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UNITED STATES

Re. 16,041

PATENT OFFICE.

BURTON S. AIKMAN, OF WHITEFISH ﬁAY, WISCONSIN, ASSIGNOR TO NATIONAL
BRAKE & ELECTRIC COMPANY, OF MILWAUKEE, WISCONSIN, A CORPORATION OF

WISCONSIN.

'CONTROL SYSTEM FOR COMPRESSORS - AND‘ THE LIKE.

Original No. 1,400,133, dated December 13, 1921, Sez_‘iai No. 169,997, filed May 21, 1917.- Applicatio
: o reissue. filed December. 10, 1923. Serial No. €79,810.

T'o all whom it may concern: ‘ :
‘Be it known that I, Burton S, ATKMAN,
a citizen of the United States, residing at

the village of Whitefish Bay, in the county

of Milwaukee and State of Wisconsin, have

invented a certain new and useful Improve-

ment in Control Systems for Compressors
and the like, of which the following is a
full, clear, concise, and exact description,
reference beihg had to the ’accompa%ying
drawings, forming ‘a part:of this specifica-
tion. S '

My invention relates to a system of ‘con-’

-~ trol for air compressors and the like.

15

20
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Due to the simplicity, safety and adapta-
bility of compressed air it has.come into
very general use, It is particularly desir-
able for operating-.certain types of inter-
mittently active apparatus which of neces-
sity must be isolated and subject to infre-
quent attention or inspection.

Railway switching and interlocking plants,

pumping -plants and the like are instances’

_of such 1nstallations. ‘ :
.The reliability of compressed air as an

operating medium recommends it for some

- types of installation. To keep the over-all

30

40

reliability of the plant at a maximum it is
- necessary to safe-guard the compréssor and
particularly the electric motor and other
electrical equipment. It is better to prevent
the motor and compressor from being start-
ed than to allow the same to start and to
be damaged. The plant can be operated for
a time on the air in the main reservoir even
at reduced pressure while attention.is given
to the motor and the condition or obstruc-
-tion removed. _ '

My invention aims primarily to provide a
starting and control system for motor driven
compressors which. controls automatic stop-
ping and starting of the motor and loading
and unloading of the compressor and which
is particularly characterized by provision
for safe-guarding the electrical apparatus
‘as well as the compressor itself against dam-
age.

_There are two pieces of electrical appa-

. ratus which are to be protected, namely the

" motor and .thé' starting resistance. :Auto-

matic electrical protection ‘of: these . pietes-
would .entail-expensive -apparafis too com-
plicated and delicate for the attendants to.
operate or.understand and which would not
give as'great a degree of protection as the
device of my invention. - IR
* In carrying out the aboveT employ & main’
switch for: connecting the motor primary
¢ircuit to the power main; with a suitable
starting resistance in cir¢uit either in the
primary or- secondary of the motor. ‘This

main switch is governed by an operating - -
element which holds the switch closed for a ~ ~
predetermined time to start the motor. If

some condition exists which would prevent’
the motor from starting and picking up’
speed such for instance as an open phase on
a_polyphase circuit, excessive mechanical
friction, improper voltage or frequency, ex-
cessive load; open secondary, or any of the
things which might occur, and the motor

does not come up to. speed in a predeter-
mined time.the main switch automatically:
opens. This is necessary because the start-’
75
operation and if it is left in’ the circuit too

ing resistance is not designed for continuous

long it will be overheated and damaged.

I provide a cut-out switch for the-start-.

ing resistance and an operating element for
the switch which depends upon the motor

coming up to speed. For this purpose I,
employ a hydraulic system having a gradu-.
ated orifice governing the escape of the lig-
uid from the system at a predetermined rate '
85

and a pump operated in unison with the mo-
tor shaft for pumping liquid into the sys-

‘tem in accordance with the speed of the mo--

tor. If the motor speeds up properly and

exceeds a certain critical speed préssure ac-
‘90
Operation of the*

cumulates in the hydraulic system and oper-
ates the cut-out switch.
cut-out switch locks the main switch in
closed position. Further accumulation of
pressure by the motor coming up to full

speed operates a pressure controlled element

that loads the eompressor.
This hydraulic system becomes the con-

trolling .means for the motor and the com-

n for

: 70
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2 '
pressor and continued operation of the mo-
tor and compressor depends upon mainte-
nance of pressure in said system. _

When the desired air pressure has been
created in the main reservoir a suitable air
governor causes the hydraulic system to be

- opened so that pressure escapes.. This at

10

15

20

" more flexible and reliable than a system of.

25

once causes unloading of the compressor,
opening of the starting cut-out switch and
opening of the main switch in turn.
Upon lowering of the air pressurs in the
main reservoir the governor operates to ini-

tiate another starting and loading of the-
compressor for replenishing the air supply

as above outlined.

Suitable apparatus may
opening the hydraulic system
currence of any electrical or mec

be émployed for
u}[‘)on the oc-
anical con-

ditions that may be dangerous or undesir- .

able. o
This provides a control system which is

fuses overload switch or the like, although
my invention may be applied in conjunction
with them. The device is a self contained
plant complete in itself and not requiring a

- switch-board to be set up and connected u

30

40

as would be necessary for mounting electri-
cally controlled safety devices. - :

) .In developing the main idea above out-
lined I have found it necessary to produce a

number of improvements in various parts of
an automatic pumping plant or system and
hence my invention has other more specific
objects. : - - .
~As an example of such further object it is
the aim of my invention to put the pump
and the starter system under the control
of the lubricating system. A further aim

of the invention is to provide improved:

means for controlling the system for cooling
the compressor. Another aim is the pro-

vision of an improved blow-out for the main

_switch. A further aim is the provision of

45
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over-load control means for the system.
Numerous aims and objects will be apparent
from the following specification. .

In the accompanying drawings which

form a part of the present specification I

have illustrated one embodiment in which
my invention may appear.

Figure 1 is a side elevation of a coru-
pressor and the operating and control mech-
anism' therefor;. :

Fig. 2 is a rear end elevation of the same;

Fig. 3 is a bottom plan view of the switch

board showing the main switch starting re--

sistance switch and starting resistances;
Figs. 4, 5, 6, and 7 abe parts of a compre-
hensive diagram showing diagrammatically
the connection and operative relation of the
various parts. (Figs. 4, 5 and 6 are to be
laid beside each other from left to right and
Fiﬁ; 7 is to be laid below Fig. 4) .

ig. 4 shows in elevation the main switch

‘occur or if low

.- 16,041

‘and the starting resistance switch with the

elements for operating the same; ~*

Fig. 5 shows the pressure governor, the

cooling water control and the suction valve

control; S ‘
Fig. 6 shows the operating element for

disabling the suction valve; ’

Fig. 7 shows the pump and connections in
the motor base; oy o

Fig. 8 is a view similar to Fig. 5, showing
the governor in running position; -

_Fig. 9 is a section of the valve unloading
cylinder when the same is in the starting
position; 4 , -

Fig. 10 is a view of the same in running
position; - :

" Fig. 11 is a right
section of the main switch; :

Fig. 12 is a left side elevation partly in
section of the starting resistance switch;

side elevation partly in

-70

75

Fig. 13 is a rear elevation of the switch-

board showing the motor starting resist-

ances and the connections; :
Fig. 14 is a diagram of the electric circuit
employing an overload protective device for
unloading the compressor when the- load
upon the motor is excessive; and .
Fig. 15 is a diagram of the circuit connec-
tions without said ‘protective device. -

Fig. 16 is a diagram of a modified form of

pressure controlling means; and -

Fig. 17 is a-plan view of the governor em-
ployed in the modification. o

In carrying out my invention I have made
use of the following general instrumen-
talities. ' . . -

I employ a pressure controlled governor
subject to the air pressure for initiating the
necessary starting and stopping actions for
cutting in and out the action of the driving
motor and for initiating the steps of load-
ing and unloading the compressor.

I employ a hydraulic pressure system for
operating a switch which brings the moter

. up to speed, for loading the compressor and

for controlling the flow of cooling water io
the compressor jacket. This hydraulic sys-
tem employs the oil used for lubrication as
an operating medium, thus further safe-
guarding the mechanism. o

I provide further an overload electrical
relay govetning the hydraulic system. Thus
I provide a system in which loading of the

100

105

110

compressor will not occur if any disarrange--

ment of the electrical mechanism of the com-
pressor or-of the lubricating system should

line or overload on thé motor should occur.

The compressor 1 and motor 2 are mountel
upon a common base 3. This base provides
a pedestal 4 for the motor 2. The motor has
a driving shaft 5 bearing a pinion 6 meshing
with the gear 7 which gear is mounted on the
end of the crank shaft 8 of the compressor.
The base 3 supports a housing or crank cas-

120

voltage or frequency on the -

125
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ing 9 for inclosing the crank shaft and the -

- gears and this housing is made tight to pro-
vide a suitable bath of oil for lubricating the
5 ings, the pistons and cylinders and other
bearings. Each side of the crank casing/1s
accessible through the removable plates 10
and 11 and a removable plate 12 at the front
" or controller end permits access to-the oil
10 pump of the hydraulic system later to be
described. C : .
The motor 2 is_of the wound rotor type.
The primary leads 13 pass from the motor
through a suitable conduit which enters the
156 base 3 at the rear as is shown at 15 and
~ emerges from the front of the base as shown
‘at 16 where the leads are connected to the
necessary feed wires through the main cir-
cuit controlling switch 17.  The secondary
20 leads 18 which connect with the rotor pass in
througli a suitable conduit entering ‘the rear
of the base at 20 and emerging from the
front of the base at 21 from whence these
leads emerge and are connected to the start-
25 ing resistances 22, 23 and 24 which are
.mounted upon the back of the switch board
95. This switch board is mounted upon the
“compressor base 9 at the front of the same
in a vertical position. A suitable short cir-
a0 cuiting switch 26 for short-circuiting the
secondary resistances. is mounted upon the
" front of the switch-board 25 close to the
main circuit controlling switch 17.
Eagch compressor cylinder is provided with

" 85 one -or more suction valves 27 that are nor-

mally held closed by means of springs 28
except when they are open during the suc-
tion stroke. The spring 28 engages the up-

per end of the stem 29 and tends to hold the

~40 valve 27 against its seat. Above the stem 29
" and preferably axially in line with the same

is provided a thrust rod or unloading rod 30

for each valve. The rod 30 passes through

_ a bushing 31 which is mounted in the upper

45 part of the hollow cylinder head 32 and is
normally held in raised position by means of

the spring 33 while the compressor is in the
operating condition. A shaft 34 is pivoted
slightly above the compressor cylinder and

50 upon this shaft are clamped operating arms
35 bearing adjustable spring plungers 36 in

a casing 37 at the outer end of the same for
holding the suction valve 27 open for unload-
ing the compressor. Kach of the operating

" 55 arms 35 by means of its yielding spring
plunger 36 is able to unload the cooperating
“yalve at the time that that valve is drawn
down by the suction stroke of the corre-

sponding pisten. This is fully described n-
60 the co-pending application of W. L. Rich-.

_ards, Serial Number 804,958, now Patent
Number 1,230,925. A single nnloading arm
38 is connected to the unloading shaft 34
and serves to operate simultaneously all of

65 the arms 35.

-connected to the end of the shaft 8. A small

a8 |

A% the rear of the compressor is mounted
a¥alve 39 controlling the admission of cool-

ing water from the water inlet 40. to the

gears, the crank-shaft and crank-pin, bear- jacket of the compressor cylinders. . :

A pressure controlled-governor 41 which is 70
provided with an auxiliary air reservoir 42
is dlso mounted upon the rear of the. com-
pressor (see Fig. 5). The governor 41 is con-
nected by the necessary. pipes:to the various
operating elements as will ‘be . deseribed
later. : ‘) i ’

A tank or reservoir 43 is connected to the
discharge main of the compressor, which is
not shown in the drawings, and is also con-
nected by a pipe 44 through a cock 45 and a
strainer 46 to the governor 41.

Within thecrank case. and

5

80

connected to

"the end of the shaft-8 I have provided a

small oil pump 47 which has an eccentric 48
85
well 49 is formed: near the end of the crank

case and. the pump 47 is lowered into the
same and held upon the -base 3 by means of
suitable lugs 50 on the frame of the pump’
4%7. As above explained the crank case con-
tains a bath of oil and this oil flows into
the well 49 through an opening 51.. The oil
is. introduced through a pipe 52 the upper
end of which is covered by the screw cap
53. A gage glass 54 is connected by means

95

“of a short piece of pipe 55 and a T 56 to

the pipe 52 so that the gage glass 54 is in
communication with the o1l in the crank
case. To fill the case the cap is unscrewed
and oil is ‘poured into the pipe 52 until
the level of the same is brought to substan-
tially the top of the pipe 52 as is shown
by the dotted line 57. When the com-
pressor is running the oil level drops to:
substantially the line 58 inasmuch as some
of the oil is taken up by thé pump and is dis-
tributed throughout the system, as will be

-explained later, and in. view of the fact

that some of the oil is splashed up and is
running down -the side walls and the like.
The  line 59 represents the danger level
when the oil drops below the intake 60 of
the pumyp 47. _ L -
Having now designated the main pieces or
aroups of apparatus I shall proceed to a
detailed description of the various pieces of
apparatus or grotps of elements starting
with the hydraulic oil system for operating
the unloader and the starting resistance .
switch. ' '

110

115

120

Hydranlic system: for operating the loader
and starting resistance switch.

_.'The pump 47 has a suitable operating pis-
ton 61 connected by the rod 62 to the eccen- 126
tric 48 which is mounted upon the end of-the
compressor shaft 8 and which is driven in
unison therewith. The pump is provided
with a suction valve 63 and discharge valve.
64 of any approved type. The discharge 130
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30

' the valve is opened but not so great as to

35

ort 65 of the pump 47 is connected .£p~the
ﬁy.dmulic muin 66, A fitting :67 having a

graduated discharge orifice 68 which .orifice

is adjustable ‘to vary :the rate of dischar,
thersthrough .is connected :in the hydaulic

main 66-at any convenient point where the-

discharge from the orifice will flow back into
the crank-case. The pipe 69 connected to.an
opening: in the wall 70 of the crank case
housing- communicates through .a separable
fitting' 71 to the hydraulic inlet port 72 of
the switch-operating cylinder 73 dfor the
starting resistance switch 26. The cylinder
78 is.-removably mounted upon the face of
the switch-board 25. The upper end of the
cylinder 73 is provided ‘with a housing 74
through the upper end of which the piston
rod %5 projects and within which is inelosed
a spring 76 which tends:to move the piston
77 to: the lowermost position as is shown in
Fig. 12. ‘When the plunger 75 is raised to its
uppermost -position, it short-circuits the
starting resistances 22, 23 and 24 in a man-
ner which will be described in detail later.
Suffice it to say that the mevable contacts 78
and 79 will be closed against the stationary
contacts 80 and 81, thus placing the motor 2
directly across the power leads for full speed,
full load operation. The cylinder 73 is pro-
vided with a separable head 82 bearing a re-
lief valve 83 which normally closes a port 84
of sufficient size and capacity to relieve the
pressure of oil within the ecylinder when

train the oylinder at ance. The valve 83 has
a stem 85 which is connected to a plunger 86

‘resting upon a flexible diaphragm 87 which -

is held in place by a recessed plug 88, the re-
cess or chamber 89 of which 1s.connected to
a pipe 90 that connects the recess-or chamber
to the auxiliary air reservoir 42. A spring
91 normally holds the valve 83 'upon its seat
so that oil pumped into:the cylinder 73 tends
to raise the 'piston 77. The chamber 92
which is formed below the valve 83 and
above the diaphragm 87 is connected by a
separable pipe 93 to an opening 94 in the top
of the crank case 9. Tgus oil that is dis-
charged through the wvalve port 84 is re-
turned to the interior of the crank case. The
piston 77 when it is at the top of its stroke

. rests against a shoulder formed. at the upper

end of the cylinder bore so that the pressurs

. of the fluid upon the piston 77 is mainly
" taken up at this point and' does not injure

the contacts 201 and 244. Any of the oil
which leaks past the piston 77 passes out the
overflow 330 through the passage 329 and
back tothe crank case. This passageway at
the same time permits of rapid return of the
piston 77 since some of the oil in passing out
of the exhaust port 84 will be projected
through ‘the passageway 329 and overflow
330 ;);ck into the cylinder on top of the pis-
ton {{. )

16,081

- The hydvaulic main 66 is connectod '!by a
pipe 935 to:the unload'mi cylinder 96 for un-
loading the valves :of the .compressor. ‘The

.cylinder 96 is in fact a compound cylinder

comprising the main ibere 97 within which

;plays the piston 98, this- piston being con-

J0

nected:by & stem 99 to a piston rod 100. The .

upper -end of ‘the piston rod 100 passes
through the .end of the.operating arm 38 as
is shown at 101 having a collar 102 adapted
to bear upon the end 101. The upper end
of the cylinder 96 is covered by a housing

5

103 which incloses a relatively stiff spring

104, this spring being compressed between
the upper end of the piston stem 99 and the
top -of the housing 103 so as to pull the rod
100 and ‘the unloading arm 38 down.. The
function of this spring is to unlead the com--

pressor .except. when suitable fluid pressure"

1s maintained within the cylinder bore 97.

" Adjacent its upper end the cylinder bore
97 is provided with an escapement or release
port 1053 which .is adapted to be uncovered
when the piston 98 is moved to its upper-
most position. The escapement or release

port 105 communicates by means of a pas-

sage 106 with an opening 107 in the top of
the crank chamber 108 upon which the cylin-
der 96 is mounted. The lower end of the
cylinder 96 projects down -into the crank
case and is closed off by the cylinder head-
109 which contains a valve port 110 nor-
mally closed by a valve 111. The cylinder
96 is provided with a liner or auxiliary cyl-
inder 112 mounted upon - the inside of the
head 109 axially in line with the bore 97.

80 -

|

The cylinder 96 is counterbored as is shown -

.at 113 to provide - a passageway around the

outside of the auxiliary cylinder 112, this
passageway 113 being in communication
with the pipe 95 and communicating with
the interior of the auxiliary cylinder 112
through three sets of ports, namely the ports
114 adjacent the cylinder head 109 at the
lower end of the auxiliary cylinder 112, the
ports 115 at the opposite end of the cylinder
112, and the intermediate ports 1186. - :
The auxiliary cylinder 112 is provided-
with two pistons 117 and 118, slidable with-
in the bore of the cylinder. The valve 111
has a stem 119 which is connected ‘to the
lower piston 118. A spring 120 surrounds

‘the valve stem 119 and tends to force the

piston 118 upward thereby' holding the
valve 111 over the port 110-in closed posi-
tion. When the piston 118 is moved to its
uppermost position as is shown in Fig. 9
this piston covers and closes off the ports
116 in the side walls of the cylinder 112.
The lower piston 118 is provided with a
stem 121 which projects upwardly and
serves as a guide for a spring 122 which
bears against the lower side of the upper
piston 117 tending to separate the pistons
117 and 118. A valve port 123 through the

105

st
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piston 117 is closed off by the projecﬁhg

10

stem 124 secured to the piston 98 that moves

in the main bore 97 when the mechanism is.

at.rest. : . ‘ ,

As oil is pumped -into the hydraulic
main 66 when the motor is first started; a
certain part of the same escapes through the
graduated orifice 68, the remainder passing
through the pipes 69 and 95 to the switch

operating and the compressor loading cylin--

ders 73 and 96 respectively.. —
A certain relation exists between the

starting switch operating cylinder and the.

unloader operating cylinder which is essen-
tial to the proper operation of the device

" and for the purpose of bringing out this re-

lation I shall now describe the operation of

" 'this much of the machine.

25

30

35
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" b0

. loader mechanism.

Opération of the starting resistance switch,
controlling mechanism and of the wun-

The proportion of the spring strength for
the switch operating cylinder with respect
to the spring strength of the unloading
mechanism operating cylinder 96 is such
that for the same oil pressure in both of
these cylinders, the spring 76 will be com-
pressed before the spring 104 is: compressed.
That is to say the oil pressure which will be
sufficient to move the piston 77 against the
spring 76 will be insufficient to move the
piston 98 against the spring 104. As oil is
forced into the main 66 by operation of the
pump 47 and as the speed of the driving
motor increases the oil pressure in the main
66 and connected conduits will rise umtil
such a pressure is obtained where the piston
77 begins to move upward and finally this
piston is moved upward to such an extent

that the switch contacts 78 and 79 will be

brought against the stationary contacts 80
and 81 arid the starting resistance cut out of
the circuit. It can be seen that a predeter-
mined ‘speed is necessary before the short
cireuiting  switch will be operated because
of the escapement of pressure through the

graduated orifice 68. As the speed of the

motor increases after cutting out the start-

ing resistance the pressure will rise higher .

in the system and at full speed will reach a
pressure sufficient to move the piston 98
against the spring 104. As previously éx-
plained the spring 104 normally holds the
operating arm 38 of the unloading device
in its lower position so that the suction valve
27 is held off of its seat. The oil under pres-

. sure -enters through -the pipe 95 into the

counterbore ‘113 and from there - passes
through -the upper port 115 to the interior
of the auxiliary cylinder 112 forcing the
piston 98 upward. As the piston 98 rises

- the proiecting stem 124 uncovers the port

65

123 in the top of the upper auxiliary piston
117 filling the space between the two aux-

iliary pistons 117 and 118 with oil thus
egualizmg the fluid pressure upon both sides
of the piston 117. At the same time oil en-
ters the bottom of the auxiliary cylinder
through the lower ports 114 thereby equaliz-

70

ing the pressures upon both sides of the -

lower auxiliary piston 118 and hence the
springs 120 and 192 of the two auxiliary pis-

tons are free to operate, the first mentioned

spring 120 serving to keep the valve 111
closed and the second spring 122 tending to
cause the upper auxiliary piston 117 to rise
in the cylinder 112. » '

When the main piston 98 has been forced
up to the point where it uncovers the relief
port 105 any further oil which is pumped

‘into the cylinder will escape into the pas-

sage 106 through the passage 107 back to
the crank case. When the piston 98 is in the
position described the operating arm 38 will

‘have been permitted under the influence of

the springs 83 to be raised to such a position
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that the suction valves 27 are free to func-

tion in their usual manner.

" The piston 98 with its spring 104 per-
forms a dual function. The spring 104
tends primarily to lower the rod 100 and
pull down the unloader lever 38 for opening
the inlet valves of the compressor. ~The pri-
mary purpose of the piston 98 is to over-

90

95

come the spring 104, lift the rod 100 and .

‘thereby cause loading of the compressor.

But by means of the overrun port 105 in the .

wvall of the cylinder, the spring 104 and pis-
ton 98 perform the important function of
a bypass or loaded relief valve, which serves
as a pressure maintaining valve, for retain-
ing sufficient pressure in the hydraulic sys-
tem to insure that first the switch will be
kept closed and second that the unloader
will be kept inactive so long as the prede-
termined speed is maintained and the feed-
ing of oil otherwise satisfactorily maintained.
Thus the. leakage port 68 insures that the
desired hydraulic pressure will not be built
up until the predetermined speed of the
compressor is attained and the piston 98 and
port 105 insure that no more than a desired

—
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110

operating pressure will be retained for all

higher speeds. .
‘The leakage port 68 is in constant com-
munication with the unloader cylinder and

115

tends to deplete the pressure, but during

normal compressor operation the pump 47

‘maintains the pressure of-oil in the hydrau-

lic. system. However, as explained here-
after I do not depend upon this port alone -
to secure unloading. In addition to this
constantly open and relatively small sized
exhaust port 68, I provide a larger exhaust
valve 111, as I shall describe later, for se-
curing a quick release of pressure. I believe
that the use of a quick release valve in a
fluid pressure unloader is broadlv new.

As will be seen from Figs. 6 and 10 after -
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" strokes of the pump

the unloading mechanism has been operated
to put the suction valves in operating posi-
tion and the compressor is running the pis-
ton 98 remains at a distance above the upper
auxiliary piston 117 in ‘the position . de-
the port -105. The auxl-
jary piston 117 has been raised by its spring
199 into the position shown in this figure
and the Space between the upper auxiliary
piston 117 and the lower auxiliary piston

118 is filled with the liquid under pressure.

Raising -the operating arm 38 of the un-
loading mechanism serves to open the valve:
39 which is connected in the cooling water

system. An adjustable arm 125 is mounted

upon the unloading shaft 34 and carries at
its outer end 126 an adjustable spring
plunger 127 which bears against the valve
operating rod 128 provided at its outer end
with a piston member 129. The piston mem-
ber 129 bears against a diaphragm 130 which

closes off one side of the valve body 131. A

valve member 132 is guided to cover and un-

cover the ports 133 when the operating rod
198 is moved in or out. The valve body 131
has an outlet port communicating with the
pipe 134 that leads to the cooling jacket of
the cylinders. It ¢an be seen that asthe op-
erating arm 38 of the unloading mechanism
is raised by the springs 33 the valve member
132 will be released from the seat at the port
133 and the pressure of the water will open
the valve and permit the cooling water to
flow through the cylinders. The valve mem-
ber 39 permits cooling water to enter the
jacket as long as the unloading device per-
mits the valve 27 to function. :
Assume that the operation of the com-
pressor has raised the air pressure in the
main tank 43 to the desired point and that
the air governor 41 operates as will be de-
seribed later té stop the operation of the
COMPressor. : .
When the air pressure in the main tank
‘43 reaches the desired point air under pres-
sure will be admitted from the auxiliary
reservoir 42 to the pipe 90 from whence 1t

flows into the chamber 89 raising theé dia- -

phragm 87 thereby opening the valve 83.
When the valve 83 is opened the liquid un-
der pressure escapes . through the port 84
to the discharge pipe. 93 and back to the
crank case. ‘This release of pressure is grad-
ual and the first eonsequence of the same is
that the spring 104 begins to force the pis-
ton 98 of the unloading cylinder downward.

The piston 98 will oscillate slightly with the

ton 98 will finally strike the top of the aux-

" jliary piston 117 thus closing oft the port

1923 in the top of that piston, trapping the

oil between the upper piston 117 and the

lower piston 118 and as the pressure is fur-

“ther ‘reduced the spring=104 will exert its
_ el

. 47 but as the oil escapes-
- through the port 84 the stem 124 of the pis-
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pressure against the upper 'pistbn 117 and
the piston 117 in turn transmits the pres-
sure to the lower piston 118 through the

medium of the trapped oil between these

parts thus forcing the lower piston 118
downward and opening the valve 111 there-
by permitting the oil within the cylinder
96 to escape rapidly through the ports 114
and through the port 110.. As the lower
piston 118 is thrust downward it uncovers
the intermediate ports 116 and permits the
oil to escape from between the two pistons
and finally permits the valve.
and the parts to assume the position shown
in Fig. 9. .. . - .

Now, it will be apparent that the organi-
zation comprising valve 111 and its con-
‘nected piston 118, together with the cooper-
ating cylindery’cylinder ports and\the inter-
mediate piston 117, constitutes & quick, re-

lease valve operating upon a declining pres-.,
gure in the hydraulic system to permit rapid -

and complete evacuation of pressure in the
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system so that unloading may be positively

secured and opening of the resistance con-
trol switch and.the main switch be invari-
ably accomplished whern the hydraulic pres-
sure declines to a predetermined minimum.
It is to be particularly noted that this or-
ganization of elements does not operate the
same upon a Tising or increasing pressure.
Then no release of pressure should occur,
and none does occur. :
" The motor 2 during normal operation
maintains a substantially constant speed so
that very little variation in pressure in the
hydraulic system occurs. Such minor varia-
tions as do occur are absorbed by the lost
motion of the piston 98 and port 105 with
respect to each other. That is to say for
slightly higher speeds the port 105 is opened
more and for lower speeds it is further
y closed. - Hence the.quick release device may
’ be made highly sensitive to trip out sharply
and promptly upon the decline of pressure.
in the hydraulic system below that cor-
responding to the required speed. -

After the unloading mechanism has thus
been operated to unload the valves 27 the
pressure of the oil -in the hydraulic main
and connected parts. will drop to such a’
point that the spring 76 of the switch oper-
ating cylinder 73 will overcome the oil pres-
sure and the starting resistance short eir-
cuiting switch will be -opened. - As the pis-
ton rod 75 drops downward it trips out the
main -switech 17 by means of a mechanical
release as will be described later. o

It will be noted that due to the propor-
‘tions of the spring strength of the cylinders
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73 and 96 the starting resistance will be .

short circuited before the compressor 1s

loaded and the compressor will be unloaded

before the switch is opened. o s
The operation of the hydraulic system in
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connection with the stopping and starting

- mechanism has been set forth sufficiently so

1o

that certain advantages of this type of con-
trol and of the particular combination of
elements is now apparent. . If through an

" accidental leak in any part of the oil system

or a gradual using up of the oil in the
compressor it should -occur that the oil
should drop down to the danger level repre-
sented by the line 59, the compressor could

/not be loaded. This is apparent because the
/- pump would be unable to draw oil after the

15

20

level of the oil fell below the suction intake
60. There might be sufficient oil to close the
resistance short circuiting switch 26 but in
the event of any shortage of oil whatsoever
the compressor will not be loaded. When

‘the compressor reaches full or norinal speed

it will Iower the level of the oil further by
splashing and by carrying more on the
gears and soon draws the level so low that
the oil pump draws air. This immediately

. results in a drop pressure in the hydraulic
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main. The first consequence of this reduc-
tion in pressure in the hydraulic main is
that the spring 104 begins to force the piston
98 of the unloading cylinder downward
causing the piston 98 to strike the auxiliary
piston 117 and,-as hereinabove described,

force the valve 111 off of its seat and open’

the port 110. Before the valve 111 has been
again seated sufficient oil has escaped from

. the hydraulic main to effect the opening of

the main switch. However the machinery
will not be running dry when the oil has
reached the danger level as there is still
ample to protect the machinery against
damage. The operator or .attendant is
warned of the danger by opening of the
main switch and refusal of the compressor

‘to start automatically. Inspection of the

gage-glass 54 will reveal the cause of the
difficulty. - If any rupture of the oil convey-
ing pipe or of the oil containing chamber
should occur or in the event that the machine
is not running at proper speed the same
condition of control will prevail. If the
loss of oil is sufficient to rob the switch
operating cylinder of oil the main switch
will automatically open within a very short
time after it is closed by leakage of the air
from the auxiliary reservoir as will be de-
scribed later. The hydraulic system and
connected parts. is primarily a protecting
system. If the motor does not come up:to

speed the pump will fail to accumulate

pressure due to the escapement of oil out
of the graduated orifice.
sistance cut-out switch will not close and as
a consequence thie main switch will open.
The speed at which the system accumulates
pressure ‘'may be nicely predetermined by

- adjustment of the size of the orifice.. Any

condition electrical or mechanical which

would prevent the motor from properly

The starting re--
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starting or running at full speed will act
upon the hydraulic system and. it im turn
will protect the apparatus. -

I shall now describe the operation of the
automatic governor 41. - . :

Auwtomatic air governor.

The automatié air governor 41 is of a type
heretofore known and will not be described
in detail except where the same is necessary
to set out the function of the same in. the
present system. .Any other form of gov-
ernor which is capable of closing the main.
switch-when the pressure in the main reser-
voir 43 has: dropped down to a pre-deter-
mined cut-in-pressure and which would op-
erate to open the valve 83 when the pres-
sure in the main reservoir had been raised
to a certain pre-determined cut-out pressure,
might be used. The governor 41 comprises
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a main body portion 135 having an inlet -

port 136 connected by the pipe 44 to the
main reservoir 43. - The main body is pro-
vided with two outlet ports, one of which
187 is connected to the auxiliary reservoir.
492, and the other 138 is connected by means,
of a pipe 139 to a valve operating cylinder
140 mounted in the cylinder head 141 of
the main switch operating. cylinder 142,
The main body of the governor 135 has an .
open central passage 143 which is provided
at its upper end with a cylinder bore 144
within which is fitted a sliding piston 145.
At the other end of the central bore there is
fofmed a cylinder bore 146 within which
is slidably mounted a piston 147, the piston
147 being of a smaller diameter than the
piston 145. These two pistons 145 and 147
are connected together by a stem or rod
148 which has a pair of collars 149 between
which is mounted a slide. valve 150 which
valve is pressed against a suitable valve sur-
face 151 by means of a spring 152. The
space 143 between the pistons 145 and 147
communicates through the port 136 with the
pipe 44 connected to the main reservoir.
The space 152 between the piston 145 and
the cylinder head 153 communicates by way
of a port 154 with the cut-out valve 155;
this valve 155 normally closes against its

o

0

100

ot

05

ot

10

115

seat, 156 being held in place by a suitable

spring 157. The valve 155 is provided with
means for opening the same, this means
consisting of a plunger rod 158 connected to
a piston 159 and guided in a siitable nut
160. A spring 161 the tension of which may
be adjusted by the nut 160 presses the pis-
ton 159 against a diaphragm 162 tending to
hold the plunger rod 158 away from the
valve 155 thus allowing the same to close.
Upon the opposite side of the diaphragm

162 is provided a chamber 163 to which

compressed air may be admitted - through
the port 165 and passage 166. A suitable
supporting block 167 holds {he diaphragm
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162 in place and prevents damage to -the

same from tension of the spring 161.

The space between the piston 147 and the
cylinder head 168 is connected through a
valve port 169 and a passageway 170 with

-the valve port 171 which is controlled by the

cut-in valve 172: The piston 147 has 2 boss

- or projection 173 which is adapted to’cover
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~ provided with an operating rod or
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5 a suitable pressure is created

the valve port 169 and to close off the same
when the pistons 145 and 147 are moved to
the lowermost position as is indicated in

F

in” valve is normally held open by the spring
174.  An operating cylinder 175 which con-
tains a piston 176 and diaphragm 177 is
plunger
178 for pressing the valve 172 upon its seat.
A chamber 179 is provided on the other
side of the diaphragm 177 for operating the
plunger and rod to close the valve 172. A
suitable spring 180 presses the diaphragm
against the supporting block 181 and pre-
vents the valve 172 from being closed until
1 in the cham-
ber 179. The strength of the spring 180 1s
‘ means of the nut 182. °
The chamber 179 is always in communi-
cation with the pressure in the main reser-
voir 43 by way of the passage 183 which
branches off from the passage 186. The
passage 137 communicates with the interior
of the cylinder space 143 by means of the
two valve ports 184 and 185. These two
ports are not essential and could in this case
be combined into one. The operation of the
air governor 41 will now be described.

Operation of the air governor.

Tt is to be noted that the tension of the’

springs 161 and 180 are so proportioned
with, respect to their diaphragms that the
‘same air pressure operating against these
springs would overcome

Were the pressure to drop the spring 161
would first move its plunger inward before
the spring 180 would move its plunger 1n-

. ward. -

50 -
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.permitting
. the piston 147 to

The plunger 176 through its diaphragm
177 is constantly in communication with the
pressure in the main reservoir 43 and when
the pressure drops below a certain value at
which it is desired to have the compressor
start to replenish the supply of compressed
air in the main reservoir 43 the spring 180.
will move the plunger outward withdraw-
ing the rod 178 from the valve 172 thus
allowing the port 171 to be uncovered and
the air which is lyin, outside of
to be exhausteg. he cut-out
valve is closed at this time due to the fact
that _the pressure in the main Teservoir is
not sufficient at this time to overcome the
spring 161. The valve 155 having been

ig. 5. : _
The valve 172 which is termed the “eut-

the spring 180 be-~
fore it would the spring 161 and vice versa.’
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closed for some time the pressure in the
central space 143 and in the upper cylinder
space 152 has been qualized. . Conse-
quently when the cut-in" valve 172 is opéned
by the Eressure reaching the predetermine
value, the pistons 145 and 147" will be moved
downward into the i

5.. In this position the port 169 is closed oft
to prevent leakage to the passageway 170
and the valve body 150 is shifted to such a
position where it connects the passageways
184 and 185 with the passage 138 and cuts
off communication between pasageways 184
and 185 with the central space 143. As a
consequence the compressed air which - is
trapped in the auxiliary reservoir 42 and
connected pipes flows through the port 137,
passageways 184 and 185, passage 138 and
pipe 189 into the valve chamber 140 of the
main switch operating cylinder 142. This

causes the main switch 17 to be closed in a

d 70

gosution shown in Fig, -
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manner, which will be described later, there- .

by starting the motor.
held closed by the air pressure back of it
and as the pump 47 begins to operate it be-
gins to move the plunger 77 for the starting
Tesistance short-circuiting switch 26 to close.
Movement - of the plunger 77 upward re-
Jeases a mechanical catch which will hold
the main switch in position as will be de-
scribed later. After the starting resistance
is cut out the compressor is loaded as pre-

The main switeh is .
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viously described and compressed air is de- .

livered to the main reservoir 43. The pres-.

sure is thus raised in the main reservoir 43
until it reaches the desired maximum -pres-
sure at which the compressor is to- be
stopped. "'When this pressure is reached air
passing through the port 136, through the
central space 143, through the port 165, pas-
sage 166 and into the chamber 163, raises
the plunger 159 thereby moving the valve
155, which is termed the cut-out valve, off
of its seat 156, permitting the escape of pres-
sure from the cylinder space 152 above the
piston 145. ‘

As the air pressure increased it operated
upon the piston 176 to close the valve 172
before the valve 155 was opened. This, as
previously explained. is due to the different
spring strength for the two valves. As soon
as the cut-in valve 172 had previously closed,
the air pressure had equalized itse{f upon
both sides of the piston 147 so that when the
cut-out valve 155 was opened and. released
the pressure in the
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space 152 the pistons 145

and 147 moved upward to the uppermost. .

.

position as is shown in Fig. 8. In this posi-
‘tion the valve body 150 has uncovered the
passageways 184 and 185 thus establishing

_ commumpation" between these passages and
-the central chamber 143 so that air at the

125

then high pressure may pass from the main

reservoir 43 by
136 to the central chamber 143 and through

way of the pipe 44 and port’
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the passages 184 and 185 and port 137 into
the ausxiliary reservoir 42. The air pres-
sure thus created in the reservoir is trans-
mitted through the pipe 90 to the plunger
86 to-open the valve 83 in the hydraulic
system. T o
Opening of the hydraulic valve 83 as
previously described operates the compressor
unloading mechanism .and thereafter causes

opening-of the starting resistance switch 26
‘which in turn trips out the main switch

as will be deseribed below. , ‘
From the above it is apparent that the
governor operdtes at a predetermined mini-

5 mmm pressure in the tank 43 to close the

main switeh, bring the motor to speed, short
circuit the starting resistance and thereafter

. load the compressor and permit operation of

&
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the same until a predetermined maximum
pressure is reached in the main reservoir.
When this predetermined maximum pres-
sure is reached the governor operates to open
the hydraulic main, thereby causing unload-
ing of the compressor, opening of the start-
ing resistance switch 26 and tripping out of
the main switch to stop the motor.

Cireuit connections.

T shall now deseribe the circuit connec-
tions and the instrumentalities for control-

ling the same. In this connection it is to’

be noted that T have illustrated a three-
phase power circuit but it is apparent that
other types of power may be employed if
found desirable. The incoming line wires
187, 188 and 189 are joined by separable
connectors 190 of any preferred type to the
wires-191, 192 and 193 respectively of which
the wires 191 and 192 are connected to suit-
able terminals 194 and 195 which are suit-
ably insulated from the switch-board base
25. The terininals 194 and 195 are connect-
ed to the relatively stationary contacts 196
and 197 which’are mounted upon the front
‘of - the switch-board. The relatively . stat
tionary contacts 196 and 197 comprise a piv-
oted arm 198 swinging about a shaft 199
and pressed down-by a spring 332. Upon

the outer end of the armn is mounted an arc

receiving contact 200 for making the initial
and final contact with the corresponding
member of the relatively movable terminals,
The conducting or actual switching contact
201 is mounted back of the arc receiving
contact 200 and is adapted to make perma-
nent contact during the time that the switch
is closed and to carry the necessary current.
These contacts 200 and 201 are conmnected
through a sunitable flexible conductor or
strap 202 to the terminals 194 or 195 mount-
ed upon the rear of the board 25. :

The one main line wire 189 is connected
directly to the motor through the lead 193

“as it 1s unnecessary to lead this line wire

= 3
through the main switch. The other two
primary leads 204 and 205 are connected
through suitable connectors 190 to the wires
206 and 207 respectively, which are joined
to suitable terminals 209 and 208 upon a pair
of lugs 210 and 211 forming a part of the
switch operating cylinder 142, the terminals
being suitably 1nsulated from the frame of
the machine. ) :
.'The switch operating cylinder 142 is pro-
vided with a spring containing liousing 212
and a pair of stationary wiping contacts 214
and 215 lie along the side of this housing
with plates of insulation 216 and 217 inter-
posed. The operating cylinder 142 has a
plunger rod at 218 which bears at its upper
end a contact bearing frame 219 which sup-
ports the relatively movable contacts 220 and
221. These contacts are constructed in sub-
stantially the:same manner as the. contacts
196 and 197 except that the same are not
mounted to be yielding. The transverse

frame 219 carries a plurality of insulating
barriers 222, 223, 224 and 225 which form a .

pair of arc chambers 226 and 227 for the

contact pairs 196 and 220 and 197 and 9221
_respectively. The barriers 222 to 225 are

spaced apart by suitable insulating collars
through which clamping bolts are passed.
The movable contacts 220 and 221 are con-
nected by means of movable wipers 228 and

92929 to the stationary wipers 214 and 215. It

can now be seen that when the contacts 220
and 221 are brought against the contacts 196

-and 197, the line wires 187, 188 and 189 will

be connected directly to the primary leads
13 of the motor 2.

The secondary leads 18 are connected to
the three wires 230, 231 and 232. The wire
230 runs along the back of the board 25 and
is connected to a suitable terminal 233 which
is mounted on an insulated support and pro-
vided at its upper end with a flexible con-
nection 234 which connects it electrically to
the upper end of the compressible resistance
22.° The resistances 22, 23 and 24 are con-
structed of suitable pieces of carbon formed
preferably in the shape of disks lying in a
sunitable tube in a manner well known in the
art.

The conductor 231 is connected to 4 metal-
lic connecting member 235 shown in dotted
lines in Fig. 18. This connecting member
235 has its ends 236 and 237 projecting for-
ward and resting upon suitable lugs formed
upon the operating cylinder 78 for the start-
ing resistance switch operating cylinder.
These end terminals 236 and 237 are con-
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nected to stationary wiping contact plates

238 and 239 which extend vertically and are
held out of contact with the frame of the
machine by insulating sheets or strips 240
and 241. The movable wiper meémbers 242
and 243 hear against the stationary wiper
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~ conductor 261. The compressible resistance
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. plates'and are connected at their upper ends

to the movable contact members 78 and 79
respectively, these contact’ members being
supported upon the cross frame member 244.
The cross frame member supports a plu-
rality of barrier members 245, 246, 247 and
248 which form a pair of spark chambers
for the contact pairs 78, 80 and 79, 81, re-
spectively. : K :

The contact member 235 is connected by
a wire 249 to a terminal 250 upon the front
of the board near the switch 26 and back of
the same. This terminal is in turn connect-
ed by a strip 251 on the front of the board
to a bolt which connects it to a terminal 252
on the rear of the board 25. The terminal
9592 is connected by a flexible conductor 253
to the terminal 254 upon the upper end of
the compressible resistance member 24.

The conductor 232 is connected to a ter-
minal 255 on the back of the board 25 which
terminal is in turn connected by a flexible
connector 256 to the terminal 257 of the
compressible resistance 23. The lower ends
of the compressible resistances terminate in

conducting members 258, 259 and 260 which -

are joined together by a common flexible

members 22 and 23 are supported at their

lower ends upon a lever 262 that is pivoted.

at its center to the frame member 25. The
lower end of the compressible resistance
member 24 is supported upon an arm or
bracket 263 which is held stationary upon
the back of the board 25. The upper end of-
the resistance member 22 is provided with
an insulated stud 264 which engages the end
of a lever 265 pivoted on a pin 266 at the top
of the board 25. The upper end of the com-
pressible resistance member 23 is dlso pro-
vided with a compression stud 267 which
engages one end of the lever 268 which is
pivoted at its center to a bracket member
269 mounted near the upper end of the board
25. The other end of the lever 268 engages
the compression stud 270 on the upper end
of the compressible resistance member 24..

Tt can now be seen that any pressure exerted .

by the lever 265 upon the upper end of the
compressible resistance 22 is transmitted
substantially undiminished to the other re-
sistance members so that they are all com-
pressed substantially equally. .
The lever 265 is adapted to be moved to
compress-the starting resistances 22, 23 and
24 by upward movement of the piston rod
75 previous to closing the switch 26. The

.rod 75 carries at its upper end a collar 275

upon which rests an insulating collar 276
carrying a guiding sleeve 277 for guiding a
spring 278. The lower end of the spring
rests upon the collar 276 and the upper end

- of the spring engages a collar 279 which is

adapted to engage the longer arm of‘the op-
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'erﬁting Tever 265 for compressing the resist-
ances. A hollow cylindrical member 280 is
connected to the collar 279 and is adapted to

o5 e

telescope within the sleeve 277 for guiding -

the spring 278. The cylindrical member 280

is counterbored to receive the spring 281

which places the resistances under the de-
sired initial tension. The tension of the
spring 281 may be adjusted by a suitable
set screw 282 which controls the value of
the starting resistances.

It can now be seen that as the cylinder 73
is dumped full of 0il and raised the piston rod

75 pressure will be transmitted through the
spring 278 and arm 265 through the start-
ing resistancés 22, 23 and 24 and the resist-
ance of these members decreased so that a
greater flow of current may occur for speed-
ing up the motor 2. When the piston 75 has
moved to the top of the stroke the switch 26

will be closed and the resistances short cir- °

cuited.

I shall now describe the structure and op-
eration of the main switch operating cylin-
der 142 and connected parts. '

Main switch operating cylinder and pneu-
matic blow-ous. o

" The cyﬁnder head 141 of the rhain switch
operating .cylinder 142 is provided with a

boss 283 which has formed therein a plu- *

rality of valve ports and passages later to be

cessed cap member 284. This cap member
984 comprises a cylinder having the cylin-
der lining 285 within which slides the cylin-
drical portion 286 of a valve member 287
which is provided at its upper end with an
enlarged shoulder or flange 288 bearing a
yielding seat 289 which is adapted to engage

the rim of the passage member 290 which

forms a valve port communicating with a
passageway 291 in the cylinder head 141.
This passage 291 forms an exhaust passage
connected to.the pneumatic blow-out for the
main switch. The area of the port 290 is
greater than the area ‘of the operating pis-
ton 286 to provide a differential operating
surface to hold the valve 289 on the port 290.

_The valve member 287 has a central bleed:

ing port 292 and this port permits the pres-
sure within the chamber 140 and the pipe
139 to escape after the cylinder has been op-
erated to close the main switch 17.

 The cylindrical portion. 286 of the valve
member 287 is provided with a valve port

993 which when the valve member is forced

to its lowermost position as shown in Fig.
11 is entirely covered by the cylindrical liner
985. A spring 294 is employed to hold the
valve away from its seat 290 and thus per-
mits the passage 291 to be put in communi-
cation with the interior of the cylinder by
way of the passage 295.- The cylinder 142 is
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described which boss is covered by the re- .
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provided with a closely fitting piston 296

- which may be of any desired construction
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which is connected to the piston rod 218.
The upper end of the cylinder is provided
with a housing 212 for a spring 297 (see
Fig. 4) which spring extends down to a point
within the cylinder 142 where it rests upon
the flange 298 of a spring housing sleeve 299,
Within the housing 299 a spring 300 of less
strength than the spring 297 is housed. The
upper end of the spring 300 bears against
an internal flange 301 of the sleeve 299 and
the lower end of the spring rests against the
top of the piston 296. ,‘

It will now be seen that when the gover-
nor admits air under pressure to the pipe
139, the valve member 287 is immediately

‘raised and closes off the valve port of the

member 290. At the same time the valve
port 293 which is formed in the side of the
valve member 287 is uncoveved sothat the
air nunder pressure passes through the pas-
sage 295 into. the interior of the cylinder 142
overcoming - the spring 300 then engaging

.the lower end of the spring housing 299 and .

forcing the same upward against the ten-

* sion of the spring 297 to complete its stroke.
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The completion - of the stroke closes the
main switch 17 by bringing the contacts 220
and 221 against the relatively stationary
contacts 196 and 197. . : '
For the initial closing of the main switch
17 before any pressure has . been created in
the main reservoir 43 I provide a lever 303
which has a socket 304 at its outer end for
receiving a suitable handle 305. This lever
1s pivoted to the base-board 25 at its rear
end by means of the bolt 306 and is provided
with a roller 307 which is adapted to en-
gage a bracket 308 formed upon the rear
of the cross-frame 219. The bracket 308 is
provided with a shoulder piece 309 that is
adapted to engage a suitable catch or detent

310 mounted on the upper arm of a bell--

crank member 811 which has a horizontal:
arm 312 which extends back of the piston
rod- 75 of the starting resistance switch 26.
The transverse frame member 244 which is

“fastened on the piston rod 75 has a project-

ing finger 313 (see Fig. 12) which is adapt-
ed to strike the arm 812 and push it down
against its spring 814 thereby tripping out
the main switch. Thus when the starting re-
sistance switch 26 opens and releases the
compression of the resistances 22, 23 and 24
the finger 313 strikes the horizontal arm 312
and releases the movable members of the
main switch 17 which main switch member is
then moved downward under the combined
influence of the two sprines 297 and 300,
Since the pressure in the chamber 140 and
in the cylinder 142 has leaked away through
the bleeder port 292 the valve member 287
will have heen moved downward into the po-

iy

sition shown in Fig. 11 because of the pres--

sure of “the spring 294. The spring 297
moves the piston 296 down very rapidly due
to its greater tension during the first part
of the stroke and the spring 300 moves it
more gradually during the latter part of
the stroke. Ience the air is forced out of
the cylinder 142 through the passages 293,
291 and into a passageway 815 formed in the
switch-board 25 which passage communi-
cates with a pair of nozzles 316 and 317 hav-
ing flat slots for projecting a thin flat stream
of air. These nozzles are placed in suit-

that when the switeh is tripped out and
starts to open the air in being expelled from
the cylinder 142 is projected into the are
chambers 227 and 226 in suitable position
to blow out the arc which may be drawn le-
tween the movable and stationary contacts.
I shall now describe a feature of electri-
cal protection for the motor. ’

Over-load protective device for the motor,

85

70

70

-able position back of the main switch 17 so =

80

85

In Fig. 14 T have.shown a wiring dia-

gram of the motor and connected parts
which varies from the connections shown

00

in Figs. 4 and 13 in changing the connection -

~of the secondary of the motor cireuit to in-
clude a suitable over-load relay winding 318.

The winding 818 is connected to the short
circuit connection 78 and 79 of the starting
resistance switch 26. - This winding forms
a_solenoid supported upon a suitable frame
320 of magnetic material and having a plun-
ger 321 projecting into the winding 818. The
upper end of the plunger 321 is connected to
a valve member 822 which closes off an ex-
haust port 828 to normally shut off the oil
chamber 324 which is formed on the upper
end of the solenoid frame 820 from the over-
flow pipe 325 which connects with the crank
case. The chamber 324 is connected by a
pipe 826 to the hydraulic main 66. Thus
when the main switch 17 is closed and the

motor brought up to speed by closing of the-

short circuiting switch if the work required
of the motor is too great when the compres-
sor is loaded, the plunger 321 will be moved
downward to open the overflow connection
to the hydraulic main and thus prevent over-
loading of the motor. If at any time dur-
ing the operation of the motor and compres-

100
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sor the load becomes too severe the solenoid

will open the valve 322 and thus prevent
damage to the motor. The load at which the
solenoid trips out the valve may be adjust-
ed by means of a spring 327 the tension of
which is controlled by a set screw 328,
The relay ‘will not be influenced by start-
ing current as it is not in circuit until the
switch 26 is closed. Hence even if a large

125

starting current is drawn no operation of

the relay results, but after the switch 26 is
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closed the relay will release the pressure and so until the desired maximum pressure was
cause opening of the main switch if more reached. ‘While the main reservoir is being
~ than full load current is drawn. ~ filled with compressed air the port 165 is
. L . * uncovered and when the pressure reaches a
General oper aszn‘of the dgmc’e. certain. predetermined poirrjlt where the com- 70-
1 shall now dc_ascmbe in general the oper- pressor is to be stopped the air acting upon
ation /of the device. Co the diaphragm 162 and piston 159 thrusts
In  order to start the compressor when the rod 158 upward and opens the cut-out
thefe is no pressure i the tank 43 the han- valve 155. The piston structure 145, 147 is
10 dle 805 is inserted in the socket 304 of the then promptly moved to the upper position 75
lever 303 and the main switch is manually as shown in Fig. 8 thereby uncovering the -
‘closed’ and held in that position while the valve ports 184, 185 and permitting com-
motor is started. As soon as the motor be- pressed air at full pressure to enter the anx-
gins turning the compressor, shaft 8 will iliary reservoir 42 and from there to enter
15 also be turned and the pump 47 will be oper- the pipe 90 and the chamber 89 below the 80
‘ated to create a pressure in the hydraulic diaphragm 87. The pressure of the air is
main 66." The switch. must be held closed such as to overcome the spring 91 and open
as the latch member 310, 811 is tripped out the valve 83 permitting the oil which enters
by the finger 313 striking the arm 312. As by the passageway 72 and some of the oil
20 oll is pumped into the hydraulic main it in the cylinder 73 to escape back into the 85
‘exerts a pressure against the piston 77 in crank chamber. The spring 104 immedi-
the cylinder 73, the valve 83 being closed at ately causes the plunger 98 and cennected
this time. This raises the piston rod 75 so parts to drop down between strokes of the
that the finger 313 disengages the horizon- . oil pump 47 because of escape of liquid from
25 tal arm 312 of the latch member 310 and the hydraulic system until the stem 124 {90
311 and permits it to engage the shoulder which is below the piston 98 strikes the top -
309 and hold the main switch 17 in a closed: of the upper auxiliary piston 117 closing off
" position. As-the rotation of the motor con- the port 123 and forcing this piston 117
tinues the hydraulic main' and connected downward. The oil which-is trapped be-
30 parts will be pumpgd full of oil, the piston tween these pistons 117 and 118 transmits 95
77 being slowly raised until the switch 26 the pressure to,the lower piston which ‘is
is closed. 'The compressible starting resist- moved downward to open the valve 111
ances 22, 23 and 24 are compressed by the Opening of this valve quickly permits escape
compression which is placed upon the spring  of oil éom the cylinder 96 and allows the
35 978 as the piston moves upward. When piston 98 to descend to its lowermost posi- 100
~ sufficient oil has been pumped into the cyl- tion, as is shown in Fig, 9 where it rests .
nder 73 the switch 26 will be closed and the against the top of the auxiliary cylinder 112.
resistance cut out of the secondary of the By downward movement of the piston 98
motor which will then begin to operate at the stem 100 is drawn down thereby moving -
40 full speed. As previously explained the -the operating lever 38 of the untoader mech- 105
spring 76 of the piston 73 is of less strength anism pushing the suction valves 27 off of
than the spring 104 of the piston 98.. Con- their seats and holding the same in that po-
sequently a further increase in pressure in sition and closing the water valve 39 for
the hydraulic system must be accumulated cooling the cylinders.

45 before the strength of the spring 104 can  The continued leakage of -0il through the 110
"~ be overcome. This will occur as clearly  valve 83 a d through the valve 111 permits
shown after the motor reachés full specd the piston 77 to descend and open the switch
. and as a consequence the piston 98 will be 26 and thereafter releases the pressure upon

. raised permifting the operating arm 38 of the compressible starting resistances 22, 23 ,

_ 50 the unloader to rise and release the suction and 24 to increase the resistance in the 115
valves 27. At the same time the valve 39 secondary circuit of the motor. As the
which controls the. cooling water is al- plunger 75 moves downward the finger 813
lowed to open and the compressor begins engages the arm 312 thereby tripping out
"to’ operate. As the. compressor begins to the main switch 17 and permitting it to open

55 operate it creates a pressure in'the main . under the action of the springs 297 and 300. 120
‘tank 43 which being transmitted to the The initial movement of the piston 296 in
“pneumatic governor 41 closes the cut-in the cylinder 142 is rapid because of the
. -valve 172. ) : relatively greater strength of the spring

v The piston structure 145,147, if it was not 297.and as & consequence the air which is-
- 60 glready in the lowermost position was moved trapped in the cylinder is discharged 125
tb the -lowermost position, as is shown in through the passageway 295 through the.
Fig. 5 as'soon as any pressure was created . passage member 290 into the passageways
in the main reservoir. This is because the 291 and 315 to the blowout nozzles 316 and °
., cut-in valve 172 was then opened and the 317 which extinguish-any arc that may be
" 8 cut-out valve 155 was closed and remained drawn between the contagt{ of the main 130

~
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-switch 17 thus eflectively opening the cir-

cuit. The spring 300 brings the piston 296

~down gently against the cylinder head 141.

10

The main’ reservoir 43 is now full and the
motor has been stopped. _

It will be noted that provision has been
made for preventing the 1dle running of the
compressor if the body-of lubricating oil in
the crank case has dropped below the proper
level, either by leakage or otherwise, in
that the holding-in of the main switch is de-
pendent upon the catch 310 and if this

- catch is not released by rising of the cut-out

‘15

switch 26 the air pressure which raised the
plunger 296 of the main switch will soon
leak away  through the escapement or
bleeder port 292 until the valve body 287

. drops down and the switch descends and

20

30

opens the circuit. That is to say, assume
that the valve 150 of the governor 41 has
been moved to the position shown in Fig. 5
whereby the auxiliary reservoir 42 is con-
nected to the pipe 139 and to the cylinder
142, the piston 296 will be raised thereby
closing the main switch 17 and starting the
motor. The amount of air delivered by the

. auxiliary reservoir 42 is sufficient to hold the

main switch closed for a short time which
is under normal circumstances. amply suffi-
cient for. the pump 47 to fill the hydraulic
system with oil and to begin raising the
plunger 77 for the cut-out switch 26, If
however due to some fault of the electrical

apparatus the motor does not start or if due.

to friction it does not properly speed up the

" pressure will not be built up in the hydrau-

* lic system to raise the plunger 77 the air in

40

45

the main switch cylinder 142 will gradually
escape until the valve 287 drops down and
permits the air in the cylinder to exhaust
through the blow-out passages and nozzles
thereby causing the switch to open and ghut
down the motor. .

Such cutting out of the motor and stop-

. ping of the compressor occurs if a phase

. 1s open as by blowing of a fuse and drop-

[H1}

ping offin speed or if excessive friction is

created or if the voltage drdps too low or
when the coil is used up or leaks until-it is

.down to about the danger level.
It is to be noted that the cut-out valve 155

closed as soon as the piston structure 145,
147 and the valve 150 were shifted to the
uppermost’, position because of the connec-
tion of the port 165 with the passageway
138 which communicates with the pipe 139

.and the chamber 140 in the main switch
‘cylinder head. The small amount of air

which was contained in the chamber 163

back of the operating piston of the cut-out .

valve is thus exhausted permitting the valve

 to close immediately.

" and 155 are closed.

TWhile the reservoir is full both valves 172
As the.air is used from
the reservoir 43 and the pressure therein

- 18

dropped to a predetermined minimum where - - -

the compressor is again to be started, the

‘spring 180 overcoming the air pressure in.

the chamber 179 opens the cut-in valve 172

permitting the exhaust of air from below the
smaller piston 147 thereby causing the pis-

ton structure to move downward and con-’

nect the passage 138 with the ports 184, 185
that connect with the auxiliary reservoir 42
which is full of air at main tank pressure.
As soon as the valve is thus shifted the. air
from the auxiliary reservoir 42 flows

70

75

through the pipe 139 into the chamber 140"

of the valve 287 causing the valve to rise
and close off the port 290 thereby permitting
the air to pass through the port 293 and pas-
sageway 295 into the cylinder 142 to raise

.the piston and close the main switch 17..

The operation from there on is the same as
previously described. -

I shall now describe the structure and
operation of the modification
16 and 17.

" The mechanism of the >gov.ern0r’350 is

o~

mounted upon a base portion 851 and is

inclosed in a suitable cover 352.° The dia-
phragm plate or piston 353 is provided with
a series of stems 354 and 355 which pass up
through the base and are in direct communi-
cation with the springs 856 and 357 by

80

shown in Figs.

95

means of a collar’ 358. . The collar 358 is

provided -at its upper end with a guiding
sleeve 359. The lower ends of the springs

356 and 357 rest upon the collar 358 and -

the upper ends of the springs engage a col-
lar 360. A suitable shaft disposed within
the guiding. sleeve 359 is provided at its
lower end with a stem 362 which is threaded
through the base 851. forming 'a suitable
stop for limiting the upward travel of the
diaphragm plate 353. The upper end of the

_shaft is provided with a reduced threaded
portion 363 which passes through the col-

100

105

lar 360 and is threaded into an adjusting

nut 364. The cutting-out pressure at which
the governor has been set to operate may be

“changed by increasing or decreasing the ten-

110

sion on the springs 356 and 357 by means .-

of the adjusting nut 364.

The diaphragm plate or piston 353 rests
upon a flexible diaphragm 865.. The dia-
phragm is held in place by a recessed piston

head 366 the recess or chamber 367 of which .

is at all times in direct communication with
the main reservoir 43 by means of the pipe
line 368. DT :

A movable contact carrier 869 is pivoted

by means of a pin 370 to a pair of toggle.

arms ‘or links 871 and 872. The links 371
and 372 are connected to the collar 358 by a
pin 374. A pair of suitable springs 375 and
376 are secured under tension to the pins 373
and 377 (as shown in Fig. 17) to insure a
quick and positive toggle movement of the
contact 378 from one extreme-to. another.

120
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The movable contact 378 is connected to the

10

15

20

.contact arm 379.

contact carrier 369 by a flat spring ‘metal
A blow-out coil 381 is connected in the cir-
cuit through the stationary contact member
382 which is secured to an arc chute 383.
The arc chute is preferably molded of a fire-
Eroof material. A stop is secured to the
ase of the arc chute for stopping the down-
ward movement of the contact 378 when the

_circuit to the motor 2 has been broken. -

A ‘magnet valve:384 which is provided
with an auxiliary air reservoir 42’ is con-
nected in series with the governor 350."
Within the main body. 893 ‘of the magnet
valve 384 is a coil of insulated wire 394
wound upon a brass sleeve 395. The coil
894 and core 395 constitute an iron-clad mag-

-net of which the casting 396 forms the return

path. The lead 385 from the blow out coil

381 is connected to one terminal post of the -

magnet coil 894. The other terminal post of

_ the magnet coil is connected to the main line
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wire 187. As previously stated the other
Jead 388 from the blow-out coil 381 is con-

nected to the stationary contact member 382.-

The terminal 389 is suitably connected to

' the main line wire 188.

The passageway 397 provided in the main
body of the magnet valve is at all times in
direct communication with the main reser-
voir 43 through the pipe line 898. The main
body portion of the magnet valve is provided
with two outlet ports, one of which, 399, con-
nects the passageway 397 to the auxiliary

. Teservoir by way of the passageway 400,
thereby putting the auxiliary reservoir in di- -

rect communication with the main reservoir
when the magnet is deenergized due to the
cutting out of the governor 350.

The other port 401 connects the auxiliaty

reservoir 42° by way of the passageways 400

and 402 and pipe line 139" to the valve oper-
ating chamber 140 in the cylinder head 141
of the main switch cylinder 142 when the
magnet is energized due to the cutting in of
the governor 350. -

The body of the magnet valve bears a con-
trolling valve 403 for controlling the admis-
sion to and exhaust from the auxiliary reser-
voir 42,as will be'described. When the mag-
net is deenergized due to the cutting out of
the governor 350 the valve spring 404 is en-
abled to open the supply port 899 and close
the port 401. - '

The auxiliary reservoir 42’ is connected by
a pipe 90’ to the recess or chamber 89 of
the starting resistance operating cylinder in
the same manner as isshown in Figs. 4 and 5.

Assume that the operation of the comi-
préessor has raised the air pressure in. the
main reservoir 43 to the point at which the

‘governor 350 has been set to cut out.

“As the chamber 367 is at all times in direct
communication with the main reservoir air

16,041

under pressure. ént‘erjng the chamber 367

from the main reservoir 43 will raise the dia-

phragm 365. The stems of the diaphragm
plate 353 will move the collar 358 upward
against the tension of the springs 356 and
857. This upward movement of the links
371 and 372 which are secured to the collar

358 causes the throw over springs 375 and

376 to move the contact carrier 369 and mov-
able contact 378 downward with a quick snap
movement thereby breaking the circuit to
the motor. ) :

The arc which may be drawn between the-

stationary and movable contacts 382 and 378
is effectively suppressed in the arc chute 383
by means of the magnetic blow-out coil 381.

Due to the cutting-out of the governor
350 the magnet coil 395 of the magnet valve

is deenergized. The deenergization of the -

magnet causes the magnetic attraction be-

tween the magnet core 395 and armature.

396 to be broken, enabling the valve spring
404 to open the supply-port 399, and close
the port 401. This allows air from the main
reservoir to pass through the port 399 and
passageway 400, to the chamber 89 of the
starting resistance switch cylinder by way
of the auxiliary reservoir 42”. The pressure
in the chamber 89 raises the diaphragm 87
thereby opening the valve 83, and allowing
the liquid under pressure to escape through
the port 84 and discharge pipe 93 back to
the crank case.. As previously explained
this leakage of pressure causes the valves 27
to. be unloaded -and the starting resistance
switch to be opened. When the minimum
pressure in the main reservoir has been
reached the action of the springs 856 and
357 will overcome the pressure in chamber
867. The collar 358 links 371 and 372, dia-

hragm plate 353- and diaphragm 365 will

e forced downward. enabling the throw
over springs to move the econtact 378 up- .

ward until brought into engagement with
the stationary contact 382, thereby closing
the circuit to the motor, The magnet col
394 is immediately energized and the arma-

ture 396 is drawn toward the magnet coil,

thereby pushing armature stem 405 inward
opening port 401 and closing port- 399.
This action cuts off communication between
the main and auxiliary reservoirs and al-
lows the compressed air which is trapped

in the auxiliary reservoir 42’ and connccted:

pipes to flow through the pipe 139’ into the
valve chamber 140 of the main switch cylin-
der thereby

heretofore explained.
This form of control is superior in some

respects to that previously described be-

cause it puts the operation of the air gov-
ernor 384 under the control of the electrical
condition of the system, that is, the air gov-
ernor will unload the compressor if the po-
tential goes off the line and when the poten-

closing the main switch 17 as °
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tial comes back on the line, the motor will -

be started with the compressor running
light until the proper speed is attained.
Unless some such means is provided the

main starting switch- would have to be-

closed by hand. . In the form of governor
previously described where the air governor
is dire:tly eontrolled by the air pressure to
operate the valves for starting, loading, and
stopping the motor and compressor, failure
of the potential will stop the motor and
compressor and the compressor will auto-
matically unload and the main switch open,
but as the main reservoir has mnot been
pumped up to the cut-out pressure the gov-
ernor will remain at the cut-in position but
if potential comes back on the line, starting

~will not be accomplished as no-air is avail-

able to operate the main switch cylinder and
nothing- has occurred to make the air gov-

“ernor change position. Consequently in
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that form of control failure of potential or
accidental opening of the line or any elec-
trical condition, which causes the motor to
stoy during the time it is operating to pump
up the tank, puts the system out of opera-

_tion until the main switch is again closed

manually. . o
Certain features of this device are shown
and claimed in copending divisional appli-
cations Serial No. 335,815 and Serial No.
335,816 filed Nov. 5, 1919. The former ap-
plication, now Patent No. 1,498,714, of June
24, 1924, is directed to the switch mechanism
for starting and stopping the motor.

ticularly to the low voltage control of the
stopping and starting of the motor com-
pressor unit. o ,

While I have described my invention with
reference to the detalls of a particular em-
bodiment, I do not wish to be limited to the
details shown and des:ribed nor to the. pro-
portion and dimensions indicated except
where I have clearly indicated that they are
essential as it is apparent that my invention
may appear in a variety of forms and modi-
fications. . :

J claim: :

1. In combination, a driving motor, a con-
trol sitch for the motor, a compressor,
means for unloading said compressor and

".a hydraulic pressure system governing the

60

control switcli and the unloading means."

2. In combination, a driving motor, a con-
trol switeh for the motor, a compressor,
means for -unloading said compressor, a
pump connected to the driving motor and
a hydraulic pressure system communicating
with the pump and governing the control
switch and the unloading means. - ‘

3. In combination, a driving motor, a con-
trol switch for the motor, a pump driven by

The:
latter application, now Patent No. 1,510,169,
of September 30, 1924, is directed more par- .

i1c
. kd
the motor, a hydraulic pressure system con-
nected to the pump, and means dependent
upon said hydraulic pressure system for
operating the control switch, said hydraulic
system having a graduated orifice. - _
4. In combination, a driving motor, a
starting resistance for the motor, a switch
for cutting out said resistance, a fluid pump,
means operated by the fluid delivered by said’
pump for operating sald switch, said means

comprising a fluid container communicating 3

with said pump, said container having an
escapement orifice so that the fluid pressure
in said container is dependent upon the
speed of said pump. ' ’ '

5. In combination, a driving motor, power
controlling means for said motor, a com-

pressor driven by said motor, unloading

means for said compressor, a piston for oper-
ating said power controlling means, a piston
for operating the unloading mechanism and

a spring for opposing the motion of each of .

said pistons, the spring of the power con-
trolling piston invariably causing operation
of the power controlling means before oper-
ation of the unloading means and a common

source of fluid pressure for operating said

pistons,

. R .
6. In combination, a driving motor, power

centrolling means for said motor, a com-
pressor driven by said motor, -unloading
means for said compressor, an operating
cylinder having a spring pressed piston for
operating the power controlling means, a
cylinder having a spring pressed piston for
operating the unloading means, the piston
spring of first said cylinder being weaker
than the piston spring of said latter and a
pump driven by said motor for delivering
fluid pressure to said cylinders. ‘

7. In combination, an  electric motor, a
starting resistance switch for said motor, an
operating cylinder for said switch, a ma-
chine adapted to be Ariven by said motor,

a body of oil for lubricating said driven '

machine, an oil pump driven by said motor,
said oil pump being connected to the oper-
ating piston of said.switch, the operation of
said pump being dependent upon the level
of said body of oil. _ :

8. In combination, a fluid compressor,
having a closed crank-case, a body of oil in
said crank-case for lubricating said "com-
pressor, an unloader for said compressor
and an hydraulic system communicating
with said body of oil for overcoming said
unloading means. , ’

9. In combination, a fluid compressor,. a
body of oil for lubricating said fluid com-
pressor, unloading means normally active
to unload the compressor, a fluid piston
operable to render said unloading means in-
active, a.pump connected to the comipressor
shaft, said pump delivering fluid to said
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_ pressor, a piston and cylinder for disabling:
said unloading means, a hydraulic system
comprising a pump communicating with
said body of oil for operating’ the com-
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piston for moving the samne, the delivery of
said fluid being dependent upon the level
of the oil. : N TUE: LR

10.. In combination, a flnid compressor, a

body of lubricating oil for lubrieating said-

‘compressor, unloading means for said-com-

pressor unloading nieans, and meansTe-
sponsive to the pressure generated by oper-

ation of the compressor for disabling said:

hydraulic. system. . =
11. In combination, a fluid compressor, &

tank connected to said compressor, a body"

of lubricating oil for lubricating said com-
pressor, unloading means for said com-
pressor, disabling means for said unloading
means, said disabling means comprising a
piston and cylinder, a pump having its in-

take normally below the level of the body .

of oil, a hydraulic system connecting said

_ pump and -said cylinder, and ‘governing

means connected "te said tank. and respon-
sive to the pressure of fluid therein for dis-
abling said hydraulic system. ‘

12. In combination; a compressor having

an inclosed crank-case, a body of oil in said
crank-case, a pump having its intake nor-
mallz_slightly below the level of oil in the
¢ -case, means connecting said pump
to the crank-shaft of said compressor, and
unloading ‘means for the compressor "de-
pendent upon said pump.

13. In combination, a driving motor, a
switch for said motor, a machine driven by
said motor, & body of lubricating oil for
said machine and means dependent upon. a
predetermined level of said body of lubri-
cating oil for.opening said switeh.

14. In combination, a driving motor, a
maehine driven -by said motor, a body of
lubricating oil for said machine, means for
automatically closing the switch. of said
motor and means for causing said switch to
open, said latter .means being deggndent
upon a predetermined level of said body of
oll. - L -

15. In combination, a motor, a machine
‘driven by said motor, a main switch for
said motor, starting resistances. for said mo-
tor, a cut-out switch for said starting re-
sistance, a bedy of lubricating oil for said
driven machine, automatic means for closing
said main switch, means dependent upon
the level of said body of oil for closing said
‘cut-out switch, and ‘means actuated by said
cut-out switch for
to be opened. - -

16. In combination, -a driVihé. electric

-

~ " meotor, a body: of oil for lubricating said

a5

fluid compressor, a starting resistance for
said motor, a cut-out switch for said start-

‘causing the main switch
o ; - compressor having a crank-case, a body of
.0il in said crank-case, a starting resistance

motor, a fluid compressor connected to said cut-out- switch for the motor, a ~pump-

16,041

_ing resistance, unloading means for said

compressor, a fluid pressure governor con-
trolling closing of the main switch, and

means communicating with said body of.
o0il for operating said cut-out switch and
for disabling said -unloading means auto- '
‘matically after the main switch is closed.

. 17. In combination, a driving motor, a

fluid compressor, a tank connected to the -

compressor, a fluid governor responsive to

_the pressure in said tank, a main switch for
~said- motor, a starting resistance cut-out
switch for said motor, unloading means for
- the eompressor, operating means for said
;unloading means, means controlled by said’
fluid . governor ‘for automatically closing .

said main switch and means responsive to
the speed of said motor. for closing the cut-
out switch anpd for loading the compressor.

18. In cofnbination, a driving motor, a
compressor, a body of oil for lubricating

said compressor, a control'element for start-

ing said driving motor, a tank connected to

the compressor, a fluid pressure responsive

governor connected to said tank, means con-

trolled by said pressure governor for oper--

ating said control element to start the mo-
tor and means dependent upon a predeter-
mined level 6f the body of oil for control-
ling the operation of said control element
to stop said motor. ’ ‘

19. In combination, a driving motor, a
fluid compressor operated by said driving
motor, a tank connected to-said compressor,
-a fluid pressure responsive governor for said
tank, a main switch for said motor, a body
of lubricating oil in the crank-case of said
compressor, means dependent upon  -said
governor for closing said main switch at
a predeterminéd pressure, and means de-
pendent upon a predetermined level of oil
1n said crank chamber for causing the main
switch to be opened.

20. In combination, a driving motor, a
main switch for said motor, a compressor

-operated by said motor, a reservoir connect-

ed to said compressor, means responsive to

‘the pressure in said reservoir for closing

said main switch, a starting resistance cut-
out switch, loading means for the compres-
sor, a hydraulic system dependent upon the

speed of sald motor for closing said cut-

out switch and for leading said motor, and
means responsive to the pressure in said

-reservoir for unloading the compressor and

opening said cut-out switch, and means de-

-pendent upon opening of said cut-out switch -

for opening said main switch. »
- 21. In combination, a driving motor, a

mounted in the crank-case afid having its

intake normally below the level of the body -

of oil, a cylinder for closing said cut-out
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switch and a conduit connécting said pump
and cylinder, said conduit having an escape-
ment orifice, for preventing operation of the
cut-out switch below a predetermined speed.

22, In combination, a ¢ iving motor, &
starting resistance cut-out switch for the
motor, a machine driven by said motor, a
load applying device governing said ma-
chine, a body of oil for Iubricating said ma-
chine, a hydraulic system comprising a
pump having its intake normally below the
Jevel of the oil for operating said cut-out
switch and said load applying device in turn
only. . .

23. In combination, a driving motor, a
starting resistance cut-out switch for the
motor, a machine adapted to be driven by
said motor, a load applying device for said
machine, a body of o1l for lubricating said
machine, a c¢ylinder for operating said
switch, a cylinder for operating said load
applying device, a common hydraulic main
connected to said cylinders and a pump
driven in accordance with the speed of the
motor for forcing oil into said-hydraulic
main to operate. first the switch and then the
load applying device. _

24. In combination, a driving motor, a
starting resistance cut-out switch for said
motor, a machine adapted to be driven by
said motor; a load applying device for said

. machine, means driven in accordance with
- the speed of the motor, said means ‘compris-

ab
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50

ing a hydraulic pump and means depend-
ent upon said pump for invariably operat-
ing the cut-ont switch before the load ap-
plying device and for invariably releasing
the load-applying device before releasing the
switch. : ‘ '
25.-In combination a driving motor, a
fluid compressor operated by said motor, a
starting resistance cut-out switch for said
motor, a hydraulic pump driven in propor-
tion to the speed of the motor, an operating
cylinder for said switch, a loading-device
for the compressor, an operating . cylinder
for the loading device, a spring for each
operating cylinder, a main reservoir, a hy-
draulic system connecting the pump with
said .operating cylinders and means respon-
sive’ to pressure in the reservoir for open-

-ing the hydraulic main, the spring of said

b5

60

-
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load applying cylinder being stronger than
the spring of said switch closing cylinder
with respect to the hydraulic pressure to
cause the compressor to be unloaded before
the cut-out switch is opened. -

26. A load applying device comprising a
main cylinder a piston for said main cyl-
inder, a spring for said main cylinder, an
operating rod connected to said piston, a
pair of auxiliary pistons, a spring between
the auxiliary pistons, a valve connected to

one of said auxiliary pistons, a spring means’

for normally holding said . valve closed,

_termediate

17

pressure generating means for moving the
main piston against its piston springs,
means for admitting oil between the auxil-
iary pistons and means controlled by in-

.ward movement of the main piston under

the influence of its spring for trapping the
oil between the auxiliary pistons and open-
ing said valve. .

27. In a load applying device, a cylinder,
a main piston for said cylinder, a spring
for said main piston, a valve, an auxiliary
piston for actuating said valve, a spring
for moving said auxiliary piston toward
said main piston and for holding said valve
in closed position, an intermediate auxil-
iary piston between the main piston and-
said first auxiliary piston, means for fore-
ing- the main piston against its spring,
means causing the intermediate piston to
follow the main piston, means controlled by
inward movement of the main piston for
trapping a body of liguid between.the in-
iston and first said auxiliary
piston and for transmitting the pressure of
the main spring to open said valve.

28. In combination a cylinder, a main op-
erating piston, a spring tending to move the
piston inward in the cylinder, an auxiliary
piston at the other end of the cylinder, a cyl-
inder head having a valve port therein, a
valve connected to said auxiliary piston,
means for introducing fluid under pressure
into the cylinder, said cylinder having means
for equalizing the pressure on both sides of
the auxiliary piston and means for trapping
a body of fluid between the main piston and
the anxiliary piston when the main piston is
moved inward under the spring.

29. In combination a cylinder, a main pis-
ton in said cylinder, a spring for moving the
piston in the cylinder, an exhaust valve for
the cylinder, an auxiliary piston controlling
said exhaust valve, means for forcing liquid
under pressure into said cylinder to force the
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main piston outward agalnst its spring, and 110

means for permitting the pressure to equal-
ize upon both sides of the auxiliary piston as

the main piston moves out against the spring

and for trapping a body of liquid between
the main piston and the auxiliary piston

‘when the main piston. is moved inward by

the spring. ~ -

30. In combination a cylinder, a main op-
erating piston in said cylinder, a spring op-
posing the movement of said operating pis-
ton, an exhaust valve for releasing pressure
in said cylinder, an auxiliary piston control-
ling said exhaust valve, an intermediate pis-
ton between said main piston and said auxil-
iary piston, said intermediate piston having

a valve port therein, means on the main pis-

ton cooperating with said valve port to trap
a body of liquid between the intermediate
piston and the auxiliary piston to open the-
exhaust pert. . :
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31. In combination a cylinder, an operat-
ing piston in said cylinder, a spring oppos-
ing the movement of said operating cylinder,
an exhaust valve for said cylinder, an auxil-
iary piston connected to said exhaust valve,
said cylinder having ports for admitting
fluid under pressure between the main pis-
ton and the auxiliary piston and below the
auxiliary piston, an intermediate piston be-
tween said other pistons, a port in said inter-
mediate piston, means on said main piston
cooperating with said port to trap fluid be-
tween the intermediate piston and the auxil-
iary piston and a valve port in the cylinder
for relieving the pressure of the trapped
fluid after the exhaust port is opened.

32. In combination, a compressor cylinder
having a water jacket, a valve for said com-
pressor - cylinder, a conduit. for conveying
cooling water to said water jacket, a valve in

said conduit, means for opening the valve in-

the cylinder and for closing the valve in said
¢onduit, said means being controlled by a
common operating element.

33. In combination a cylinder having a
piston, means for pumping liquid  under
pressure into said cylinder, a release valve
for permitting the escape of fluid from said
cylinder, a chamber communicating through
said valve with said ecylinder, an exhaust
passage communicating with said chamber

from the chamber, and another passage com-
municating with said exhaust passage and

with the top of the cylinder to permit liquid

which is forced through the valve into said
‘chamber to flow into the cylinder upon the
upper side of the piston.

34. In combination a compressor, a motor
for operating said compressor, a main switch
for the motor, a starting resistance cutotrt
switch for the motor, operating cylinders for

-sald switches, an auxiliary air reservoir,

means for connecting the auxiliary reservoir

to the switch for cfosing the main switch,

said means having a leakage port for per-
mitting the leakage of air from the auxiliary
reservoir and operating cylinder of the main
switch, a mechanical detent for holding the
main switch closed, said detent being nor-
mally disabled while the starting resistance
switch is opened and means controlled by the
speed_of the motor for closing the starting
resistance switch. - S
35. In combination a compressor, a motor
for operating said compressor, a main switch
for the motor, a starting resistance cutout
switch for the motor, operating eylinders for
said switches, an auxiliary air reservoir,

means for connecting the auxiliary: reservoir-

to the switch for closing the main: switch,
said means having a leakage port for permit-
ting the leakage of air from the auxiliary

reservoir and operating cylinder of the main .

switch, a mechanical detent for holding the

16,041

main switch closéd, .said detent -being nor-
mally disabled while the starting resistance
switch is opened, a body of oil for lubricat-

‘ing the compressor and means controlled by

the level of said body of oil for closing said
starting resistance switch.
86. In combination a motor, a main switch

-for said motor, a starting resistance cutout

switch controlling the main switch, an over-
load relay connected in series relation with
the motor, a fluid pressure pump driven by
the motor, a fluid pressure system connected
to the pump for actuating said resistance
cuctout switch, and a valve for said fluid
pressure system actuable by said overload
relay. '
- 87. In combingdtion a motor, a switch for
closing the circuit of said motor, a mechani-
cal detent for holding said switch closed, a
starting resistance cutout switch controlling
said mechanical detent, an overload relay
connested serially in relation to said motor,
a fluid pressure system controlling the start-
ing resistance cutout switch,; and a valve con-
trolling the fluid pressure systei, said valve
being operable by said overload relay.

38. In combination, a motor, a driven ma-

70
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90

chine, a switch for the motor, an oiling sys-

tem for the driven machine, and means de-
pendent upon the oiling system. for: operat-

-1ng the switch.
for permitting some of the liquid to escape -

39. In combination a motor, an air com-
pressor driven by the motor, a switch for the

‘motor, an oiling system for the compressor,

and means responsive to the air pressure for
operating the switch through the medium of
the oiling system. o

40. In combination, a motor, a starting
switch for the motor, a main pressure reser-
voir, an auxiliary reservoir, a switch operat-
ing cylinder, a valve for charging the auxil-
iary reservoir from the main reservoir and
for connecting the auxilidry reservoir to the
switch cylinder, and means subject to the
pressure in the main reservoir for actuating

-said valve. : :

41. In combination, a motor, a switch for

*said motor, means for élosing said switch, a
fluid pump driven by said motor, a fluid con-

tainer- fed by said pump and having an

_escapement orifice so that the pressure of the

fluid is dependent upon the speed of said

- pump, and means dependent upon the fluid
- pressure for holding said switch closed.

42, In combination a motor, a switch for
said motor, means for closing said switch
and for holding said switch closed for a pre-
determined time intérval, a fluid pump

‘driven by said motor, a fluid container fed

by said pump and having an escapement ori-
fice so that the pressure of the fluid is de-
pendent upon the speed of said pump, and
means dependent upon the fluid pressure for
holding said switch closed.- :

43. In combination & motor, a switch for
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said motor, means for closing said switch
and for holding said switch closed for a pre-
letermined time interval, and means depend-
ent upon the speed of said motor for hold-
ing said switch closed. :

44. In combination a motor, a switch for
sald motor, means for closing said switch, a
latch operable to hold said switch closed,
and means responsive to the speed of said
motor for operating said latch.

45. In combination a motor, a switch for

-sald motor, means for closing said switch

and_ for holding said switch closed for a
predetermined time interval, a latch oper-
able to hold said switch closed, and means
responsive to the speed of said motor for
operating said latch. ‘

46. In combination a motor, a switch for
sald motor, means for closing said switch,
a machine driven by said motor, said ma-

chine having a lubricating system, and.

means dependent upon said Iubricating sys-

“tem for lolding said switeh closed.

47. In combination a motor, a switch for
said motor, means for closing said switch
and for holding said switch closed for a pre-
determined time interval, a machine driven
by said motor, said machine having a lubri-
ating system, and means dependent upon
said lubricating system for holding said
switch closed. S

48. In combination a motor, a switch for
said motor, means for closing said switch. a
machine driven by said motor, said machine
having a lubricating system fed from a body

of lubricating oil, and means dependent.

upon a predetermined level of the body of
oil for holding said switch elosed.

49. In combination a motor, a switch for
said motor, means for closing said switch
and for holding said switch closed for a pre-
determined time interval, a machine driven
by said motor, said machine having a lubri-
cating system fed from a body of lubricating
oil, and means dependent upen a predeter-
mined level of the body of oil for holding
said switch closed.

50. In combination a driven machine hav-
ing a lubricating system fed from a body of

‘lubricating oil, independent means for driy- -

ing said machine, means for rendering said
driving means active to drive said machine.
and means dependent upon.a predetermined
level of the body of lubricating oil for actu-
ating said second named means,

51. In combination a driven machine hav-
ing a lubricating system, independent means
for driving sald machine, and means de-
pendent upon the lubricating system for con-
trolling said driving means.

52. In combination a driven machine hav-
ing a Jubricating system, independent means
for driving said machine, means for render-
ine said driving means active to start said

10

Iubricating system for maintaining the ac-
tive condition of said driving means to
drive said machine. : ‘

58. In combination a driven machine hav-
ing a lubricating system fed from a body

of lubricating oil, independent means . for

driving said machine, means for rendering
said driving means active to start said ma-
chine, and means dependent upon the level
of the body of oil. for maintaining the ac-
tive condition of said driving means to
drive said machine. .

54. In combination a motor, a 1ain
switch for the motor, means for closing said
main_switeh, a starting rvesistance cut-out
switch, and means dependent upon the
speed of said motor for operating said cut-
out switch and for holding said main switch
closed. : »

55. In combination a motor, a main switch
for said motor, means for closing said main
switch and for holding.said main switch
closed for a predetermined time interval, a
starting resistance cut-out switch. and
means dependent upon the speed of said mo-
tor for operating said cut-out switch and
for holding said main switch closed.

56. In combination a motor, a main switeh

for the motor. means for closing said main’

switch, a_starting resistance cut-out switeh,

a pump operated by said motor, a fluid con-.

tainer fed by said pump having an escape-

ment orifice so that the pressure of the flnid

is dependent upon the speed of said pump,
and means responsive to the fluid pressure
for operating said cut-out switch and for
holding said main switch closed.

57. In combination a motor, a main switeh
for the motor, means for closing said main
switch and for holding said main switch
closed for a predetermined time interval, a
starting resistance cut-out switch, a pump
operated by said motor, a fluid container
fed by said pump having an escapement ori-
fice 'so that the pressure of the fluid is de-
pendent upon the speed of said pump, and
means responsive to the fluid pressure for
operating said cut-out switch and for hold-
ing said main switch closed.

58. In combination a motor, a main switeh
for the motor, means for closing said main
switch, a starting resistance cut-ont switel.
a compressor driven by said motor, said
compressor having a lubricating system, a

reservoir fed by said compressor, means de-

pendent upon said lubricating system for

operating said cut-out switch and for hold-

ing said main switch clesed, and meang ac-
tuated by the pressure in said reservoir for
influencing ‘said lubricating system to re-
lease both of gaid switches.

59. In combination a motor, a switeh for

said motor, means for closing said switch, .

a compressor driven by . said motor, said

machine, and means dependent upon. said compressor having a lubricating system, a
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fluencing said lubricating system to
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reservoir fed by said compressor, Means de-
pendent upon said lubricating system for
holding said switch closed, and means actu-
ated by the pressure in said reservolr for in-
release
said switch. .

60. In combination a motor, a switch for
said motor, means for closing said switeh,
a compressor driven by said motor, said
compressor having a Jubricating system, a
reservoir fed by said compressor, means de-
pendent upon said lubricating system for
holding said switch closed, and means actu-
ated by the pressure in said reservoir for
releasing said switch.

61. In combination a motor, a.switch for
said motor, means for closing said switch, a
compressor driven by said motor, a reservoir
for said compressor means dependent upon

the speed of said motor for holding said

switch closed, and means actuated by the
pressure in said reservoir for releasing said
switch. ' '

*62. The combination of a compressor, a
reservoir fed by said compressor, means for
driving said compressor, means for render-
ing said driving means active, means de-
pendent upon the speed of said compressor
for controlling said driving means, and
Ineans actuated by the pressure in said res-
ervoir for rendering said driving means in-
active. : :

63. The combination of a compressor hav-
ing a lubricating system, 2 resérvoir fed
by said compressor, means for driving said
compressor,
ing mesans active, means dependent upon
siaid lubricating system for controlling said
second named means, and means actuated
by a predetermined pressure in said reser-
voir for rendering said driving means in-
active. : —

64. The combination of a compressor hav-
ing a lubricating system, a fluid container
fed by said compressory means for driving
said compressor, and means cooperating
with said lubricating system for rendering
said driving means active or inactive in ac-
cordance with the pressure in said container
and in accordance with the condition of
said lubricating system.

65. The combination of a motor, a
for said motor, means for closing said
switch to start said motor, means depend-
ent upon the speed of said motor for hold-
ing said switch closed, and means for load-
ing said motor when said motor has at-
tained a predetermined speed.

-66. The combinaticn of a motor, a switch
for said motor, means for closing said switch
to start said motor, a machine driven by
¢aid motor, means dependent upon the speed
of said machine for holding said switch
closed, and means dependent upon the speed
of said machine for loading said machine.

switeh

ing or wnloading
upon a predetermined speed of said ma-

means for rendering said driv-.

the valve closed,

18,041

¢7. The combination of a machine hav-
ing a lubricating system, driving means
therefor, and means dependent upon said
lubricating system for loading said machine.

63. The combination of a machine having
a lubricating system fed from a body of
lubricating oil, driving means for said
machine, and means dependent upon the

level of said body of oil for loading said

machine.

69. The combination of a machine, driv-
ing means for said machine, means for load-
caid machine dependent
chine, and Imeans controlled by said load-
ing and unloading means for stopping said
driving means after said machine has been
unloaded. -

70. The combination of a machine having
a lubricating system, driving means there-

for, means controlled by said lubricating

system for loading or unloading said ma-
chine, dependent upon a predetermined
speed of said machine, and means cooperat-
ing with said lubricating system for render-
ing said driving means. inactive after said
machine lias been unloaded.

71. The combination of a compressor,
driving means. therefor, a fluid container
fed by said compressor, means for render-
ing said diiving means active to drive the
compressor, means for loading or unloading
snid compressor dependent upon a prede-
termined speed of said compressor, means
for rendering said driving means inactive
when the finid in said container has attained
a predetermined pressure, and means de-
pendent upon the speed of said compressor
and cooperating with said last named means
for rendering said driving. means inactive
after said compressor has been unloaded.

72. In an unloader, an unloader eylinder,
a piston in the cylinder, & spring for the
piston, an exhaust port for the cylinder, a
valve for the exhaust port, a piston for
opening the valve and a spring for holding
and means actuated by
inward motion of the unloader piston for
applying pressure to the valve piston for
opening the valve. '

78. In an unloader,
a piston in the cylinder, a spring for-the
piston, an exhaust port for the cylinder, a
valve for. the exhaust port, a piston for

opening the valve and a spring for holding
and means actuated by m-

the valve closed;
ward motion of the unloader piston for ap-
plying pressure to the valve piston for open-
ing the valve, said cylinder having a re-
lease port for the release of pressure on the
valve piston to permit the valve spring to
cloge the exhaust port. '

x4 In combination, a motor, an air con-
pressor, a switch for the motor and means
dependent upon the pressure of air and de-

an unloader cylinder, -
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péndent- upon the ability of the compressor

to speed up, for operating the switch:

75. In combination, a motor, an air com-
pressor, a switch for the motor and means
dependent upon the pressure of the com-
pressed air and dependent upon the attain-
ment of a predetermined speed by the com-
pressor within a given period of time for
operating the switch.

76. In combination, a motor, an air com-
pressor, a starting resistance for the motor,

a switch for cutting out the starting resist- -

ance, means dependent upon the pressure
of the compressed air and dependent upon
the attainment of a predetermined speed by
the compressor within a predetermined

_ period of time for operating the switch to

20

25

30

35

40

cut out the starting resistance.

7%. In combination, a motor, an air com-
pressor, a loading device for the air com-
pressor, a starting resistance for the motor,
a switch for cutting out the starting resist-
ance, means dependent upon the pressure
of the air and dependent upon the attain-
ment of a predetermined speed by the com-

‘pressor within' a predetermined period of

time for first operating the switch to cut
out the starting resistance and then operat-

_ing the loading device for loading the com-

pressor. o

78. In combination, a motor, an air com-
pressor, a loading device for the air com-
pressor, a starting resistance for the motor,
a switch for cutting out the starting resist-
ance, means dependent upon the pressure of
the air and dependent upon the attainment

-of a predetermined speed by the compressor

within a predetermined period of time for
first operating the switch to cut out the start-
ing resistance and then operating the load-
ing device for loading the compressor, said
means comprising a fluid pressure system
and a pump constantly connected to the
motor.

79. In combination, a. motor, an air com-
pressor driven by the motor, a switch for
the motor, and oiling system for the com-

pressor, and means actuated by the air pres-,

sure for governing the operation of the

_ switch through the medium of the oiling sys-

tem.

80. In combination, a driving motor, a
main switch for the motor, a starting re-
sistance for the motor, a switch for cutting
out said resistance, a pump invariably con-

‘nected with the motor, means for closing

the main switch independently of the opera-
tion of the motor, and means actuated by

* said pump for operating said second switch.

81. In combination, a driving motor for
operating a driven machine, a main switch
for the motor, a starting resistance for the
motor, an auxiliary switch for cutting out

“said starting resistance, a pump of small ca-

pacity compared with the power of the motor,

2L

invariably connected with the motor, means
for closing the main switch independently
of the operation of the motor, and means
actuated by said pump for operating said
auxiliary switch and means released by the
closing of the auxiliary switch for holding
the main switch closed.

82. 1n combination, a motor, a main switch
for the motor, means external to the motor
for closing the main switch, a starting re-

70

75

sistance, an auxiliary switch for cutting out -

the starting resistance, a pump driven by the
motor at all times and an operating cylinder
for the auxiliary switch actuated. by the
pump. : ‘

$3. In combination, a motor, a main switch

for the motor, means external to the motor -

for closing the main switch, a starting re-
sistance, an auxiliary switch for cutting out
the starting resistance, a pump driven by
the motor at all times and an operating cyl-
inder for the auxiliary switch actuated by
the pump, and means for opening the auxil-
jary ‘switch when the pump drops below a
aiven speed.: - '
84. In combination, a motor, a main switch
for the motor, means external to the motor
for closing the main switch, a starting re-
sistance, an auxiliary switch for cutting out

the starting resistance, a pump driven by

the motor at all times and an operating eyl-
inder for the auxiliary switch actuated by
the pump, and means for opening the auxil-
iary switch when the pump drops below a

‘given speed, and means actuated by the

opening of the auxiliary switch for opening
the main switch. =

85. In combination, a motor, a main switch
for the metor, means external to the motor
for closing the main switch and for holding
said switch closed for a predetermined time,
means for opening the main switch, an auxil-

iary switch, a starting resistance controlled.

by the auxiliary switch, means released by
the auxiliary switch when in closed position

for preventing the opening of the main
switch and means dependent upon the speed

of the motor for closing the auxiliary switch
and holding it closed. - ' _

86. In combination, a motor, a main switch,
means external to the motor for closing the
main switch and for holding said switch
closed for a predetermined period of time,
means for opening the main switch, an aux-
iliary switch, a starting resistance controlled
by the auxiliary switch, means released by
the auxiliary switeh when in closed position
for preventing the opening of the main
switch, a fluid operated cylinder for closing
the auxiliary switch and a pump constantly

‘connected to the motor for supplying fluid

under pressure to the motor cylinder.

87. In combination, a motor, a main switch,
means external to the motor for closing the
main switch and for holding said switch
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closed. for a predetermined period of time,
means for opening the main switch, an aux-
iliary switch, a starting resistance controlled
by the auxiliary switch, means released by
the auxiliary switch when in closed position
for preventing the opening of the main
switch, a fluid operated cylinder for closing
the auxiliary switch and a pump constantly
connected to the motor for supplying fluid
under pressure to the motor cylinder, a con-
necting passageway, and a leakage port for
the fluid to deplete the pressure in the cyl-

inder to permit the auxiliary switch to open. -

88. In combination,.a motor, a driven ma-

chine, a fluid pump invariably connected
to the motor, a fluid pressure cylinder for
applying the load of the machine to the
motor, a passageway connecting the pump
to said cylinder, a leakage port in said pas-
sageway, said eylinder having a piston and
having an overflow port adapted to be un-
covered by the piston when the piston is
at the outer end of its stroke, a release
valve for the cylinder, and means actuated
by inward movement of the piston past the
overflow port to open the- release valve.
"~ 89. In combination, a compressor, a fluid
pump connected to the compressor, a load-
ing cylinder for the compressor, a passage-
way connecting the pump and the cylinder,
a leakage port for said passageway, a piston
driven outwardly by the pressure of fluid
generated by the pump for loading the
compressor, and means responsive to pre-
determined drop in pressure in said cylin-
der for moving the piston of the cylinder
completely inwardly to unload the com-
pressor. _ :

90. In combination, an electric motor, a
driven machine for the motor, a main switch

for the motor, a starting resistance, an aux- -

iliary switch controlling the starting re-
sistance, a loading device for controlling
the loading of the driven machine upon

the motor, means for closing the main switch'

and holding the same closed for a short
interval of time only, means energized by
the motor and dependent upon a predeter-
mined speed of the motor for closing the
auxiliary switch, means controlled by said
anxiliary switch for holding the main switch
closed and-loading means for the driven
machine dependent upon a higher predeter-

-mined speed, and operable only after the

auxiliary switch is-closed.

91. In combination, a starting resistance,
a switch for the starting resistance, an elec-
tric motor, a driven machine, a loading de-
vice for loading the driven machine upon
the motor, a cylinder for the switch, a cyl-
inder for the loading device and a pump

“invariably connected to the motor for ener-

gizing first the switch cylinder, and second,
the loading cylinder. )
92.-In combination, a driving motor. a

_operate
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driven pump, a main switch for the motor,-
a starting resistance, an auxiliary switch
for the starting resistance, means for nor-
mally unloading the pump, fluid pressure
operated means for the auxiliary switch, a
second fluid pressure operated nieans for
the loading device, and means dependent
upon the speed of the driving motor for
causing the actuation of the pressure oper-
ated -means for the auxiliary switch and
thereafter the actuation of the pressure con-
trolled means for the unloading device.

93. In combination, a motor, a switch,
means for holding the switch closed for a
short period of time only, means dependent
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-upon the attainment of a predetermined -

speed by the motor for holding the switch
closed, said last means being actuated upon
a reduction in speed of the motor to re-
lease the switch, and means tending to open
said switch. o

94. In combination, a compressor, an un-
loader for said compressor, a spring for said
unloader; a fluid pump driven in unison with'
the compressor and a piston operated by the-
fluid pressure from said pump for opposing
and overcoming the said spring to cause
loading of the compressor. -

95. In combination, a compressor, an un-
loader for the compressor, a spring for said 95
unloader, means driven in synchronism with
the compressor for generating a fluid pres-
sure and a piston operated by the fluid pres-
sure for opposing the spring to cause un-
loading of the compressor and a leakage 100
port for preventing loading until a pre-
determined speed of the compressor is
reached. : ,

96. In combination, a compressor, an un-
loader for said compressor, a spring for the 103
unloader, means connected to the compres-
sor for generating a fluid pressure, a piston

(% by the fluid pressure for opposing -
the said spring to cause loading of the com-
pressor, a cylinder for the piston; said eyl- 110
inder having a port which is overrun by the
piston when the.unloader spring has heen
overcome by said piston. ‘ S

97. In combination, a compressor, a main
reservoir, a motor, a starting resistance. a 113
main switch for the motor, a starting resist-
ance switch, operating cylinders for said
switches, an auxiliary air reservoir charged
from the main reservoir, means dependent
upon a predetermined minimum pressure in 120
the main reservoir for connecting the .aux-
iliary reservoir to the main switch cylinder.
means dependent upon the speed of the com-

85

_pressor for applying pressure to the start-

ing resistance switch cylinder, the main 125
switch cylinder having a leakage port for
permitting the pressure of the auxiliary res-
ervoir to leak away and permit opening of
the main switch within a given period of
time, and a detent for holding the main 13
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switch closed so long as the starting resist-

. ance switch is closed.

10

20

98. In combination, a motor, an air com-
pressor, a switch for the motor, and means

‘controlled jointly by the pressure of the air

delivered by the compressor and the speed
of the compressor for operating said switch.

99. In combination, an-unloader compris-
ing a spring, a cylinder, a piston for oppos-
ing sdid spring, an exhaust valve for the
cylinder, means for supplying fluid under
pressure to said cylinder, expansible means
contained within the cylinder between the
piston and the exhaust valve, retrograde
movement' of the piston ‘heing adapted to
press upon said expansible means and to
open said "exhaust valve, said expansible
means being- collapsed when the exhaust
valve is opened.

100. In combination, a cylinder, a spring,

‘a main piston, an admission port for fluid

pressure, an exhaust valve, auxiliary pistons
adapted to separate when the main piston is

- forced outwardly and. to trap fluid between

25
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them, means for forcing the main piston in-
wardly to engage one of the pistons and to
force the exhaust valve open, said cylinder
having cooperating ports to permit the dis-
charge of the trapped fluid when the exhaust
valvé is open.

101. In combination, a motor, a switch for
the motor, a pair of pumps driven by the
.motor, a fluid pressure system individual to
each pump, and means controllable by an in-

8 crease in pressure of one system or by a
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decrease of pressure of the other system
beyond: predetermined limits for operating
the switch. <
102. In combination, a motor, a switch for
the motor, a pair of pumps driven by the

motor, a fluid pressure system individual to-

each pump, means controllable by an in-
crease of pressure in one system for causing
a decrease in pressure in the other system,
and means controlled by decrease of pressure

in said other system for opening said switch. -

103. In combination, a motor, a switch for
the motor, a pair of pumps driven by the
motor, a fluid pressure system individual to
each pump, means controllable by an in-
crease of pressure in one system for causing

a decrease in pressure in the other system,.

and means controlled by decrease of pressura
in said other system for opening said switeh,
and means respotisive to overload condition
of the motor for decreasing the pressure in
said other system. -

"104. In combination, a motor, a switch for

- the motor, a pair of pumps driven by the

60

motor, a fluid pressure system for each pumyp,
means controllable by an increase in pres-
sure of one system or a decrease in pressure
of the other system beyond predetermined
limits for operating the switch, and means

responsive to overload cenditions of sajd

motor for causing actuation of said latter
means. i )

105. In combination,a motor, a switch for
the motor, means for closing said switch
temporarily, means for holding said switch
permanently closed, a pump, a fluid pres-
sure system fed by said pump, and a pressure
sensitive element controlled by a drop in
fluid pressure in said system for releasing
said switch holding means.

106. In combination, a motor, a switch for
the motor, a pair of pumps driven by the
motor, a pressure system for ome pump, a
pressure ‘system for the other pump, and
means controlling the operation of said
switch; said means being controllable by the
pressure of each system. _

107. In combination, a totor, a switch for
the motor, an electro responsive element in
series relation with the switch, a pump, a
pressure system fed by the punp, and means
controlled by the pressure in the system and
responsive to said element for operating the

-switch.

108. In combination, a motor, a switch for
the motor, a pair of pumps, a pressure sys-
tem individual to each pump, an elec¢tro re-
sponsive ‘element in series with the switch
and means controllable by both pressure sys-
tems and by said element for operating said
switch. '

109. In combination, a motor, a switch for
the motor, an electro responsive element in
series relation with the motor, a pump, a
pressure system fed by the pump, and means
controlled by the pressure in the system and
responsive to overload conditions of said
element for opening the switch.

110. In combination, a motor, a main
switch for the motor, means for holding the
switch closed, a fluid pressure.system adapt-
ed to. be maintained under pressure by a
predetermined speed of the motor, and
means for releasing said holding system by
lowering of the pressure of said system.

. 111. In combination, .2 motor, a main
switch for the motor, means for holding the
switch closed, a fluid pressure system adapt-
ed to be maintained under pressure by a
predetermined speed of the motor, said hold-
ing means being released by lowering of the
pressure of said system, and means respon-
sive to current drawn by the motor for
bleeding the fluid pressure system to cause
opening of the main switch. :
112 In combination, a motor, a main

- switch, means for automatically closing the

main switch, a starting resistance, a starting
resistance -cut-out switeh; a fluid pressure
system having means for closing the cut-out
switch, means for holding the main switch
closed, said means being active only while
the cut-out switch is closed, said fluid pres-
sure system having a pump driven by said
motor for providing an operative pressure in
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said system so long as the motor speed is

above a predetermined value. .
118. In combination, a motor, a2 mam
switch, means for automatically closing the

main switch, a starting resistance, a starting

resistance cut-out switch, a fluid pressure

system having means for closing the cut-out
switch, means for holding the main switch
closed, 'said means being active only while

the cut-out switch is closed, said flud pres-

sure system having a pump driven by said
motor for providing an operative pressure
in said system so long as the motor speed is
above a predetermined value, and means re-
sponsive to abnormal current flow through
the motor for bleeding the pressure in said
system. :
114.
the motor, a switch cylinder for closing the
switch, a compressor, & Mmain Teservoir, an
auxiliary reservoir, a pneumatic governor
having a high pressure responsive element
and a low pressure responsive element, a
governor valve controlled by the high pres-
sure - element for connecting the auxiliary
reservoir to the main reservoir, and con-

trolled by the low pressure element for con-.

necting the auxiliary reservoir to the switch
cylinder, said switch cylinder having a blow
down port for depleting the pressure in the

auxiliary reservoir and switch cylinder, and"

a mechanical detent for helding the motor
switch closed. :
115. In combination, a motor, a switch
for the motor, a switch cylinder for closing
the switch, a compressor, a main reservoir,
an auxiliary reservoir, a pneumatic gov-
ernor having a high pressure responsive ele-
ment and a low pressure responsive element,
2 governor valve controlled by the high
pressure element for connecting the auxiliary
reservoir to the main reservoir, and con-
trolled by the low pressure element for con-
necting the auxiliary reservoir to the switch
cylinder, said switch cylinder having a blow
down port for depleting the pressure in the
auxiliary reservoir and switch cylinder, and

'a mechanical detent for holding the motor

switch closed, and means responsive to the
pressure in the auxiliary reservoir for re-
leasing said detent.

116. In combination, a motor, a switeh for

the motor, a switch cylinder for closing the.

switch, a cofpressor, a main. reservoir, an
auxiliary ‘veservoir, a pneumatic governor
having a high pressure responsive element
and a low pressure responsive element, a

- governor valve controlled by the high pres-

GO

sure element for connecting the auxiliary

reservoir to the main reservoir, and con-

trolled by the low pressure element for con-

necting.the auxiliary reservoir to the switch

cylinder, said switch cylinder having a blow
down port for depleting the pressure in the
auxiliary reservoir and.switch cylinder,and

In combination, a motor, a switch for
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a mechanical detént for holding the mbtor

switch closed, and means dependent upon

the speed of the motor for applying and re-
leasing said detent.

117. In combination,a motor, a'switch for
the motor, a switch eylinder for closing the
switch, a-compressor, a main reservoir, an
auxiliary reservoir, a pneumatic governor
having a high pressure responsive element
and a low pressure responsive element, a
governor valve controlled by the high pres-

sure element .for connecting the auxifiary
reservoir. to the main reservoir, and con-.
trolled by the low pressure element for con-.

necting the auxiliary reservoir to the switch
cylinder, said switch cylinder having a blow
down port for depleting the pressure in the
auxiliary reservoir and switch cylinder, and
a ‘mechanicak detent for holding the motor
switch elosed, a starting resistance for the
motor, a cut-out switch responsive to the at-

- tainment of a predetermined speed of the

motor for cutting out said resistance, said
cut-out switch controlling said detent, and
means responsive to pressure in the auxiliary

"B

90

reservoir for causing opening of the cut-out

switch and release of said detent. -

118. In combination, a motor, a switch for
the motor, an electro responsive device n
series relation with the switch, a pump, 2
pressure system fed by the pump and means
actuated by fluid pressure from the system
and controlled by said electro responsive de-
vice for operating said switch.

119. In combination, a compressor having
an intake valve, means for holding the in-
take valve out of action, a pump operated
in unison with the compressor, a
sure system fed from said pump and being
adapted upon the attainment of a %redeter-
mined speed of the compressor to build up
a desired fluid pressure, a pressure actuat-
ed element connected to said system and
adapted to be actuated upon the building up
of said desired fluid pressure for controlling
said holding means to permit the intake

- valve to act. " :

120. In combination, a cémpressor, having
an intake valve, means for holding the in-
take valve out of action, a pump operated

_in unison with the compressor, a fluid pres-

sure system fed from said pump and being
adapted upon the attainment of a predeter-
mined speed of the compressor to build up
a desired flnid pressure, a pressure actuated
element connected to said system and adapt-
ed to be actuated upon the building up.of
said desired fluid pressure for controlling
said holding means to permit the intake
valve to act, said system having means for
releasing pressures in excess of the. desired
value for higher speeds-of the compressor.

121. In combination, a compressor to be
loaded and unloaded, a pump driven in uni-
son with the compressor, a fluid pressure
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system fed by said pump comprising an
unloading control cylinder having a loaded

piston for controlling the Idading and un-.

" loading of the compressor, said system hav-

ing a, leakage port for preventing a build-
ing up of the required pressure in said cyl-
inder until a predetermined speed of the

" compressor is attained.
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122. In combination, a compressor to be
loaded and unloaded, a pump driven .in uni-
son with the compressor, a fluid pressure
system fed by sald pump comprising an
unloading control cylinder having a loaded
piston for controlling the loading and un-
loading of the compressor, said system hav-
ing a leakage port. for preventing a build-
ing up of the required pressure in said cyl-
inger until a predetermined speed of the
compressor is attained, and a leakage port
for releasing excessive pressures caused by
speeds in excess of said ' predetermined
speed. - :

" 123. In combination, a compressor to be
unloaded, a pump driven in unison with the
compressor, a fluid pressure system fed by
the pump comprising a pressure operated
element for loading the compressor upon
the attainment of a predetermined pressure
in said syste.a, means for preventing the
attainment of said predetermined pressure
in the system until the compressor attains
a required speed, and means for preventing
the building up of higher pressures upon
attainment of more than the required com-
pressor speed. :

~'124. In combination, a -compressor, a
pump driven in unison with the compressor,
a pressure- system individual to the com-
pressor, a pressure system individual to the
pump, and means controlled by the pressure
1n each of said systems for unloading said
COMPressor. :

125. In - combination, a compressor, a
pump driven in unison therewith, a pressure
system for the compressor, a pressure sys-
tem for the pump, means controlled by the
attainment of a predetermined pressure in
the pump pressure system for loading of
the compressor and controlled by the at-
tainment of a predetermined pressure in
the compressor system for unloading the
COIMpPressor. - K

126. In combination, a compressor, a

pump driven in unison with the compressor, *

a fluid pressure system fed by the pump
comprising a pressure actuated element for
loading the compressor upon the-attainment
of a predetermined pressure of the fluid in
said system, and a quick release valve for

evacuating the pressure in said system for

unloading the compressor promptly upon a
decline in. pressure in the fluid system.

©'127. In combination, a compressor, a
pump driven in unison with the compressor,
8 fluid pressure system fed by the pump,

said system comprising a pressure actuated
element for loading the compressor, and a
quick release valve for said system for
promptly unloading the compressor upon a
drop in pressure in said system. ,
128, In combination, a compressor, driv-
ing means therefor, a pump driven in uni-
son with the compressor, control means for
said driving means, a fluid pressure system
fed by said pump, said system comprising a
pressure actuated. element for said control
means, and a quick release valve for
promptly releasing the pressure in said sys-
tem upon a decline in pressure in said sys-
tem below a desired value. ’ .
129. In combination, a compressor, driv-
ing means therefor, a pump driven in uni-
son with the compressor, control means for
said driving means, a fluid pressure system
fed by said pump, said system comprising
a pressure actuated element for said control
means, means for preventing the building

‘up of the required pressure in said system

until said compressor attains a predeter-
mined speed, and a quick release valve for
promptly releasing the pressure in said sys-
tem upon a decline in pressure in said sys-
tem below a desired value. 3

130. In combination, a compressor, driv-
ing means therefor, a pump driven in unison
with the compressor, control means for said
driving means, a fluid pressure system fed
by said pump, said system comprising a
pressure actuated element for said control
means, means for preventing the building-
up of the required pressure in said system
until said compressor attains a predeter-
mined speed, a quick release valve for
promptly releasing the pressure in said sys-

‘tem upon a decline in pressure in said sys-

tem below a desired value, and means for
releasing pressure in said system in excess
of the required value. ‘

131.»In combination, a positively operated
liquid circulating system, yielding means for
unloading a compressor, and means actuated
by the pressure in said system for rendering
said unloading means inactive. .

132. In combination, a compressor driving
shaft, a pump driven thereby, a liquid cir-
culating system operated by said pump,
yielding means for unloading the compres-
sor, and means actuated by pressure in said
system for rendering said unloading means
inactive. ' o

133. In combination, a compressor, a driv-

"ing shaft, a pump driven thereby, and-

means controlled by said pump for loading
said compressor when the latter is driven af
a predetermined speed.

134. In combination, a compressor, a driv-
ing shaft,.a pump driven thereby, and
means controlled by said pump for unload-
ing said compressor when the speed of the
latter is reduced to a predetermined point.
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- 185. In combination, a compressor having
a driving shaft, a pump driven thereby, and

“means controlled by said pump for causing

means controlled by said pump

loading of said compréssor when it ag—
proaches full speed and for effecting unloa
ing thereof w

en the speed falls substan-

tially below the speed at which loading

occurs. . _ :
136.-In combination, a driving shaft, a
compressor cylinder, a compressor piston

" driven by said shaft, an inlet valve for said

cylinder, a pump driven by said shaft, and
for causmg

said inlet valve to be held open when sai

. shaft is rotated below a given speed and for
permitting said inlet valve to function where’

said speed exceeds a predetermined rate.
137. In combination, ‘a driving shaft, a
compressor connected thereto, a pump driven
by said shaft, unloading means for saild com-
pressor, means including & pressure actuated

member controlling the loading of said com-,

pressor, and means for varying the pressure
developed by said .pump. =~ ,

138. In combination, a_driving shaft, a
compressor connected thereto, a pump
adapted to be driven at a substantially con-
stant speed by said shaft, means including a
pressure actuated diaphragm controlling the
loading of said compressor, and means for
maintaining a constant pressure on said
diaphragm during said constant speed
operation of the pump. - -

139. In combination, a_driving shaft, a
compressor connected thereto, a pump
adapted to be driven at constant.s eed by
said shaft, unloading mechanism for said
compressor including a_diaphragm con-
trolled by said pump, and means for main-
taining a ‘constant circulation through said
pump and a constant pressure on sa1d dia-
phragm during said constant speed opera-

_tion of said pump.

140. The combination with a fluid com-
pressing means and driving means therefor,
of means operative to effect loading - of
said fluid compressing means when sub-

- jected to a fluid pressure variation of a

50

_Eredetermined- intensity, and means driven

y one of said two first mentioned means for

* producing the requisite fluid pressure varia-

b6

tion at a time when the driving spéed of

said fluid compressing means reaches a pre-

determined desired rate. '
141. The combination with a fluid com-

pressing means and driving means therefor,

of means operative to effect loading of said-

fluid compressing means when subjected to
a fluid pressure variation of a predeter-
mined intensity, means driven by one of

said two first mentioned means for produe- -
~ing the requisite

fluid pressure variation at

a time when the speed of said fluid com-

pressing means reaches a predetermined de-

sired amount, and means governing said

16,041

pressure variation producing means whereby
the requisite fluid pressure variation may be
produced at a different driving speed of said
fluid compressing means. '

“142. The combination with a%ompressof

having suction operated inlet valves and’

mechanism co-operating with said valves for
holding them open, of means for controlling
said unloading mechanism including a pump
driven during running of said ‘compressor.

143. Tn combination, a.compressor having
suction ' operated inlet walves, a driving
shaft, a pump driven by said driving shaft,
and - means controlled by said pump for
effecting loading of said ‘compressor when
the latter is driven at a predetermined speed.
" 144. In combination, a compressor having
suction operated inlet valves, a driving
shaft, a pump driven thereby, and means
controlled by said pump for unloading said
compressor when the speed of the latter is
reduced to a predetermined point. '

145. In combination, a power driven com-

pressor, a fluid pump driven with said com-

pressor, a fluid container fed by said pump,
means for permitting the escape of flud
so that the pressure of the fluid is dependent
upon the speed of the pump, and ‘means
dependent upon fluid pressure for control-
ling the loading of said compressor.

- 146. In combination, a compressor, a fluid
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pump connected to said compressor, a cham-

ber having a movable.
the movements of said wall control the load-
ing of said compressor, a passageway Con-
necting the pump and chamber, and a
leakage port for said passageway of con-
stant area. -
'147. In combination, a compressor, un-
loading means for said compressor, an
means controlled jointly by the pressure-of

“the air delivered by the compressor and
the speed of the compressor and including

a pump driven when the compressor is run-

nihg for controlling the unloading of the

latter. , ' ' :
148. In combination, a member adapted

wall, means whereby -

100

d ‘105

110

to constitute a load for a driving motor, -

pressure generating means driven with said
load constituting means, and means whereby

the pressure generated by said pressure gen-.

erating means causes the application of the
load. =~ . B - o
149. Tn combination, driven means adapt-

_ed to constitute a load for a driving motor,

said driven means being operable in loaded
or unloaded condition, a pressure generating

_system driven with said driven means, and

means whereby the pressure generated may
cause the loading of said driven means upon
the lapse of a predetermined interval after
the starting thereof. _ :

150. In combination, a compressor having
an inlet valve, means for unloading said com-

‘pressor by holding said inlet valve open,
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means controlled by the speed of the com-
pressor for loading the compressor, said
means comprising a pump driven in unison
with the compressor, a hydraulic system

fed by the pump, a loading cylinder having

a piston moved by pressure from the pump
when the compressor opérates at a desired

speed. :

'151. In combination, a compressor having
an inlet valve, means for unloading - said
compressor by il
means controlled by the speed of the com-

. pressor for loading the compressor, said -

means comprising a pump driven in unison
with the compressor, a hydraulic system fed
by the pump, a loading cylinder having a
piston moved by pressure from the pump
when the compressor operates at a desired
speed, said hydraulic sytem having meéans

for preventing the building up of pressure

in the cylinder until the desired speed is at-

tained. . . : .
152. In combination, a compressor having

an inlet valve, means for unloading said

5 compressor by holding said inlet valve open,.

means controlled by the speed of the com-

_pressor for loading the compressor, said

. means comprising a pump ;
with the compressor, a hydraulic system fed
by the pump, a loading cylinder having a

30
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piston moved by pressure from the pump
when the compressor operates at a desired
speed, said hydraulic system having means
for preventing the building up of pressure
in the cylinder until the desired speed is at-
tained and having means for relieving pres-
sure in excess of a desired pressure in said
system.. . . : :
153. The combination with a compressor,
of a fluid. operated unloading mechanism,
and controlling means therefor for increas-
ing the exhaust therefrom during the un-
loading of the compressor without inter-
rupting it. - : .
" 154. The combination with a compressor,
a fluid pressure.pipe and fluid pressure oper-
ated unloading mechanism, of a compressor
controlling means comprising a conduit con-
necting said pipe and said unloading mecha-
anism, and means in said conduit for con-
trolling a flow of pressure fluid to said un-
loading imechanism, for maintaining the
pressure of the fluid in said mechanism sub-
stantially constant during the loading of the

olding said inlet valve open,

driven in unison

a7

compressof, and for rovidihg an acceler-
ated uninterrupted exhaust for the pressure
pressor is to be unloaded. " - -

- 155. The combination with a compressor,

a fluid pressure pipe and fluid pressure oper--

ated unloading mechanism, of a compressor.
controlling means comprising a conduit con-
necting said pipe and said unloading mech-
anism, and means in said conduit for con-
trolling'a flow of pressure fluid to said un-
loading mechanism, for permitting a slow
exhausting of pressure fluid from said mech-
anism during the loading of the compressor,
and for automatically accelerating the ex-

~haust of the pressure fluid, without inter-

fluid from said mechanism when said com-. -

70

rupting the same, from said mechanism

when said compressor is to be unloaded.
156. In a compressor controlling mecha-
nism the combination of a compressor having
one or more inlet valves therefor, a source
of fluid ‘pressure maintained during normal
operation of the compressor, and a pressure
system connected thereto comprising a con-
nection between said source- and said valves,
préssure actuated mechanism - disposed in
said connection for actuating said inlet

valves, means forming a port in said connec- .
tion, a fluid pressure operated valve for said

port, a constantly open bleeder port for said

. connection and a quick releasing valve for
'said system for depleting the pressure in
said pressure actuated mechanism upon a

predetermined drop of pressure therein.
~157. In combination, a compressor having
an intake valve, a receiver therefor, an un-
loader cylinder for the intake valve, a pres-
sure main for said unloader cylinder, an ex-
haust valve for-said unloader cylinder, a
pressure operated device. actuated by air
from the receiver for opening the exhaust
valve, and a quick release valve for said un-
loader cylinder. SR
- 158. A compressor having an inlet valve,
an unloader cylinder having a source of fluid
pressure connected thereto, a leakage port
for said cylinder, and a quick release valve
for rapidly depleting the -pressure in said
cylinder when the pressure drops below a
predetermined value.
In witness whereof, I hereunto subscribe

my name this 6th day of December, 1923.

BURTON 8. ATKMAN.
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- DISCLAIMER - |
Reissue Patent No. 16,041-—Burton. S. Aikman, Whitefish. Bay, Wis. CONTROL
SystEM FOR CoMPREssORs AND THE Like. Patent dated April 7, 1925. Dis-
_claimer filed August 8, 1930, by the assignee, National Brake & Electric Company,.
_the patentee, sald Aikman, concurring. o ' o /
Hereby enters this disclaimer to those claims which are in the following words:
«133. In combination, a compressor, a driving shaft, a pump driven thereby, and
means controlled by said pump for loading said compressor when the latter is driven
at & predetermined speed. ' ' ' e
«134. In combination, a compressor, a driving shaft, a pump driven thereby, and .
" mneans controlled by said pump for unloading said coinpressor when. the speed of the
- ]atter is reduced to a predetermined point. o : " o v
" «135. .In combination, a compressor having a driving shaft, a pump driven thereby,
and means controlled by said pump for causing loading of said compressor when it
approaches full speed and for effecting unloading thereof when the speed falls sub-
stantially below the speed at which loading occurs. :
«136. I combination, a driving shaft, a compressor cylinder, a compressor piston
‘driven by said shaft, an iclet valve for said cylinder, a pump driven by said shaft, .
and means controlled by said pump for causing said inlet valve to be held open when -

said shaft is rotated below a given speed and for permitting said inlet valve to function

where said speed exceeds a predetermined rate.”” _ ,
- «138. In combination, a driving shaft, a compressor connected thereto, a pump
.adapted to be driven at a substantially constant speed by said shaft, means including
& pressure actuated diaphragm controlling the loading of said compressor, and means
for maintaining a- constant pressure on said diapliragm during said constant speed °
operation of the pump. : T o
«139, In combination, & driving shaft, a compressor connected thereto, a pump
adapted to be driven at constant speed by said shaft, unloading mechanism for said
compressor including a diaphragm controlled by said pump, and means for maintain-
ing & constant circulation through said 'pump and a constant pressure on. said. dia-
phragm during said constant speed operation of said pump. ‘

¢« 140. The combination with a fluid compressing means and driving/meé;ns’:‘therefoi', o

of means operative to effect loading of said fluid compressing means when subjected

to a fluid pressure variation of a predetermined intensity, and means driven by one '

of said two first mentioned means for producing the requisite fluid pressure variation
at & time when. the driving speed of said fluid compressing means reaches & predeter-

- mined desired rate. . . ' I ST
“141. The combination with a fluid compressing means and driving means therefor, -

of mesns operative to effect loading of said fluid compressing means when subjected *
“t0 & fluid pressure variation of a predetermined intensity, means driven by one ofvssio
said two_ first mentioned means for producing the requisite fluid pressure variation .~

.. &t a time when the speed of said fluid compressing means reaches a predetermined -
* desired amount, and means governing said pressure variation producing means where- .
by the requisite fluid pressure variation may be produced at a different driving speed:: -

of said fluid compressing means. - . : R SoeE T

. %142, The combination with a compressor having suction operated inlet valves -

and mechanism cooperating with said valves for holding them open, of means for

" - controlling said unloading mechanism .including a pump driven during running of -

said compressor, P R o .

. “t143. In combination, a compressor having suction operated inlet valves, a driving
shaft, a pump driven by said driving shaft; and means controlled by said pump for
effec(tling loading of said compressor when the latter is driven at a predetermined.
speed.. ‘ - _ : . , . B

‘144. Tn combination, a compressor having suction operated inlet valves, a: driving .-
shaft, & pump driven thereby, and means controlled by said pump for unloading said .
compressor when thé speed of the latter is reduced to a predetermined point. .

145. In combination, & power driven compressor, a fluid pump driven with said
compressor, & fluid container fed by said pump, means for permitting the escape of
fluid so that the pressure of the fluid is dependent upon the speed of the pump, and

. means dependent upon fluid pressure for controlling the loading of said compressor,

© 146, In cpmbinatlon, a compressor, a fluid pump connected to said COMPressor,

a chamber having a movable wall, means whereby the movements of said wall control

the loading of sald compressor, a passageway connecting theé pump and chamber, and

a leakage port for said passageway of constant area.

“147. In combination, a compressor, unloading means for said compressor, and
means controlled jointly by the pressure of the air delivered by the compressor and
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the speed of the compressor and including & pump driven when the compressor is
running for controlling the unloading of the latter. - _ o

“148. In combination, a member adapted to constitute a load for a driving motor,
pressure generating means driven with said load constituting means, and means
whereby the pressure generated by said pressure generating means causes the applica-
tion of the load. ’ ‘ : '

“;49. In combination, drivén means adapted to constitute a load for a driving
motor, said driven means being operable in loaded or unloaded condition, a pressure’
generating system driven with sald driven means, and means whereby the pressure

© generated may cause the loading of said driven means upon the lapse of a predeter-

mined interval after the starting thereof.” :

[Official Gazette, August 26, 1930.] - :




