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Application filed January 23, 1903. Serial No. 140,202, 

To all whom it may concern: 
Beit known that I, WALTER JosFPHRICHARTs, a citi 

Zen of the United States, residing at Milwaukee, in the 
county of Milwaukee and State of Wisconsin, have in 
vented a certain new and useful Improvement in Au 
tomatic Devices for Starting Motors, of which the follow 
ing is a full, clear, concise, and exact description, refer 
ence being had to the accompanying drawings, forming 
a part of this specification. 
My invention relates to improvements in automatic 

mechanism for starting motors. 
My invention is peculiarly applicable where an auto 

matic device is desired for properly starting an electric 
motor. 

It is well understood by those skilled in the art that it 
is desirable to start an electric motor with considerably 
less than the full load current and gradually bring the 
current up to its normal strength. It is also desirable to 
start the motor on a light load and increase the load upon 
the motor after the same has been brought up to its nor 
mal speed. Under many conditions of operation it is 
possible manually to control the current supplied to the 
motor and the load thereon; but under certain condi 
tions it becomes desirable that an electric motor should 
be started and stopped by some automatic means con 
trolled by some condition of the load upon the motor, or 
it may become desirable that a motor should be located 
at some point inaccessible to the attendant. In such 
cases it becomes desirable to provide automatic means 
whereby the motor may be started and the load upon 
the motor may be regulated as though by an attendant. 
Good illustrations of such conditions are that of a motor 
used to operate an air compressor, and that of a motor 
used to operate a hydraulic pump. In these cases the 
compressor or pump is frequently installed to supply a 
reservoir in which a certain pressure or level should be 
maintained, and upon which reservoir a variable de 
mand is made. 
In order to properly illustrate my invention, I shall 

describe its application in connection with an air com 
pressor adapted to supply a compressed air reservoir, 
from which supply pipes may lead to various apparatus 
operated by compressed air. In such compressed air 
systems it is usually found desirable to maintain the 
pressure within the reservoir at or near a certain work 
ing pressure. Since the demand for compressed air is 
variable, the supply of air from the compressor to the 
reservoir cannot be made constant. It is customary 
to provide a switching device, or a load shifting device, 
such that upon the pressure in the reservoir reaching 
a given maximum, the supply of air from the com 
pressor is automatically cut off, and upon the pressure 

55 

in the reservoir falling to a certain minimum limit, the 
compressor is again automatically set in operation to 
supply air to the reservoir to bring up the pressure to 

the given maximum. Thus the pressure within the 
reservoir is allowed to vary over a comparatively small 
range. One means of accomplishing this intermittent 
supply of air to the reservoir, is to provide the electric 
motor used in driving the compressor with a switching 
device whose position is controlled by the pressure 
within the reservoir. Thus upon the decrease to the 
lower limit of the air pressure, this switching mechan 
ism is operated to close the motor circuit, thereupon 
setting the motor and compressor in operation whereby 
the air supply brings up the reservoir pressure to the 
maximum limit, whereupon the switching device is 
again actuated, this time, however, to cut off the Sup 
ply of current to the motor, whereupon the operation 
of the compressor is stopped. Another common method 
of controlling the supply of air to the storage reservoir 
is to control the valving mechanism of the air com 
pressor, whereby the operation of the same may go on 
continuously, but without operating the valving mech 
anism to cause any appreciable compression; that is to 
Say, the load upon the compressor may be temporarily 
removed. In either of these cases the controlling mech 
anism may be pneumatically operated, or may be op 
erated by electromagnetic means controlled by the 
pressure in the pneumatic system. 
My invention is particularly adapted for use in con 

nection with a system in which the motor is intermit 
tently operated to drive a compressor connected with a 
reservoir. When using a properly designed series mo 
tor for such work as this, it is customary in some cases to 
throw the full voltage directly upon the motor by means 
of automatically controlled switching devices. This 
will frequently take a starting current of between two 
and three times the full load current. When compound 
or shunt wound motors are used, it is customary to em 
ploy rheostats, and as the motor increases its speed re 
sistance is cut out of the motor circuit. Due to the na 
ture of the work required of a motor connected with a 
compressor, in such a system as this, it is practically im 
possible to keep the starting current down to much less 
than twice the full load current. 
in the present state of the art, in starting such auto 
matic motor-compressors, the starting current is from 
two to three times that of the full load current. This 
undue rush of starting current places an undue strain 
upon the motor compressor. The motor must be of very 
generous design in order to carry these sudden rushes of 
current, and there is the still greater objection that in 
plants where there is but little margin on the generator, 
and in those plants where the capacity of the generator 
is but a trifle larger than that of the motor-compressor, 
these sudden rushes of current throw the circuit break 
ers, and place a severe strain on the generator and the 
engine. Where the same generator is used for lighting 
purposes, as well as for supplying power to the motor 
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compressor the regulation of the generator for lighting tral longitudinal cross-sectional view, illustrating one of 
purposes is seriously interfered with. 
My invention provides means whereby the supply of 

current to the motor is automatically controlled inde 
pendent of the load upon the motor. Furthermore, my 
invention provides means whereby the load upon the 
compressor may be shifted and very greatly reduced, 
until the motor has been brought up to normal speed, 
whereupon the load upon the compressor may be grad 
ually increased to full load conditions. In the present, 
embodiment of my invention I have combined these 
two automatic means for regulating the current supplied 
to the motor, with automatic means controlled by the 
pressure in the reservoir, whereby the motor-compressor 
is intermittently set in operation to maintain the 
pressure within the reservoir. The automatic control 
ling switch for controlling the operation of the motor 
compressor may be of a well known type, in which a 
Bourdon pressure gage U-tube is connected with a 
switch arm adapted to close electric circuits through 
electromagnetically operated switching devices. Thus 
upon the decrease of the reservoir pressure to the mini 
mum limit the switch arm closes circuit through an 
electromagnet, adapted to actuate a switch and close 
the moto) circuit, whereupon the compressor is op 
erated to supply air to the reservoir. When the pres 
sure has then been brought up to the maximum limit, 
the switch arm is actuated to close circuit, through 
another electromagnet, whereupon the motor circuit, is 
opened. When a direct current motor is used to operate 
the compressor, I find it desirable to provide in the mo 
tor circuit a suitable starting resistance, which may be 
automatically shunted by low resistance circuits con 
trolled by slow acting electromagnetically operated 
switches. 

It is well understood by those skilled in the art that 
the supply of current to an electric motor may be con 
trolled either by electrical means in the motor circuit, 
or by viriation in the mechanical load upon the motor 

Thus the resistance and shunting mechanism 
referred to above, provide a means, independent of the 
load upon the motor, for varying and regulating the cul 
rent supplied to the motor. further provide means 
for regulating the current supplied to the motor, which 

45 consists preferably in an automatic device for shifting 
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and varying the load upon the compressor itself. One 
embodiment of this feature of my invention consists in 
the provision, in the compressor disclharge pipe, of an 
escape valve adapted to afford communication with the 
atmosphere, whereby the compressor is permitted to 
discharge against a negligible back pressure until the 
motor has brought the compressor up to full speed, when 
the escape valve may be automatically closed, thus per 
mitting the compressor to discharge into the reservoir. 
I find it desirable to provide at least, a small chamber 

between the escape valve and the compressor cylinder. 
Thus, upon the closure of the escape valve, the back 
pressure upon the compressor is gradually increased un 
till equal to that in the reservoir itself, whereupon a 
check valve is forced open to permit the discharge of air 
from the compressor into the reservoir. 
My invention will be best understood by reference to 

the accompanying drawings, in which 
Figure I is a diagrammatic illustration of the inven 

the slow acting electromagnetic switching devices elm 
ployed; Fig. 3 is a plan view of the same, one of the 
switch contacts having been removed for clearness; Fig. 
4 is a plan view of such switch contact; Fig. 5 is a central 
longitudinal cross-sectional view of electromagnetically 
controlled valving mechanism and switching means 
adapted to automatically control the load upon the com 
pressor. Fig. 6 is a cross-sectional view taken on line 
6-6 of Fig. 5; Fig. 7 is a detailed view showing the con 
struction of the Bourdon pressure gage switch employed. 

Like parts are indicated by similar characters of refer 
ence throughout the different figures. 

I have illustrated a supply reservoir 6, from which 
leads the supply main 7. An air compressor is diagram 
matically illustrated at 8, having gear connection with 
the motor armature 9. This motor, it will be seen, is of 
the series type, in which a part of the circuit is afforded 
by the series coil 10. In Fig. 1, the discharge pipe id, 
from the compressor, is shown entering a casing 12, which 
incloses valving mechanism to be hereinafter more fully 
explained, and from which the pipe 13 leads to the res 
ervoir 6. Connected with the reservoir by a small pipe 
14, is the automatic controlling switch 15, the switch. 
arm 16 of which is controlled by a Bourdon U-tube (not 
shown). Supposing the normal pressure in the reser 
voir should be one hundred pounds per square inch, the 
controlling switch l3 may be regulated so that when the 
pressure falls to ninety-five pounds, the switch arm 16 
will make contact with the terminal 17. An electric 
circuit may then be traced as follows: From the posi 
tive main A, through the main switch 18, to the electro 
magnet coil 19, to the contact 17, to the switch arm 16, 
to the conductor 20, thence through the motor circuit, 
and conductor 21, to the other main B. An oscillating 
iron core 22 will be attracted by the magnetization of 
the coil 19, whereupon it will be moved toward the left, 
thus closing a circuit between the sliding switch con 
tacts 23 and 24. Circuit, will then be closed as follows: 
from the main A, through the switch 18 and contacts 23 
and 24, through the conductor 20, to the solenoid 25, to 
the resistance 26, to the motor armature 9, to the field 
coil 10, through the conductor 21, to the main B. 
As will hereinafter be more fully explained, the ener 

gization of the coil 25 is adapted to slowly raise the core 
27, thereby closing circuit between the switch arm 28 
and the contact, 29. Thus a path of comparatively low 
resistance is shunted around the first section of the re 
sistance 26. The coil 30 of the second electromagnetic 
switching device becoming energized, closes the asso 
ciated switch, thereby shunting the second section of 
the resistance 26 through the solenoid 31. Upon the 
energization of this coil 31, the third switch is closed, 
thus shunting the third section of the resistance 26, 
and establishing a circuit as follows: from the main 
A, through the switch 18, through switch contacts 23 
and 24, conductor 20, solenoid 25, switch 28, contact 29, 
to solenoid 30, through its associated switch to solenoid 
31, through its associated switch to the electromagnet 
coil 32, to coil 33, to coil 337, to coil 32, through con 
ductor 34, to the motor armature 9, to the series coil 10, 
to the negative main B. 

Since the coils on the electromagnetic devices em 
ployed are all of low resistance, it will be seen that upon 

65 tion applied to a compressed air system; Fig. 2 is a cem- the closure of the motor circuit by the automatic con 
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trolling switch contacts 23 and 24, the resistance 26 is 
automatically shunted by a path of comparatively low 
resistance. 
As will be hereinafter more fully explained, the ener 

gization of the coils 32 and 32/ draws up the core 35, thus 
actuating the switch arm 36 to make contact with the 
terminal 37, thereby short circuiting the resistance 26 
and the coils 25, 30 and 31, through the conductor 38, to 
contact 37, to switch arm 36, to coil 337, to coil 327, to 
conductor 34, to armature 9, to series field coil 10, to the 
main B. 
In order to make the operation of my invention more 

clear, I shall describe one of the electromagnetic 
switching devices employed for automatically shunting 
sections of the resistance 26. One of these devices is 
illustrated in Figs. 2, 3 and 4. The electromagnet coil 25 
is shown wound upon a brass tube 39 and inclosed in an 
iron casing 40. The core 27 is adapted to slide easily 
through this tube, and is provided with an upwardly 
extending brass rod 41, adapted, when the core is 
drawn up, due to the energization of the wind 
ing 25, to raise the switch-arm 28 to its alternate 
position, shown in dotted lines, where it makes 
connection with the spring contact 29. The switch 
arm 28, which may desirably be of copper, is insu 
lated from the pivoted iron tongue 42, upon which 
it is carried. This iron tongue may be pivoted at 43, 
and I find it desirable to carry the copper switch arm 28 
off to the side and to a point opposite the axis of rotation 
of the switch arm, as best illustrated in Fig. 3. I pro 
vide the switch arm 28, with connecting screws at 44, 
where the conductors 45 may be attached. I thus pro 
vide a means of attachment for these conductors, which 
involves no hinge or moving joint, and which, on ac 
count of the comparatively small motion of the exten 
sion 46, permits the use of comparatively heavy con 
ductors. These conductors are desirably bent into large 
loops, as shown, thereby permitting the turning of the 
switch arm upon its pivot. I find that the contact, 29 
may desirably be made of leaves of spring copper like a 
dynamo brush. The lower part of the casing 40 con 
tains an oil chamber 47, into which there extends an 
oil cylinder 48, provided at its top and bottom with 
small openings 49 and 50, which lead into the chamber 
47. The core 27 extends through a partition 51 and an 
opening 52 in the top of the cylinder 48, and is provided 
at its lower extremity with a brass piston 53, adapted to 
fit and reciprocate within the cylinder. A brass cap 54. 
may be screwed into the bottom of the cylinder, as 
shown, to prevent the escape of oil. Upon the energi 
Zation of the solenoid 25, an attractive force will be ex 
erted, tending to draw the core 27 up into the solenoid. 
The rapid movement of this core is prevented by the oil 
in the upper part of the cylinder 48, which it will be 
seen must be expelled through the opening 49, and re 
turned through the opening 50 to the underside of the 
piston. Grooves 55 may be provided to afford a by 
pass connection around the piston when near the upper 
part of its stroke, thus allowing the upper part of the 
stroke to be more rapid than the lower part thereof. 
The switch 28 is, therefore, brought into contact with 
the contact 29 by this more rapid part of the upward 
stroke of the core 27. It will be seen that this device 
provides a means whereby the closure of an electric cir 
cuit through the coil 25 causes, after the elapse of a 

short interval of time, depending upon the size of the 
openings 49 and 50, a closure of a circuit through the 
switch arm 28 and the contact 29. Each of the coils 25, 
30 and 31 is associated with similar mechanism. 
In Fig. 5, I have represented a preferred embodiment 

of the mechanism employed to regulate the load upon 
the compressor. A cast iron casing is provided with a 
chamber 56, into which the compressor discharge pipell 
opensat 57. This chamber is provided with an opening 
at 58, leading to the atmosphere, and adapted to be 
closed by the puppet valve 59, when seated upon the 
valve seat 60. A pair of ears 61 serves to guide the valve 
stem 62, by which the valve may be raised from its seat, 
as shown in Fig. 5. The valve 63, when seated, closes an 
opening 64, leading from the chamber 56 to a passage 65, 
to which is connected the pipe 13, leading to the reser 
voir 6. As illustrated in the drawings, these valves are 
of considerable weight and tend to seat themselves and 
close the openings associated therewith. The normal 
position and condition of this load varying mechanism 
is shown in Fig. 5, the weight of the core 35 being sufi 
cient to raise the valve 59 from its seat, through the 
agency of the lever 66 and the valve stem 62. An ener 
gization of the coils 32 and 327 raises the core 35 within 
the coils, thereby raising the switch arm 36 into contact 
with the brush contact 37, and allowing the valve 59 to 
seat, thus closing the opening from the chamber 56 to the 
atmosphere. It will be seen that pressure within the 
chamber 56 will tend to maintain the valve 59 seated. 
The back pressure from the reservoir 6, through the pipe 
13, tends to maintain the valve 63 upon its seat. A 
sufficient pressure within the chamber 56, however, 
will unseat this valve, thereby affording a connection 
between the pipes II and 13. An energization of the 
coils 33 and 33’ tends to raise the core 67, and while the 
upward force of this attraction is not sufficient to raise 
the valve 63 from its seat, still when the air pressure 
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within the chamber 56 raises the valve, the core moves 
up and through the agency of the rod 68 serves to hold 
the valve in its upward position, thereby allowing a 
free connection between the chamber 56 and the pipe 13. 
As illustrated in the drawing, the spool 707, upon 

which the coils 33 and 337 are wound, consists of a brass 
tube screwed into the wall of the chamber 56. The 
opening 69 in the wall of the chamber is somewhat 
larger than the rod 68, so that an air passage is formed 
around the rod into the spool of the electromagnet. 
The lower end of the brass spool is closed, except for a 
small opening 70, adapted to be closed by the relief 
pin valve 71. The pin valve is provided with an up 
wardly extending valve stem 72, by means of which 
the valve is depressed against the compression of the 
spring 73, when the core 67 is in its lowest position 
shown. An adjustable stop 74 provides a means for 
varying the compression of the spring 73. The core 
67 is made slightly smaller in diameter than the bore 
of the tube 70', whereby air under pressure in the 
chamber 56 may leak through the opening 69, and 
around the sides of the core 67 to the opening 70, and 
with the core in the position shown, and the pin valve 
71 correspondingly depressed, through the opening 75 
into the atmosphere. The studs 76 are provided on 
the lower end of the core 67 to prevent the same com 
ing down and closing the opening 70. When the core 
67 is slightly raised, the spring 73 causes the closure of 
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the opening 70, by means of the relief valve 71, where- through the contact, 177 and the solonoid 10, where 
by the small opening from the chamber 56 to the at 
naosplnere is closed. 
The operation of this embodiment of my invention 

will now become apparent. A reduction in the pres 
sure within the reservoir 6 having caused the operation 
of the controller switch mechanism to close the motor 
circuit, current flows through the coil 25 of the first 
automatic cut-out magnet, whose core is slowly moved 
upward, due to the energization of the solenoid and 
the restraining influence of the oil dash pot, above de 
scribed. Upon the closure of the circuit through the 
switch arm 2S and the contact 29, the coil 30 of the sec 
ond electromagnetic cut-out is energized, and upon the 
operation of its associated switch, the coil 31 of the 
third cut-out is energized. 
sistance 26 are gradually shunted by paths of compara 
tively low l'esistance. The last of the cut-out switches 
being closed, the circuit may be traced through the 
coils 32, 33, 33 and 327 to the motor armature 9. It 
will be seen that the resistance in the motor circuit 
has thus been gradually reduced and the motor been 
brought up to speed without an undue rush of current. 
Immediately upon the energization of the coils 32 

and 327, the core 35 is drawn up, closing circuit between 
the switch arm 36 and the contact 37, thus short cir 
cuiting the resistance 26, and the coils 25, 30 and 3J, 
and the coils 32 and 33, thus leaving the coils 337 and 
32', which are desirably made of very heavy wire, alone 
in the motor circuit. 

It will be remembered, by referring more particu 
larly to Fig. 5, that the upward movement of the core 
35 permits the valve 59 to seat. Since the motor is di 
rectly connected with the compressor S, it will be seen 
that as the motor-compressor comes up to speed the 
discharge pipe II remains open through the chamber 
56 and the opening 58 to the atmosphere. This, of 
course, imposes practically no load upon the colm 
pressor, but after the motor-compressor has been 
brought up to speed, the energization of the coils 32 
and 327 causes the closure of the opening 58, by the 
valve 59, while the energization of the coils 33 and 33/ 
causes the core 67 to rise until the rod 68 strikes the 
lower side of the valve 63. This slight movement of 
the core 67 is sufficient to permit the closure of the re 
lief valve 71, thereby preventing the escape of air from 
the chamber. The pressure in the chamber 56 is in 
creased due to the operation of the compressor, until, 
when it becomes equal to that in the reservoir and the 
pipe 13, the valve 63 is lifted from its seat, whereupon 
the core 67 follows it up, due to the energization of the 
winding 337, and serves to hold the valve 63 in its up 
ward position. The rod 68 prevents the movement up 
and down of the valve 63 with each stroke of the com 
pressor piston, thereby preventing the wear upon the 
valve and the valve seat, which would otherwise ensue. 
Since it requires considerable less attractive effort, 

to merely maintain the cores in their upper positions 
than it does to move them into these positions, I ?inci it 
sufficient to utilize only the coils 32/ and 337 to retain 
the cores in their alternate positions, the coils 32 and 33 
being cut out of circuit upon the closure of the switch 
36. After the compressor has operated a sufficient 
length of time to bring up the pressure in the reservoir 
6 to the maximum limit, the Switch arm 16 closes circuit 

Thus the sections of the re 

upon the core 22 is moved to its alternate position, shown 
in Fig. 5, whereupon the circuit through the notor is 
broken, the compressor then coming to rest. The coils 
32/ and 337 will also be definergized, releasing their 
cores 35 and 67. The core 35, however, cannot drop 
back into its normal position, on account of the air 
pressure within the chamber 56 upon the top of the 
valve 59, this pressure 11aintaining that valve firmly 
upon its seat (30. The core 67 boing free to drop, al 
lows the valve 63 to seat itself, thereby preventing the 
passage of air from the reservoir 6 through the pipe 
13 to the chamber 56. The dropping of this core (37 
also serves to cause the depression of the relief valve 
71, thereby opening the small passage 70 to permit the 
slow escape of air under pressure from the chamber 56 
and the pipe II. The pressure in the chamber 56 thus 
becomes sufficiently reduced to permit the weight of 
the core 35 to raise the valve 59 from its seat, thereby 
opening the chamber 56 to atmospheric pressure. The 
mechanism is thus returned to its normal position, 
whereby the above cycle of operations may be again 
repeated. 

It will thus be seen that I have provided a means 
whereby the starting current of a motor used to run a 
compressor may be controlled independently of the 
load until the motor is brought up to specd, when the 
load upon the motor may be gradually increased util 
the motor-compressor operates on normal full load cur 
rent. I find it advisable to make the chamber 56 and 
the pipe II of considerable capacity, so that the load 
may not be too suddenly thrown upon the compressor. 
By making this chamber of considerable capacity, a 
short interval of time is required to increase the pres 
sure therein from that of the atmosphere to that of the 
reservoir. 

I find that there is particular advantage in providing 
the hollow air-tight spool for the coils 33 and 3:37, for the 
reason that, by this means I may do away with an air 
tight packed joint between the stem (3S and the wall of 
the casing through which it passes. Another feature 
which I find particularly serviceable is the provision 
of the oil chamber 47, which permits me to do away 
with a stuffing gland between the core 27 and the walls 
of the cylinder 48. 
While I have herein shown and described one par 

ticular embodiment of my invention, it will be apparent; 
to those skilled in the art that in any modifications might, 
be made thercin, without departing from the spirit of 
any invention, and I do not, therefore, wish to limit, 
myself to the precise disclosure herein set forth; but 
Having described my invention I claim as new and 

desire to secure by Letters Patent: 
1. In combination, ill ?it lid pump, motor means for in 

termittently driving said pump, a pressure system sulp 
plied by satid lump, a normally open escape valve in the 
discharge pipe from said pum), a second valve Jetween 
slid escape valve and said pressure system, means for 
closing said second valve before the opening of the escape 
valve, means for restricting the supply of energy to said 
motor nucans, means for automatically closing said escape 
valve upon the removal of the restriction in the silly of 
energy to said motor means, and means for maintaining 
the closure of said osca)e valve while said second will ve 
is open, sustailtially as described. 

2. In combination, all fluid pump, motor means fol' in 
termittently driving said pump, a pressure system supplied 
by said punp, a chambe' in the discharge pipe from said 
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pump, a normally open escape valve in said chamber, a 
sccond valve between said chamber and said pressure 
system, means for closing said second valve before the 
opening of said escape valve, means for restricting the 
supply of energy to said motor means, and means for 
closing said escape valve upon the removal of the re 
striction in the supply of energy to said motor means, 
substantially as described. 

3. in combination, a fluid pump, motor means for in 
termittently driving said pump, a pressure system supplied 
by said pump, a chamber in the discharge pipe from said 
pump, a normally open escape valve in said chamber, a 
second waive l:etween said chamber and said pressure 
system. means for closing said second valve before the 
opening of said escape valve, means for restricting the 
supply of energy to said motor means, means for closing 
said escape valve upon the removal of the restriction in 
the stipply of encrgy to said motor means, and means for 
maintaining the closure of said escape valve when said 
second valve is open. sulbstantially as described. 

-i. In coalination, a fluid pump, motor means for in 
termittently driving said pump, a pressure system supplied 
by said pump, a channlper in the discharge pipe from said 
pump, a normally open escape valve in said chamber, a 
second valve l:etween said chamber and said pressure 
system. automatic means for closing the said second 
valve willen the supply of energy to said motor means is 
shut off. means for restricting the supply of energy to 
said motor means at starting, and means for closing said 
escape valve upon the removal of the restriction in the 
supply of energy to said motor means, whereby the load 
tion the put na) is gradually increased, substantially as 
descriled. 

5. In coalination. a fluid pump, motor means for. in 
termittently driving said pump. a pressure system supplied 
ly sail pump, a chanaber in the discharge pipe from said 
pump, a normally open escape valve in said chamber, a 
second valve letween said chamber and said pressure 
system. means for closing said second valve when the 
stily of energy to said motor means is shut off, aeans 
for restricting the supply of energy to said motor means 
at starting, means for automatically closing said escape 
valve upon the removal of the restriction in the supply 
of energy to said motor means, whereby the load upon 
said pump is gradually increased, and a relief valve for 
relieving the pressure in said chamber after the closure 
of said second valve, substantially as described. 

6. In connlination, an air. compressor, motor means for 
intermittently driving said compressor, a pneumatic pres 
sire system supplied by said compressor, a normally open 
escape valve in the discharge pipe from said compressor, 
a second valve in the discharge pipe between said escape 
valve and said pressure system, means for closing said 
second valve when the supply of energy to said motor means 
is shut off, means for restricting the supply of energy to 
said motor means at starting, means for closing said 
escape valve upon the removal of the restriction in the 
sity of energy to said motor means, and means for 
in: intaining the closure of said escape valve while said 
second valve is open substantially as described. 

i. in conlination. an air compressor, motor means for 
intermittently driving said compressof a pneumatic pres 
sure system supplied by said compressor, a normally open 
escape valve in the discharge pipé from said compressor, a 
second valve in the discharge pipe between the said escape 
valve and said pressure system, means for restricting the 
sillyly of (incrgy to said notor means, means for closing 
said escape valve upon the removal of the restriction in the 
supils of energy to said motor means, and means for main 
t; iting th' closure of said escape valve when said second 
villw: is open, substantially as described. 

S. in combination. an air compressor, motor means for 
informittently driving said colmpressor, a pneumatic pres 
satire systein supplied by said compressor, a normally open 
'scape valve in the discharge pipe from said compressor, a 
("lick viv ( in the discharge pipe between said escape 
v:ve anti said pressare system, means for restricting the 
stily of inci'ssy to said notor means, Ineans for closing 
s; it st"; it valve upon the removal of the restriction in 
tle siiply of energy to said motor means, and automatic 
it is or ; it finiting said clheck walve in an open condi 
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tion during the unrestricted supply of energy to said mo 
tor means, substantially as described. 

9. In combination, an air compressor, motor means for 
in termittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, a chamber in the 
discharge pipe from said compressor, a second valve be 
tween said chamber and said pressure system, a normally 
open escape valve in said chamber, means for restricting 
the supply of energy to said motor means, and means for 
automatically closing said escape valve upon the removal 
of the restriction in the supply of energy to said motor 
means, substantially as described. 

10. In combination, an air compressor, motor means for 
intermittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, a chamber in the 
discharge pipe from said compressor, a check valve be 
tween said chamber and said pressure system, a normally 
open escape valve in said chamber, means for restricting 
the supply of energy to said motor means, means for auto 
matically closing said escape valve upon the removal of 
the restriction in the supply of energy to said motor 
means, and means for maintaining said check valve in an 
open condition during the unrestricted supply of energy to 
said motor means, substantially as described. 

li. In combination, an air compressor, motor means for 
intermittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, a chamber in the 
discharge pipes from said compressor, a normally open es 
cape valve in said chamber, a second valve between said 
chamber and said pressure system, means for restricting 
the supply of energy to said motor means, means for auto 
matically closing said second valve when the supply of 
energy to said motor means is shut off, and means for 
automatically closing said escape valve upon the removal 
of the restriction in the supply of energy to said motor 
means, whereby the load upon the said compressor is grad 
ually increased substantially as described. 

12. In combination, an air compressor, motor means for 
intermittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, a chamber in the 
discharge pipe from said compressor, a normally open es 
cape valve in said chamber, a check valve between said 
chamber and said pressure system, means for restricting 
the supply of energy to said motor means, means for auto 
matically closing said check valve when the supply of en 
ergy to said motor means is shut off, means for automat 
ically closing said escape valve upon the removal of the 
restriction in the supply of energy to said motor Imeans, 
whereby the load upon the said compressor is gradually 
increased, and means for maintaining said check valve in 
an open condition during the unrestricted supply of energy 
to said motor means, substantially as described. 

13. In combination, an air compressor, motor means for 
intermittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, a chamber in the 
discharge pipe from said compressor, a normally open es 
cape valve in said chamber, a check valve between said 
chamber and said pressure system, means for restricting 
the supply of energy to said motor means, means for auto 
matically closing said escape valve upon the removal of 
the restriction in the supply of energy to said motor 
means, and a relief valve for relieving the pressure in said 
chamber after the closure of said check valve, substan 
tially as described. 

4. In combination, an air compressor, motor means for 
intermittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, a chamber in the 
discharge pipe from said compressor, a normally open es 
cape valve in said chamber, a check valve between said 
chamber and said pressure system, means for restricting 
the supply of energy to said motor means, means for auto 
matically closing said escape valve upon the removal of 
the restriction in the supply of energy to said motor 
means, a relief valve for relieving the pressure in said 
chamber after the closure of said check valve, and means 
for maintaining said check valve in an open condition dur 
ing the unrestricted supply of energy to said motor means, 
substantially as described. 

15. In combination, an air compressor, an electric motor 
for intermittently driving said compressor, a pneumatic 
pressure system supplied by said compressor, a normally 
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open escape valve in the discharge pipe from said com- termittently driving said pump, a pressure system supplied 
pressor, a check valve in the discharge pipe between said 
escape valve and said pressure system, means for restrict 
ing the supply of current to said motor, electromagnetic 
means for automatically closing said escape valve upon 
the removal of the restriction in the supply of current to 
said motor, and means for maintaining the closure of said 
escape valve when said check valve is open, substantially 
as described. 

16. In combination, an air compressor, an electric motor 
for intermittently driving said compressor, a pneumatic 
pressure system supplied by said compressor, a normally 
open escape valve in the discharge pipe from said com 
pressor, a check valve in the discharge pipe between said 
escape valve and said pressure system, means for restrict 
ing the supply of current to said motor, electromagnetic 
means for automatically closing said escape valve upon 
the removal of the restriction in the supply of current 
to said motor, means for maintaining said check valve in 
an open condition during the unrestricted supply of cur 
rent to said motor, and means for maintaining the closure 
of said escape valve when said check valve is open, sub 
stantially as described. 

7. In combination, an air compressor, an electric motor 
for intermittently driving said air compressor, a pneu 
matic pressure system supplied by said compressor, a 
chamber in the discharge pipe from said compressor, a sec 
ond valve between said chamber and said pressure system, 
a normally open escape valve in said chamber, means fol' 
restricting the supply of current to said motor, and elec 
tromagnetic means for automatically closing said escape 
valve upon the removal of the restriction in the supply of 
energy to said motor, substantially as described. 

1S. In combination, an air compressor, an electric motor 
for intermittently driving said complessor, a pneumatic 
pressure system supplied by said compressor, a cham 
bel in the discharge pipe from said compressor, a nor 
mally open escape valve in said chamber, means for re 
stricting the supply of current to said motor at starting, 
electromagnetic means for automatically closing said es 
cape valve upon the removal of the restriction in the sup 
ply of energy to said motor, a check valve between said 
chamber and said pressure system, and electromagnetic 
means for maintaining said check valve in an open condi 
tion during the unrestricted supply of current to said mo 
tor, said electromagnetic means being adapted to permit 
the closure of said check valve when the supply of current 
to said motor is shut off, substantially as described. 

9. In combination, an air compressor, an electric motor 
for intermittently driving said compressor, a pneumatic 
pressure system supplied by said compressor, a chamber in 
the discharge pipe from said compressor, a normally open 
escape valve in said chamber, means for restricting the 
supply of current to said motor at starting, electromag 
netic means for automatically closing said escape valve 
upon the removal of the restriction in the supply of en 
ergy to said motor, a check valve between said chamber 
and said pressure system, electromagnetic means for main 
taining said check valve in an open condition during the 
unrestricted supply of current to said motor, said electro 
magnetic means being adapted to permit the closure of 
said check valve when the supply of current to said mo 
tor is shut off, and means for maintaining the closure of 
said escape valve when said check valve is open, substan 
tially as described. 

20. In combination, an air compressor, an electric motor 
for intermittently driving said compressor, a pneumatic 
pressure system supplied by said compressor, a chamber in 
the discharge pipe from said compressor, a normally open 
escape valve in said chamber, a second valve between said 
chamber and said pressure system, electromagnetic means 
for automatically closing said second valve when the elec 
tric motor circuit is opened, means for restricting the cur 
rent supplied to said motor at starting, electromagnetic 
means for automatically closing said escape valve upon 
the removal of the restriction in the Supply of energy to 
said motor whereby the load upon the compressor is grad 
ually increased, and a relief valve for relieving. the pres 
sure in said chamber after the closure of said second valve, 
substantially as described. 

21. In combination, a fluid pump, motor means for in 

by said pump, a normally open escape valve in the dis 
charge pipe from said pump, a second waive between said 
escape valve and said pressure system, means for closing 
said second valve before the opening of said escape valve. 
means for restricting the supply of energy to said motor 
means, means for automatically closing said escape valve 
upon the removal of the restriction in the supply of energy 
to said motor means, and automatic means for holding 
said second valve open when said pump is discharging 
into said pressure system, substantially as described. 

22. In combination, a fluid pump, motor means for in 
termittently driving said pump, a pressure system supplied 
by said pump, a normally open escape valve in the dis 
charge pipe from said pump, a check valve between said 
escape valve and said pressure system, means for closing 
said check valve before the opening of said escape valve, 
means for restricting the supply of energy to slid motor 
means at starting, means for automatically closing said 
escape valve upon the removal of the restriction in the 
supply of energy to said moto' means, and automatic 
means for holding said check valve open when said pump 
is discharging into said pressure system, substantially as 
described. 

23. In combination, a fluid pump, motor means for in 
termittently driving said pump, a pressure system supplied 
by said pump, a normally open escape valve in the dis 
charge pipe from said pump, a check valve between said es 
cape valve and said pressure system, means for closing 
said check valve beforts the opening of said escape valve, 
means for restricting the supply of energy to said motor 
means at starting. ...eans for automatically - closing said 
escape valve upon le removal of the restriction in the 
supply of energy to said motor means, automatic means 
for holding said check valve open when said pump is dis 
charging into said pressure system, and means for main 
taining the closure of said escape valve when said check 
valve is open, substantially as described. 

24. In combination, an air compressor, motor means for 
intermittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, a normally open 
escape valve in the discharge pipe from said compressor, a 
check valve in the discharge pipe between said escape 
valve and said pressure system, means for restricting the 
supply of energy to said motor means at starting, means 
for closing said escape valve upon the removal of the re 
striction in the supply of energy to said motor means, and 
means for automatically holding said check valve open 
when said compressor is discharging into said pressure 
system, substantially as described. 

25. In combination, an air compressor, notor means for 
intermittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, a chamber in the 
discharge pipe from said compressor, a second valve be 
tween said chamber and said pressure system, a normally 
open escape valve in said chamber, means for restricting 
the supply of energy to said motor means at starting, 
means for automatically closing said escape valve upon the 
removal of the restriction in the supply of energy to said 
motor means, and means for automatically lolding said 
second valve open when said compressor is discharging 
into said pressure system, substantially as described. 

26. In combination, an air compressor, motor means for 
intermittently driving said compressor, a pneumatic pres 
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sure system supplied by said compressor, a chamber in the 
discharge pipe from said compressor, a normally open es 
cape valve in said chamber, a check valve between said 
chamber and said pressure system, means for automatic 
ally closing said check valve when the supply of energy to 
said motor means is shut off, means for restricting the Sul)- 
ply of energy to said motor means at starting, means for 
automatically closing said escape valve upon the removal 
of the restriction in the supply of energy to said: motor 
means whereby the load upon the compressor is gradually 
increased, and means for automaticially holding said sec:- 
ond valve open when said compressor is discharging into 
said pressure system, substantially as described. 

27. In combination, an air compressor, motor means for 
intermittently driving said compressor, it neu in altic: ) i.es 
sure system supplied by said compressor, a chamber in the 
discharge pipe from said compressor, a normally Opel) es 
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cape valve in said chamber, a check valve between said 
chamber and said pressure system, means for automatic 
ally closing said check valve when the supply of energy to 
Said motor means is sinut off, means for restricting the 
Supply of energy to said motor means at starting, means 
for automatically closing said escape valve upon the re 
moval of the restriction in the supply of energy to said 
motor means whereby the load upon the compressor is 
gradually increased, a relief valve for relieving the pres 
Sulle in said chamber after the closure of said second valve, 
and means for automatically holding said second valve 
Open When the said compressor is discharging into said 
pressure system, substantially as described. 

28. In combination, a fluid pump, a pressure system 
supplied thereby, an electric motor for intermittently driv 
ing said pump, an automatic rheostat for restricting the 
starting current supplied to said motor independent of the 
load on said motol', and automatic means acting inde 
pendently of the pressure in said system to increase the 
load on said motor upon the removal of the restriction in 
the supply of current by said automatic rheostat. 

29. In combination, an air compressor, a pressure sys 
tem supplied thereby, an electric motor for intermittently 
driving said complessor, an automatic rheostat for re 
stricting the starting current supplied to said motor inde 
pendent of the load on said motor, and automatic electro 
magnetic means acting independently of the pressure in 
said system fol' gradually increasing the load on said 
compressor upon the lemoval of the restriction in the cur 
rent supplied to said motor, substantially as described. 

30. In combination, a fluid pump, a pressure system 
supplied thereby, an electric motor for intermittently driv 
ing said pump, an automatic rheostat for restricting the 
starting current supplied to said motol independent of the 
loud on said motor, and automatic electromagnetic means 
acting independently of the pressure in said system and 
adapted to be included in the motor circuit for gradually 
increasing the load on said pump upon the removal of the 
restriction in the supply of current to said motor. 

31. In combination, a pneumatic pump, a pressure' sys 
telm Supplied thereby, an electric moto foll driving said 
pump, means controlled by the pressure in said system to 
intermittently close the motor circuit, an automatic rheo 
stat for lestricting the starting current supplied to said 
motor independently of the load on said motor, and auto 
matic means acting independently of the pressure in said 
system for increasing the load on the pump upon the re 
moval of the restriction in the supply of energy to said 
motor. 

32. In combination, a fluid pump, a pressure system 
supplied thereby, an electric motol' for driving said pump, 
means controlled by the pressure in said system to close 
the motor circuit upon a decrease in the pressure in said 
system to a minimum limit and to open said motor circuit 
upon an increase in said pressure to a maximum limit, an 
automatic rheostat for restricting the starting current 
supplied to said motor independent of the load on said 
motor, and automatic electromagnetic means acting inde 
pendently of the pressure in said system for increasing the 
load on said pump upon the removal of the restriction in 
the supply of energy to said motol. 

33. In combination, an air compressor, a pneumatic 
pressure system supplied thereby, an electric motor for 
driving said air compressor, means controlled by the pres 
sure in said system to intermittently close the motor cir 
cuit, means for restricting the supply of current to said 
motor at starting, a normally open escape valve in the dis 
clharge pipe from said complessol, a check walve in the dis 
charge pipe between said escape valve and said pressure 
system, electromagnetic means for automatically closing 
said escape valve upon the lemoval of the restriction in 
the supply of energy to said motor, and electromagnetic 
means for automatically maintaining said check valve in 
an open contlition while said compressor is discharging 
into said pressure system, substantially as described. 
3. In combination, an ai1 compressor, a pneumatic 

pressure system supplied thereby, an electric motor for 
driving said air compressor, means controlled by the pres 
sure in said system to intermittently close the motor cir 
cuit, means for restricting the supply of current to said 
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motor at starting, a normally open escape valve in the dis 
charge pipe from said compressor, a check valve in the 
discharge pipe between said escape valve and said pressure 
system, electromagnetic means for automatically closing 
said escape valve upon the removal of the restriction in 
the supply of energy to said motor, electomagnetic means 
for automatically maintaining said check valve in an open 
condition while said compressor is discharged into said 
pressure system, and means for maintaining the closure of 
said escape valve when said check valve is open, substan 
tially as described. 

35. In combination, an air compressor, a pneumatic 
pressure system supplied thereby, an electric motor for 
driving said air compressol', means controlled by the ples 
sure in said system to intermittently close the motol' cir 
cuit, means for restricting the supply of current to said 
motor at starting, an escape valve in the dischal'ge pipe 
from said compressor, a check valve in the discharge pipe 
between said pump valve and said pressure system, elec 
tromagnetic means fol' automatically closing said escape 
valve upon the removal of the restriction in the supply 
of energy to said motor, and electromagnetic means for 
automatically maintaining said check valve in an open 
condition while said complessol is discharging into said 
pressure system, substantially as described. 

36. In combination, an air complessor, a pneumatic 
pressure system supplied thereby, an electric motor for 
driving said air compressor, means controlled by the 
pressure in said system to intermittently close the motor 
circuit, means for restricting the supply of current to 
said motol at stating, an escape valve in the discharge 
pipe from said compressor, a check valve in the discharge 
pipe between said escape valve and said pressure System, 
electromagnetic means for automatically closing said 
escape valve upon the removal of the 1'estriction in the 
supply of energy to said motor, electromagnetic means for 
automatically maintaining said check valve in an open 
condition while said compressor is dischal'ging into said 
pressure system, and means for maintaining the closure 
of said escape valve when said check valve is open, sub 
stantially as described. 

37. In combination, an ail compressol, a pneumatic 
pressure system supplied thereby, an electric motor for 
driving said compressor, means controlled by the pressure 
in said system to close the motor circuit upon a decrease 
in the pressure in said system to a minimum limit and 
to open said circuit upon an increase in said presslle to 
a maximum limit, means for restricting the supply of 
current to said motor at starting independent of the load 
on said motor, a chamber in the discharge pipe from 
said compressor', an escape waive in said chamber, a clheck 
valve between said chamber and said pressure system, 
electromagnetic means for automatically preventing said 
check valve from seating when said compressor is dis 
chalging into said pressure system, said means being 
adapted to permit the closure of said check valve when 
the supply of current to said motor is shut off, and 
electromagnetic means for automatically closing said 
escape valve upon the removal of the restriction in the 
supply of current to said motor, whereby the load upon 
the compressor is gradually increased, substantially as 
described. 

3S. In combination, an air compressor, a pneumatic 
pressure system supplied thereby, an electric motor for 
driving said compressor, means controlled by the pressure 
in said system to close the motor circuit upon a decrease 
in the pressure in said system to a minimum limit and to 
open said circuit upon an increase in the pressure to a 
maximum limit, a chamber in the discharge pipe from 
said compressor, a normally open escape valve in said 
chamber, a check valve between said chamber and said 
pressure system, electromagnetic means for automatically 
preventing the seating of said check valve when said 
compressor is discharging into said pressure system, said 
electromagnetic means being adapted to permit the closure 
of said check valve when said motol circuit is open, 
lmeals for restlicting the supply of cul'rent to said motol 
at starting, electromagnetic means for closing said escape 
valve upon the removal of the restriction in the supply 
of current to said motor, whereby the load upon the com 
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pressor is gradually increased, and a relief valve for re 
living the lesslle in said claimler after the closure of 
Silic clock valve, substillntially as described. 

39. In combination, an air compressor, a pneumatic 
p1'essure system supplied thereby, an electric motor for 
driving said compressor, means controlled by the pressure 
ill said system to close the motor circuit upon a decrease 
in the pressure in said sy 
open said circuit upon an increase in the pressure to a 
maximum limit, at chamber in the discharge pipe front 
said compressor, a normally open escape valve in said 
chilllll)(el', a check valve letween suid chamber and said 
pressull'e syst clim, electromagnetic means for automatically 
reventing the seating of said clheck valve willen said 

coln))'essor is discha'ging into said pressure system, said 
eiect l'oinagnetic means being adapted to permit the closure 
of stuid check valve when said motor circuit is open, 
means for restricting the supply of current to said motor 
at starting, electromagnetic means fol' closing said escape 
valve il) on the l'elmo wall of the restriction in the supply 
of Cull'ent to slic motor, whereby the load upon the 
cona) '('ssor is gladluially increased, l'elief valve fol' l'e- 
lieving the pressure in said chamber after the closure 
of said clheck valve, illnd means for maintaining said 
escape valve in a closed condition when said check valve 
is open, substantially as described. 

-(). In connlillation, an air compressor, an ecctl’ic inno 
tor for driving said compressor, a pneumatic pressure sys 
tein supplied the 'clby. In eans controlled by the pressule 
ill said system to close the motor circuit upon a decrease 
in the pressure in tile system to a minimum limit and to 
Open the motol cil'cut it upon an increase in said pressure 
to il maxillt in limit, a resistance in the motor circuit, a 
path of high conductivity including a normally open 
switch connected in shunt of said l'oesistance, electromag 
netic means included in said cil'cuit adapted on enel 
gization to close said switch, a normally open escape valve 
in the disclha 'ge pipe from said compressor, and means 
fol' : ll tollatically (losing said escape valve when said 
resistance has been cut out of circuit, substantially as 
described. 

'll. In combination, an air compressor, an electric motor 
for driving said compressor, a pneumatic pressure system 
supplied loy said complessor, moans controlled by the 
pressure in said system to close the motor circuit upon a 
decease in the pressure in the system to : minimum limit 
und to open the motor circuit upon an increase in said 
'essull'e to a maximum limit, a resistance in the moto' 

circuit, a path of high conductivity including a nolinally 
open switch connected in slaunt of said resistance, slow 
acting electromagnetic mechanism included ill said cir 
cuit, (lated upon energization to close said switch, a 
lol'Imlily open escape valve in the discharge pipe from 
said compressor, and electrom:gnetic means to 1 automatic 
ally closing slid escape willwc Wlen slid resistance lll: 
been shunted, substantially as described. 

42. In combination, an air compressor, an electric motor 
for driving suid ail compressor. pneumatic pressure sys 
telm supplied by said compressor, means controlled by the 
press it l'e in said system to close the motor circuit upon a 
decrease in the pressure in the system to a minimum limit 
and to open the motor circuit upon an increase in said 
ressure to a maximum limit, resistance in the motor cir 

cuit, a path of high conductivity including a normally 
open switcl columected in shunt of said resistance, elec 
to nilgnetic mecl:liaism included in slid circuit adapted 
lion enelgizution to close said switch, a disli pot adapted 
to control and let: I'd the motion of said electl'omagnetic 
lmechanisin, a normally open escipe valve in the dis 
clhill'e pipe from said collaplessor, a second villve in the 
discharge pipe between said escape valve and said pres 
sltle system, ind electronagnetic means fol' Lutomatic 
:lly closing said escape valve when said motor obelates 
it subst:unitially full speed, substantially as described. 

4:3. In combination, an air compressor, an electric motor 
for driving said compressor, a pneumatic pressure s 
tem sillied by said compiressol', means controlled by the 
press l'e in slid system to close the motor cil'c lit upon ill 
(lectres ( in the pressure in the system to ; minimum limit 
and to open the motor circuit upon an increase in said 
pressure to a maximum limit, a resistance in the motor 
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elm to a minimum limit and to 
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circuit, paths of high conductivity, each including a 
normally open switch connected in shunt of sections of 
s: it resistinct, electron:gnetic inelins include in Sid 
circuit adapted upon energization to close the switcl in 
one of slid paths, il clumber ill the discl: 'ge pipe l'Oll 
said comicssol', a second valve letween slid challi (1 :lil (l 
said pressure system, a normally open escape valve in Slid 
channel', and electromagnetic me:ns for lit. Onliltically 
closing slid escue valve when silic in () to opertos it still 
stantially full sced, substantially ils (lescriled. 

44. In combination, an ilir compressor, ill electric lilotol' 
for driving said compressor, a pneumatic pressure sys 
tem supplied by said compressor, means controlled by the 
pressli'e in said system to close the Inlo to 1 cil'C lit ll) Oil :l 
decrease in the pressulo in said system to a milm in 11 m limit 
and to open the motor circuit upon an illcresce in silic 
pressure to a maximum limit, a resistance in the motor 
circuit, paths of high conductivity, each including a nor 
mally open switch connected in shunt of sections of said 
resistance, electrom:gnetic melns included in Slic circlit 
adapted upon energization to close the switch ill one of 
said paths, electromagnetic means included ill circuit ill 
each of slid patlas of high conductivity and il (lili)tel lipo Il 
energization to close the switcl in another of silid liths, 
a champel in the discharge pipe l'om said coin)"essor, it 
normally open escape waive in said chamber, a $(::) nd 
ave between silid chamber and silid press till'C systell, 

electromagnetic means for automatically closing said sec 
ond valve when said combi'ssol' comes to rest. and el CC 
tromagnetic means for automatically closing said escape 
valve when said motor operates it substantially full sipeed, 
substantially ils desclied. 

45. In combin:lition, an ilir complc'ssol', illn (electric motor 
for driving said compressor, a pneumatic system supplied 
by said compressor, means controlled by the pressure in 
said system to close the motor circuit upon a decrease in 
lessle in sit id system to it mininnulm limit ill (l to O)( in 

the no to circuit lot in it ('1'(se it silict less l'C l() {l 
maximum limit, a resistance included in the notor cir 
cuit, ... paths of high conductivity, each illcluding ; L to 1'- 
mally open switch connected in slunt of sections of said 
resist:nce, slow - ilcting electromagnetic mechanism in 
cluded in circuit in each of silid paths of high conduc 
tivity adapted upon energization to close the switch in 
the next succeeding path, electromagnetic meals serially 
included in circuit with said resistance adapted lipoll 
energiztution to close the first of slid switches, Willeley 
the electrongnetic mechanism may serve to it altolililtic 
ally cut out the suicci (eding sections of said l'esistinct. 
a chamber in the dischill'ge pipe l'on) said Colll) lessor, all 
normally open escape valve in said chamber, a second 
rave lotwoor said chilmler and said pressuli'e syst (ill, 
means for automatically closilag said second villve Whe 1 
said composs o' comes to rest, means for all tomatically 
closing slid escape will wo when slid l'esistance hills been 
cut out of cil'cuit, whereby the load lipoll ille Conni) l'essor 
is gradually increased, a relief valve for reiieving the 
pressure in said chamber after the closure of said seconii 
valve, ind means fol' automatically holding said second 
valve open when the complessor is discharging into said 
pressure system, substantially as described. 

46. In comination, ill fluid pump, motol melins for ill 
telmittently driving said pum), a pressure systen) Sltiplied 
by said pump, a chamber in the discharge pipe from said 
pump, a check valve between said chamber and said 
pressure system, an escape valve in said chambe', and all 
tomatic electromagnetic melns for closing silic escape 
valve a sluort period after the allicilition of enei's y to 
said diving means, the intervening length of time leing 
adapted to permits:lid motor means to lttain substill till ly 
its full speed, subst:ntially as clescribed. 

47. In combination, a fluid pum), means for it termit 
tently diving said burn), a pressure system supplied by 
said pulm), a chamber in the discharge pipe froln said 
pum), a normally open escape valve in said chambe', a 
check will we letween said chimlje undl said pressure sy 
ten, means or preventing id check will wo: f'(a) senting 
willen sid pun) is discharging in to said pessure systein, 
said means being tdated to pellnit the closure of slid 
clheck valve when said plinn) comes to rest, means for all 
tolmaticully closing slid escape valve a slot period after 
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the application of energy to said driving means, the inter 
vening length of time being adapted to permit said driving 
means to attain substantially its full speed, means fol' 
maintaining said escape valve in a closed condition when 
said check valve is open, and a relief valve for relieving 
the pressure in said chamber after the closure of said 
check valve, thereby permitting said escape valve to open, 
substantially as described. 

4S. In combination, a fluid pump, means for intermit 
tently driving said pump, a pressure system supplied by 
said pump, a chamber in the discharge pipe from said 
pump, a normally open escape valve in said chamber, a 
check valve between said chamber and said pressure Sys 
tem, means for preventing said check valve from seating 
when said pump is discharging into said pressure system, 
said means being adapted to permit the closure of said 
check valve when said pump comes to rest, means for au 
tomatically closing said escape valve a short period after 
the application of energy to said driving means, the inter 
vening length of time being adapted to permit said driving 
means to attain substantially its full speed and a relief 
valve for relieving the pressure in said chamber after the 
closure of said check valve, thereby permitting said escape 
valve to open, substantially as described. 

49. In combination, an ail compressor, motor means fol' 
intermittently driving said compressor, a pneumatic pres 
sure system supplied by said compressor, means controlled 
by the pressure in said system for intermittently supplying 
energy to said motor means, a chamber in the dischal'ge 
pipe from said compressor, a check valve between said 
chamber and said pressure system, an escape valve in said 
chamber, and means independent of the speed of the motor 
means for automatically closing said escape valve a short 
period after the application of energy to said, driving 
means, the intervening length of time being adapted nor 
mally to permit said driving means to attain substantially 
its full speed. 

50. Il combination, a fiulid pump, motor means for inter 
mittently driving said pump, a pressure system supplied 
by said pump, means controlled by the pressure in Said 
system for controlling the supply of energy to said notor 
means, a normally open escape valve in the discharge pipe 
from said pump, a check valve between said escape valve 
and said pressure system, automatic means independent 
of the flow of fluid for preventing the closure of said 
check valve when said pump is discharging into / said 
pressure system, said means being adapted to permit the 
closure of said check valve when said compressor comes 
to rest, and means for automatically closing said escape 
valve a short period after the application of energy to 
said motor means, the intervening length of time being 
adapted to permit the said motor means to attain sub 
stantially its full speed. 

51. In combination, a fluid pump, motor means for inter 
mittently driving said pump, a pressure system supplied 
by said pump, means controlled by the pressure in said 
system for controlling the supply of energy to said motor 
means, a normally open escape valve in the discharge pipe 
from said pump, a check wave between said escape valve 
and said pressule system, automatic means for holding 
said check valve open when said pump is discharging into 
said pressure system, said means being adapted to permit 
the closure of said check valve when said compressor 
comes to rest, means for automatically closing said escape 
valve a short period after the application of energy to 
said motor means, the intervening length of time being 
adapted to permit the said motor means to attain sub 
stantially its full speed, and means for preventing the 
opening of said escape valve when said check valve is open, 
substantially as described. 

52. In combination, a fluid pump, motor means for inter 
mittently driving said pump, a pressure system supplied 
by said pump, means controlled by the pressure in said 
system for controlling the supply of energy to said motor 
means, a normally open escape valve in the discharge 
pipe from said pump, a check valve between said escape 
valve and said pressure system, automatic means for 
holding said clheck valve open when said pump is dis 
charging into said pressure system, said means being 
adapted to permit the closure of said check valve when 
said compressor comes to l'est, means for automatically 
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closing said escape valve a short period after the appli 
cation of energy to said motor means, the intervening 
length of time being adapted to permit the said motor 
means to attain substantially its full speed, means fol: 
preventing the opening of said escape valve when said 
check valve is open, and a relief valve in said chamber, 
substantially as described. 

53. In combination, an air compressor, an electric mo 
tor for intermittently driving said compressor, a pressure 
system supplied by said compressor, an escape valve in the 
discharge pipe from said compressor, a second valve in 
the discharge pipe between said escape valve and said 
pressure system, and electromagnetic means for auto 
Imatically closing said escape valve a short period afte" 
the closure of the motor circuit, substantially as described. 

54. In combination, an air compressor, an electric mo 
to for intermittently driving said complessor, a pressure 
System supplied by said complessor, a chamber in the dis 
charge pipe from said compressor, a normally open escape 
valve in said chamber, a check valve between said cham 
ber and said pressure System, electromagnetic means fol' 
maintaining said check valve in an open condition when 
said complessor is discha'ging into said pressure system, 
and for permitting the closure of said check valve when 
said compressor comes to rest, and electromagnetic means 
for automatically closing said escape valve a short period 
after the closure of the motor circuit, whereby the load 
upon the compressor is gradually increased, substantially 
as described. 

55. In combination, an air complessor, an electl’ic mo 
tor for intermittently driving said compressor, an auto 
matic rheostat for restricting the starting current sup 
plied to said moto, independent of the load on said no 
tor, and automatic electromagnetic means for gradually 
inci'easing the load on said compressor, said means being 
adapted to remain inoperative during the initial supply 
of current to said Laotor, substantially as described. 

56. In combination, an air compressor, an electric mo 
tol fol’ driving said compressor, a pneumatic pressure sys 
tem. Supplied by said compressor, means controlled by the 
pressure ill said system to close the motor circuit upon a 
decrease in the pressure in said system to a minimum 
limit, and to open the motor circuit upon an increase in 
said pressure to a maximum limit, a resistance in the 
motor circuit, paths of high conductivity, each including 
a normally open SWitch connected in shunt of sections of 
said resistance, electromagnetic means included in said 
circuit adapted upon energization to close the switch in 
one of said paths, electromagnetic means included in cir. 
cuit in each of said paths of high conductivity and adapted 
upon energization to close the switch in another of said 
paths, a chamber in the discharge pipe from said com 
pressor, a normally open escape valve in said chamber, a 
check valve between said chamber and said pressure sys 
tem, electromagnetic means adapted to maintain said 
check Valve in an open condition when said compressor is 
discharging into said pl’essure system, and to permit the 
closure of said check valve when said compressor comes to 
rest, and electromagnetic means for automatically clos 
ing said escape valve a short period after the closule of 
the motol circuit, substantially as described. 

57. In combination, a fluid pump, a pressure system sup 
plied thereby, motor means for intermittently driving said 
pump, a check valve in the discharge pipe from said pump, 

through said check Valve for maintaining said valve in an 
open condition when said pump is disclharging into said 
pressure system. 

58. In combination, an air compressor, a pressure sys 
ten supplied thereby, an electric motor for intermittently 
driving said compressor, a check valve in the discharge 
pipe from said compressor, and automatic electromagnetic 
means for preventing said check valve from seating when 
said compressor is discharging into said pressure system, 
substantially as described. 

59. In combination, a fluid pump, a pressure system sup 
plied thereby, motor means for intermittently driving said 
pump, a check valve in the discharge pipe from said pump, 
automatic means independent of the flow of fluid through 
said check valve for maintaining said valve in an open 
condition. When said plmp is discharging into said pressure 

and automatic meals independent of the flow of fluid 
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system, and means adapted to permit the closure of said 
valve when said compiressor comes to rest. 

(50. In combination, all fluid plina), a presslle system Sup 
plied thereby, unotol means for intermittently driving saic 
pump, all escape valve in the discharge pipe from said 
pump, a check valve in the discharge pipe between said es 
cape will we ald said pressure system, automatic means 
independent of the flow of fluid througll said check valve 
for preventing the closure of said check valve when said 
l}llinn) is (lischarging into said plessure system and for per 
innitting the closure of said check valve when said coln 
lessol comes to rest, and means for causing the closure 

of said escape valve if tel' the lapse of a slot interwal 
after the initial novellnent of said compressol in stilting. 

G1. In combination, a fluid punlp and pressure systelli 
supplied thereby, motor means for intermittently driving 
said pump, the control of said motor means being effected 
by the pressure in said system, a chamber in the discharge 
)ii) e l’oth) said out Inn), a normally open escape valve in 
said clhamber, a clheck valve between said chamler and 
sitid pl"essure syste)n, electromagnetic means for allowing 
the closure of said escape valve after the initial movement 
of said plin) in starting, and automatic means for pre 
verting the closure of said check valve when said pulm) 
is dischal'ging into silid pl’essure system. 

(52. In colnbination, a fluid pump, a pressure system 
supplied thereby, moto' means for intermittently driving 
siid pump, the control of said motor means being effected 
by the pressure in slid system, a chamber in the discharge 
pipe froll said blimp, a normally open escape valve in 
said chain) el', a cliccly valve between said chamber and 
said pressure system, electromagnetic means for allowing 
the closure of said escape valve after the initial movement 
of said punlp in starting, and electromagnetic means for 
l)'eventing the closull'e of said clheck walve when saic 
illn is discharging into said pressure system and for 
)el'Innitting the closure of said check valve when said 
pump Colmes to rest. 
63. In combination, a chamber for fluid under pressure, 

a weighted check valve controlling an opening in said 
chamber and opened by an excess of pressure in said 
challalbei', an electromagnet, an almature for said electro 
magnet contained in said chamber, and means whereby 
the energization of said electromagnet causes an actual 
tion of said al'mature to prevent the closure of said check 
valve. 

64. In combination, a chamber for fluid under pressure, 
a check valve in a wall of said chamber, said check valve 
permitting the escape of fluid from said clhamber when 
tlne excess of the pressure has reached a predetermined 
maximum limit, an electromagnet, an armature for said 
clectromagnet contained in said clhamber, a source of elec 
tl'ic current, an electric cil'cuit connecting said source of 
current and said electromagnet, and means whereby the 
energizition of said electromagnet causes an actuation of 
said armature to prevent the closure of said check valve. 

65. In combination, a chamber for flulid undel' )1ressure, 
two valves for said chamber, the first valve being nor 
mally closed and the second valve being normally held 
opell, and electromagnetic mechanism associated with 
each valve, energization of the respective electromagnetic 
Imechanisians causing said first valve to be opened and said 
second walwe to be allowed to close. 

66. In combination, a chamber for fluid under pressure, 
a check valve in a wall of said chanabel, said clueck valve 
being arranged to pelimit the flow of fluid from said cham 
ber but to prevent the flow of fluid into said clhamber, an 
electrongnet, almature mechanism for said electromag 
net contained in said chamber, a normally open relief 
valve opening into said clhambel', a second electromagnet, 
armature mechanism for said second electromagnet, and 
means whereby the energization of said electromagnets 
:auses actuation of said al'mature mechanisms to prevent 
the closure of said check valve itnd to permit the closure 
of said relief walve. 

67. In combination, a chamber having an aperture 
therein, a weighted check valve in said aperture opening 
away from said channel', an electromagnet, amatule 
mechanism associated With said electromagnet, a relief 
valve in said chamber, a second electromagnet, armature 
mechanism for Said Second electromagnet, means whereby 
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the energization of said electromagnets causes actuation of 
said a mature mechanisms to respectively ) levent, tilt 
closure of said check wall we and to el'unit tle clos' of 
said relief valve, and lineals whereby the de-elei'izatic li 
of said second electromagnet causes an ilctuation of its 
arm:lture mechanism to open said relief will ve. 

G.S. in connlination, a channel lawing lil ill) ( 'til 1'(' 
therein, an electromagnetically controlled check V:live ill 
said aperture, a relief valve associated with silil (ill: lllll) el', 
detent means for normally preventing closure of silict i'te 
lief valve, means wliereby an energization of the clectro 
antagnet associated with said check Valve to l'events till C 
closure thereof, and additional elect1'on lagnetic: means for 
actuating said detent means to allow closule of Said re 
lief valve. 

(39. In combination, a chamber fol' fluid lindel' pressl'. 
two valves for said chambel, electromagnets associatel 
with said valves, armature mechanism for calci (lectl()- 
magnet, one of the airiniture mechanisms being n() 'ill:lly 
mechanically alranged to allow closull'e of the first will VC, 
the Uther armature lanechanisin being normally it l'i'alled 
to prevent closure of the second valve, and llleans upon 
energization of said electromaglets fol' callsills actililtior) 
of said almature mechanisms to respectively ) levelt (il ()- 
sule of the first valve and to allow closure of the s(coil (t 
Walve. 

70. In combination, a chamber, an electrollaglletically 
controlled check waive tending to permit the flow of Illi ic 
from said chamber but to prevent the flow of fluid ill () 
said chamber, a source of electric current, all elect 1'ic (ir 
cuit connecting said source of current witl the electro 
magnet associated with said check valve, and Iucans 
whereby the energization of said electromagnet serves to 
naintain said clheck valve in an open condition, the (ICC 
tical constants of said soul'ce of cul!' 'ent, cil'C lit illi (t 
electromagnct being so adjusted tillt tile 01'lll:ll einel'gi 
zation of said electromagnet is insuflicient to cause slid 
check valve to open when subjected to less pressure fron) 
within said chambel' than from without. 

1. In combination, a clhamber fol' fluid uncle' l'ess ille, 
an electromagnetically controlled check valve tending to 
permit the ?low of fluid from said chamber but to prevent 
the flow of fluid into said chamber, a normally open l'elief 
valve in said chamber, means whereby the energization of 
the electromagnet associated with slid clheck valve tentis 
to open the check wave, and altoniutic Ilhcalls for at the 
same time allowing closure of said l'elief valve. 

72. In combination, a chambel for fluid under pressli ire, 
two valves for said chamber, clectromagnetic mecinal list 
associated with each valve, denergizition of respective 
electromagnetic mechanism allowing the first of said 
valves to close und preventing the second of said valves 
from closing, and means upon energization of said electro 
magnetic mechanism for causing opening of slid first 
valve, and closing of said second valve. 

73. In combination, a challlllel, un electronaglletic llly 
controlled check valve tending to permit the flow of filliol 
from said chamber but to prevent the flow of fluid into 
said chamber, a source of electric current, an electric cit 
cuit connecting said source of cul'1'ent with the electro 
magnet associated with slid check valve, means will Creby 
the energization of said electromagnet l'events said check 
valve from selting, the electrical constants of said source 
of current, circuit and electromagnet being so adjusted 
that the normal energization of said electrolmagnet is ill 
sui ?licient to open said check valve when subjected to less 
pressure from within said clarine' thill from Witholit, a 
normally open relief valve in said chamber, and clectro 
magnetic means adapted upon energization to allow open 
ing of said relief valve. 

74. In combination, a chambel for fluid under pressure, 
a check valve tending to pel'Inuit tille flow of fluid from said 
clhamber out to prevent the flow of fluid into said clais 
bel, an electoragnet, al'mature mechanism for silic elec 
tromagnet located in said chamber, a soulce of electuric 
current, an electric cil'cuit connecting said source of cul 
lent with said electromagnet, 1means will eleby the ener'gi 
zation of said electromagnet causes at actuation of said 
almature mechanisln to pl"event the closure of said checl: 
valve, the electrical constants of said source of current, 
circuit and electromagnet being So adjusted that the nor 
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mal energization of said electromagnet is insufficient to 
cause said check valve to open when subjected to less 
ressure fl'oum within said clan be than from Without, a 

relief valve in said chamber, a second electromagnet, and 
mechanism associated with said second electromagnet and 
said relief valve, said mechanism upon dietenergization of 
said second electromagnet preventing the closure of said 
relief valve and upon energization of said second electro 
inhagnet allowing closure of said relief waive. 

3. In combination, a fluid pressure system, a fluid 
pump for supplying fluid under pressure to said system, 
a clhamber interposed in the connection between said 
pump and said system, a normally closed check valve for 
checking the flow of fluid from said system, an electro 
laagnet, and armature mechanism for said electromagnet 
normally disconnected from said valve and located in said 
chamber, said armature mechanism serving to engage said 
valve to revent the closure thereof upon the energization 
of said electronagnet. 

6. In combination, a fluid pressure systein, a fluid 
pump for supplying fluid under pressure to said system, 
a normally closed check valve interposed between said 
pump and said system, an electromagnet, armature mech 
anism for said electromagnet normally disconnected from 
said valve and subjected at all points to the pressure of 
tline disclharge from said pump, and means whereby the 
energization of said electromagnet causes engagement of 
said air mature mechanism with said valve. to prevent the 
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closure thereof. 
7. I1) 

pump for supplying fluid under pressure to said system, 
a check valve interposed between said pump and said sys 
tenn, an electromagnet, armature mechanism associated 
with said electronaagnet and subjected at all points to the 
pressure of the discharge from said pump, a relief valve 
between said pump and said check valve, a second electro 
magnet, armature mechanism for said second electromag 
net normally mechanically associated with said relief 
valve to prevent closure thereof, means whereby the en 
ergization of said first electromagnet causes an actuation 
of its armature mechanism to prevent the closure of said 
check valve, means whereby the energization of the sec 
ond electromagnet causes actuation of its armature méch 
an isnu to permit the closure of said relief valve. 

7S. In combination, a fluid pressure system, a fluid 
pump for supplying fluid under pressure to such system, 
a chamber interposed in the connection between said pump 

combination, a fluid pressure system, a fluid 
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and said system, a check valve arranged to check the . 
flow of fluid from said system into said chamber, an elec 
tromagnet, armature mechanism located in said chamber, 
means whereby the energization of said electromagnet 
causes an actuation of said almature mechanism to pre 
went the seating of said check valve, a relief valve asso 
ciated with said chamber, a second electromagnet, arma 
ture mechanism for said second electromagnet, means 
whereby the energization of said second electromagnet 
causes actuation of its almature nechanism to allow 
closure of said relief valve, and means whereby upon re 
duction of pressure in said chamber the de-energization of 
said electronagnet causes the opening of said relief valve 
by said armature mechanism. 

79. In combination, an air compressor, a pneumatic 
pressure system supplied thereby, an electric Linotor for 
driving said air compressor, means controlled by the pres 
sure in said system to intermittently close the motor cir 
cuit, means for restricting the supply of current to said 
motor at starting, a normally open escape valve in the 
discharge pipe from said compressor, a check valve in the 
discharge pipe between said escape valve and said pres 
sure system, and electromagnetic means for automatically 
closing said escape valve upon the removal of the restric 
tion in the supply of energy to said motor. 

80. In combination, a fluid pump, an electric motor for 
intermittently driving said pump, a pressure system sup 
plied by said pump, a chamber in the discharge pipe from 
said pump, a normally open escape valve in said chamber, 
a second valve between said chamber and said pressure 
system, electromagnetic means for automatically main 
taining said second valve in open condition when said 
compressor is discharging into said pressure system, and 
for permitting the closure of said second valve when said 
pump comes to rest, electromagnetic means for auto. 
matically closing said escape valve after the lapse of a 
suitable interwal after the closure of the motor circuit 
whereby the load upon the pump is gradually increased, 
and a relief valve for relieving the pressure in said cham 
ber after the closure of said second valve. 

In witness whereof, I have hereunto subscribed my 
name this 6th day of December A. D., 1902. 

WALTER JOSEP RICHAROS. 

Witnesses: 
EMMA DRAEGER, 
THEO. MUELLER. 
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