. 
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 
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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 ariatures 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 electrical 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 cylinder 115, 
were subjected to pressure in the upper end 
position of the piston 116. If the apparatus 
has been closed down or shut off from 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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re-starting takes place since pressure 
medium is admitted above the piston 116 
into the cylinder 115 and the space below 
the piston 116 is on the other hand, con 

6 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 noved into its operating end po 
sition, as shown in Figs. 44", when start 
ing occurred, is again ready to effect discon 
nection should any electrical disturbances 
occur. . . . . . . . . . . . . . . . . . . . . . . 

O 

bodinient illustrated are possible without 
departing from the spirit of the invention. 
In particular, the devices which have only 
been illustrated more or less diagrammati 
cally in 1. and 1 could in practice be 
constructed insani A . 

sThe new controlling app?ratus is not limited 
to employment with three-phase current, it 

20 gs 

could, of course also be employed with a 
pump- or compressor driven by a -direct 
or alternating current motor. In this case 
the special'no-voltage relay 104 as well as : 
one of the 

I claim 
39 1. In an automatic controlling apparatus 

;for fluid pressure supply systems, the com 
bination of a compressor and an electric mo 
tor for driving the same, a motor circuit, a 
switch for controlling the supply of current 
to the motor circuit, a compressor loading 

overload relays are unnecessary. 

and'unloading device, and flaid pressure. 
responsive electro-mechanical means includ-. 
ing a control valve for shifting the switch 

... to motor starting and stopping positions 
40 and simultaneously governing the com 
'' pressor loading and unloading device for 

compressor loading and unloading actions. 
2. In an automatic controlling apparatus 

for fluid pressure supply systems, the com 
45 bination of a compressor and an electric 

motor for driving the same, a motor circuit, 
a switch controlling said circuit for motor 
starting and stopping actions, a device me 
chanically operated in one direction and 

... fluid pressure operated in the reverse direc 
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 SS 

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 

60 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 condition and 
to cause actuation of the fluid pressure op 

Obviously, many alterations of the em 

suitable known manner. 

nation of a compressor and an electric 
for driving the same a motor circuit, a mai 

is circuit, a primary switch in the main circuit, 
a starting switch in the motor circuit, a com 

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. . . . . 

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

70 

motor for driving the same, a main circuit, 
a motor circuit, a compressor loading, and 
unloading device, a sprimary switch, con 
trolling. the main circuit, a starting switch 
controlling the motor circuit, and fluid pres: 
sure responsive combined electrical and me 
chanical lineans, including a control valve, for placing the loading 
in unloading and i. conditions and si 
multaneously actuating said switches for 
current supplying and cut out actions. . . . 
4. In an automatic controlling apparatus 

80 

85 
and unloading device 

90 
for fluid pressure supply systems, the combi-li. 

tor. 

pressor loading and unloading device, fluid 
pressure responsive combined electrical and 
mechanical means, including a control valve, 
for placing the loading and unloading device 
in unloading and loading conditions and si 
multaneously actuating said ... switches for 
current supplying and cut out actions, said 
means operating to move the starting switch 
ion its current feed motion after the primary 
switch has been closed and to move the start 
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 con 
bination of a compressor and an electric 
notor for driving the sanae, a notor circuit, 
a resistance starting switch in said motor 
circuit, a compressor loading and unload 
ingr device, a switch actuating device, me 
chanical means for moving said switch actu. 
ating device in one direction. fluid pressure 
operated means for moving the switch actit 
ating device in the reverse direction, a coin 
trol valve movable in one direction to lacc 
the loading and unloading device in unload 
ing condition and to place the fluid pressure 
actuating means for the switch actuating cle 
vice in condition to permit said device to le 
operated hy said mechanical means, fluid 
pressure responsive electrical means for nov 
ing the control valve in the first-named 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 
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for fluid pressure supply systems, the colu 
bination of a compressor and an electric 
motor for driving the same, a motor circuit, 
a compressor loading and unloading device, 
a resistance switch in the motoi circuit, 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 operating 
means for moving the switch actuating cle 
vice in the opposite direction, locking in cans 
for holding the switch actuating device from 
motion under the action of its mechanical 
actuating means, a control valve novable in 
one direction to place the loading and un 
loading device in unloading condition antil to 
place the fluid pressure actuating means of 
the switch actuating device in condition to 
permit operation thereof by said mechanical 
means, and said valve being movable in the 
reverse direction by the switch actuating de 
vice in the direction of motion imparted by 
its fluid pressure actuating means for sup 
plying fluid pressure to said fluid pressure 
actuating means and placing the loading and 
unloading device in loading condition. and 
a fluid pressure responsive electrical device 
for moving the control valve in the fir t 
named direction and releasing the locking 
means. . . . 

7. In an automatic controlling apparatus 
for fluid pressure supply systems, the con 
bination of a compressor and an electric 
motor for driving the same, a motor circuit, 
a resistance switch controlling said circuit, a 
loading and unloading device for the com 
pressor, a rotary switch actuating device 
movable in one direction for switch motor 
starting actions and in the reverse direction 
for switch motor stopping actions, luechani 
cal means for rotating said switch actuating 
device in the first-named direction, ?lic 
pressure actuated incans for rotating said 
switch actuating device in the second-named 
direction, a control valve movable in onc 
direction to place the loading and unloading 
device in unloading condition and to place 
the fluid pressure actuating means of the 
switch actuating device in eondition to per 
mit actuation of said device by its techani 
cal means, and said valve being movable in 
the reverse direction to place the loading 
and unloading device in loading condition 
aid to supply fluid pressure to the fluid pres 
sure actuating means of the switch actu 
a ting device for switch activiting operation 
hy said means, a locking means for holding 
the switch actuating device against actua 
tion by its nacchanical means, fluid pressure 
responsive electrical means for releasing said 
actuating device and moving the control 
valve in the first-named direction, and means 
operable by and movable with the switch 
actuating device on its actuation by its fluid 
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pressure means for moving the control valve 
in the second-named direction. ... • 

8. In an automatic controlling apparatus 
for fluid pressure supply systems, the com 
bination of a compressor and an electric 
notor for driving the same, a motor circuit, 
a resistance starting switch in said circuit, 
a loading and unloading device for the comi 
pressor, a switch actuating device movable in 
one direction by mechanical means to actu 
ate the switch iii one-direction and movable 
in the reverse direction by fluid pressure 
operating means for actuating the switchin 
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 unloading device in loading 
condition and said valve being 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 device by its mechanical means, and 
fluid pressure responsive electrical means for 
moving the control valve in the second 
mained direction. ". . . -i 

9. In an automatic controlling apparatus 
for fluid pressure supply systems, the com 
bination of a compressor and an electric 
motor for driving the same, a motor circuit, 
a resistance starting and stopping switch in 
said circuit, an auxiliary circuit containing 
a control switch, an electro-magnet in said 
auxiliary circuit, a switch actuating device 
movable in opposite dircetions. for...current 
supply and cut out-movements of the switch, 
mechanical 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 actuating device. from movement in 
one direction, a control valve movable in 
reverse directions for governing the load 
ing and unloading device and the pressure 
actuating means of the switch actuating-de 
vice. means operated by the energization of 
the electro-magnet for releasing the locking 
means. and moving said valve in one direc 
tion, and means actuated by the valve actu 
ating device for moving said control valve in 
the opposite direction. . . . . . . . . . . . 

10. In an automatic controlling apparatus 
for. fluid pressure supply systems, the corn 
bination of a compressor. and an electric 
motor for driving the same, a motor circuit, 
a resistance starting 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. 

is . . . 

chemical means for moving the switch actu 
ating device in one direction, fluid pressure 
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operated means for moving the switch actu 
ating device in the opposite direction, a gon 
trol' valve movable in one direction to place 
the loading and unloading device in unload 
ing conditions and to 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 nie 
chanical means, 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 
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 the control valve in the 
first-named direction, and means operative 
by the valve actuating device on the motion 
of the same by sits mechanical means to 
shift said valve in the: second named direc. 
tion. -- . . . . . . . . : 7 : : .. . . ; ... : 
: il. An automatic controlling apparatus in 
accordance with claim 1 in which the clectro 
mechanical means operates 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 ineans 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 mechanism for 
operating the switch and valve, a control cir 
cuit, a control magnet in said circuit, 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 circuit, and a no 
voltage relay for opening and closing said 
circuit. 

13. An automatic controlling apparat is in 
accordance with claim 1 in which the elec 
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 novelinent, and 

condition, locking. 

1. 

an armature actuated by... the magnet when 
the latter is energized to release the locking 
device. . . . . . . . 

14. An autoniatic controlling apparatus in 
accordance with claim 1, in which a starting 
switch is employed in conjunction with the 
notor circuit switch and in which the elec 
tromechanical means includes a control cir 
cuit, mechanism for operating the valve and 
the switches, and electronic chanical means in 
said gircuit for starting said mechanisin into 
action whcin the control circuit is closed, the 
said, notor circuit and starting switches con 

it said notorcircuit switch will 
be closed before fle, starting switch is set 
into operation for anotor starting action 
and will be opened upon the completion of 
the opening movement of the starting 
switch. . . . . . . . . . . . . . . . 

15. An automafic controlling apparatus in 
accordance with claiii 1, in which the control 
valve comprises a casinglhaving a front wall 
provided with controlling channels, and a 
rotary valve body laving an end portion 
?lid pressed tightly against 
of the casing and provided with controlling 
channels, coacting with said channels in the front wall of the casing. 

16. An automatic controlling apparatus in 
accordance with claim 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 controlling channels of the 
hody open, the said rotary body 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 claim 1, in which the con 
trol valve comprises a casing laving a ported 
end wall, a rotary hody enclosed in said 
casing and having a coacting ported end, and 
a spring for pressing the ported end of the 
valve body against the ported end wall of the 
casing. 

18. An automatic controlling apparatus in 
accordance with claim 1 in which the elec 
tronechanical 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 not inted 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 

ing lineclhanism in such 

sed tightly against said front wall 
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the electromechanical 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 and movable in the reverse direction 
for adjusting the switch for a current cut 
out action, a control circuit, an electromag: 
net in said circuit, an armature actuated 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 current supplying action, a 
fluid pressure device for retracting the me 
chanical device to shift the switch to cut-out 
position, a second fluid pressire device for 
-retracting the mechanical device to adjust 
the switch' to a low speed current feed posi 
tion, a second valve for controlling the sup 
ply of fluid pressure to render the first-haned 
fluid pressure device inoperative when the 
second-named fluid pressure device is in 
action, a second electroliagniet, in arulature 
influenced thereby for adjusting the second 
named valve, a switch for throwing said 
second-named electromagnet into and out of 
the control circuit and maintaining the first 
named electromagnet permanently energized 
when the second-named electronagnet is 
connected in the circuit, and a fluid pressure 

1,674,984 

operated switch for opening and closing the 
control circuit. . . . . . . . . . . . . . . . 

20. An automatic controlling apparatus 
in accordance with claim 1, in which the 
notor circuit switch is a speed regulating 
switch and in which the electromechanical 
nueans includes control devices for respec 
tively shifting the switch between full speed 
and cut-out positions and adjusting the 
switch between full speed and loy speed 
positions, and means for throwing either of 
said control devices into and-out of action at 
will. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

21. An automatic controlling apparatus in 
accordance with claim 1, in which the motor. 
circuit switch is a speed regulating switch 
and in which the electromechanied: means 
operates the valve and switch for adjusting 
the valve to govern the action of the com. 
pressor uj to a predetermined pressure limit 
and then adjusting the switch to cut-out 
position, a second electromechanical means 
for controlling the valve and adjusting the 
Switch for maintaining the compressor in 
action after such predetermined pressure is 
reached, at low speed; and means for ren 
dering the apparatus operative by either of 
said electromechanical means at Will. 
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