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LOUIS A. MAXSON, OF CLAREMONT, ]
CHINERY COMPANTY, A

COMPRIEREOR-CONTROL

Application filed Lugus

Lo all whom it may concern:
Be it Luovm that I,

B £ o
s AL Maxsox, a‘

A\l
citizen of » Unite ‘1 x_rt‘lte‘\ vesiding  ab
(fia,x'emm]t. n thc county of Sullivan and

State of New Hampshive, have invented cer-

tain new and useful Improvements in Co-n-
pressor - Controlling M”ti dae of which
the following is a full. clear, and exact speci-
fication.

My invention relates to compres
tems, and more particolarly to mech:
for controlling the operaticn of rompre
systems.

An object of my invention Is
an 1rf1p1'ov d COmPIessor c(mt“'o‘a 1,
nism. en
_provide an 1mp10x/ba ﬂlLCh&ﬂlSul Tor. contro
ling the operation of electrically driven com-
pressors whereby the utmoest economy in op-
eration may be realized. further object
of my invention is to provide an improved
compressor controlling mechanism dﬂ.p"@ TS
to unload the compressor and to stop th
same, the performance of one or both o
these Lunctmn being anfomwhcaﬂy regu-
lated by the nature of the load un t
pressor system. Other ohjects of
tion will appear mn-the couvse «
ing spesiftcation and the appen flm

In the accompanying
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draw ings h
shown for purposes of Hlustration one e
bodiment which my invention may assume
in practice.

In these drawings,—

fig.

1 is a view mainly in side elevation
but partially in section of & compressor svs-

tem provided with the il astrative form of
my improved mechanism.
Fig. 2 15 a view 1n central longitudinal

section through the ilustrative embodiment
of one element of my improved compressor
rontrolling system.

?410 3 1s a diagrammatic view showing the
relation of the Jalt&

T 1g. 4 frag
view of a Ome‘oﬂm

Fig. 5 is a view corres pmmu o M
and showi ng a further nossible modifies

Fig. 6 is a detail showing a si
mochﬁcatmn

It 15°a well known fact that b
electrically driven compressor svs tunm it 18
more economical to run the COMPIessOr §Ys-
tem. unloaded for a matter of several min-
utes, due to the low current consumptlon of

vv‘*

Boa

1t1on.
siill diffevent

CORFPORATIO

OFFICE.

iRE, ASSIGNOR T0 SULLIVAN MA-
N OF MASSACHUSETTS.

TG MECIAIVIZN.
serial Wo. 489,093,

the motor when no moie than a friction load

.1

is rried, rather than to stop the mo-
tor and draw hmvﬂy upon the mains as is
the case in starting up the motor. Hur-
i‘uct more wear upen the stavting appar atus

may m veduced by avoiding the f'*oppmn of
H'ne otor excepl in instances when it will
e ﬁmm(i advantageous from the standpoint
of economy to discontinue the compressor
i It hag been found possible in prac-
v-each compressor nstallation to as-
hc period of idle running which
e equivelent in the terms of current
xpense o starting up the compressor
driving motor and hmgmo the compressor
up fe °peﬂd
by invention consists of improved com-
pressor coamo Iing mechanism adapted to be
adjusted so that it way unload the compres-
s:o" ~md not stop the same if the rate of air
consumption is such as to render the prob—
able period of unloaded operation of the
compressor less than the predetermined pe-
viod -0 which it would b financially eco-
nomical to shut dewn the driving motor and
‘hich by a novel control gystem serves to
stop the motor shortly after the compressor
lias been unloaded it the air consumption is
mi stich as to render it economical to main-
tain the cumm essor driving motor in opera-
tion until further pumping is needed.

in the aecompa nying drawings in which
I have shown for purposes of illustration
one form which my invention mav assure
in practice, a compressor 1s indicated at 1.
This co pressor comprises a cylinder 2 in
which a piston 3 is reciprocable by usual
mechanism driven from the crank shaft 4.
Snitable inlet valve mechanisms 5 ave pro-
vided 1 by way of suitable discharge
mechanism indicated at ¢ the compressed
"‘hn'd from the compressor cylinder is dis-
sharged to a tme 7 from swhich it passes to
recelver The nlet valve mechanisms
5 (fempz'i(‘o nlet va h‘m 1 wwhich ave adapt-
ad opened by atmospheric pressure
hp'w ereation of a Jmt on in the ends of the
cylinder during the suetion strokes of the
piston and which are dd“mfe{ to be seated
by light springs 11. mr‘moed n line with
these valves are pistons 12 ot o well-known
construction which are reciprecable in eylin-
ders 18 and ave adapted to be moved by re-
celver pressure transmitied to them through
branch pipes 14 and main pipe 15 under the
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control of o vilot y

ni'.’e {’0 vcn \;1’4\1-
nanner and which
trative form shown
son type.  From

nechanism up fo t ‘wi!i Lo evi-
dont that when the receiver pressure ereess
A

2 pl‘uktcmn,,
valve
preﬁ*qm l]
sages 14 bes
Lor will thu

maintain i‘h:ﬁm nz‘,o“ dn.«
ronning of the compr

pressive action. the air
frem end to end of the «©
mechanism so far deseribed 1s
and s in commeon commeraial nse.

The compressor crank shatt 4 is provided
with a combined fly and driving wheel 17

RO R

which is C(mneued by a ht 1t lo with th
compressor dr w ne mo‘;m' .
pulley 20 serving to mai ntain Lhe beit In

contact with the majm Dor

ions of the pe-
ripheries of the i

‘iving wheel 17 and motor
<h Iving pulley. ¥or the purpose of effect-
ing stoppage the motor 19 ,n- the evem
that this be found desirable and to accon

\4
plish this stoppage nmnn)* v if it is t 1

of

accomplished at all. T have pu‘\"wl im-
prove:d 10011‘1:1%31” ooperating  with the

])1101 valve 16, one lustrative form of which

1s shown hevewith. Referring to Fig. 5, the
generztor {+ supplies current “umwh the

mains 22 and 22 to the m otfn M oand the
main 22 iz controlled by a main line switeh
924,

To simplify the dizclosure none of ‘;‘ho
wotor starting equipment is illustrated ex
cept the main iine switch 24, The main I
switch 24 comprises contacls 25 and
adapted to be electrically connectéd by 2
awiteh member 27 which is mounted upon a
rod 28, and the latter is ad 1ptef1 to be movad
in opposite directions by electro-ma
and 30 respectively. Tt \vﬂl ¥
one end of each m' these ele
connected to the main 23 svhi
of the winding of the magne
ed to an electrie contact ’es'
the other end of the w mfhi,
30 is connected to the conta
or the purpese of ma mtfvmww WS
member 24 move positively in ¢pen or
poesition after 11@ eivenits fn'x'ougz, the
nets 20 sad 20 are broken.
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I employ a
as indicated. the fuler

oted weight i of
this weight, being located mid-way be-
tween the open and omceﬂ positions of the

switech member 27 and the lower end of the

weight lever heing pivoted to the switch
member wherehy as f“vi‘d» opens and

closes the weight pass ‘om one side to the

other of a vertical iin gsing thy
tulerum 33,
The contact 70 is insulatedly mounted, in

1,521,084

t]us illustrative form of my invention, upon
the face of a pressure ¢ oauge 35 which is of
relatively large size. The contact 78 is a
niovable contact and is carried, in this illus-
trative form of my inventi on. at the outer
end of a plwm l'od 37 to which it is pr*ot-
ally connected and velative to which 1t 1s
held in a ]_1'8(1(%6111111 ed posiuion by a light
spring 38, The piston rod 37 is provided
with a suitably packed piston 88" recipro-
cable in a cylinder 39, which cyhnder 15 se-
cured to the face of the gauge 35 in such
manner that the contact 78 may in one posi-
tion occupy a position \mxcopondmﬂ to the
contact 70 but spaced therefrom by a dis-
tance equal to eight pounds on the gauge
readi The piston 38" is normally fo orced
substantially to the bottom of the eylinder
3 yring 40 and is adapted to be moved
‘dlv in the eylinder 40 by fluid under
nve, hervein cﬂ supplied thmuon a pipe
resey \(,u' 49 which is ad apted to
0 receiver pressure upoen open-
ilot .a]w 16, finid being con-
1o line 13 by means of a T 43
The 1)1pb 41 is prrm ded with
L5 ‘ﬂ(- me lower end of the cyl-

a~r
ay

wyided with an initial receiv-
ainber 4-(’; from which, by port 47 con-

hat
d by an zrqusiable needle valve 48, the
ad into the lower end of the
To facilitate ﬂ% :cim n of fluid
11'19 39, a ball check valve 50
L spring contmls the pf}.s-
] partiti
chamber 46
It Wiﬂ

tl onv
umd i dischar

43 separating
from

e

omn a direct
es of 1Hust at

l.t :]1

o unloaded at the m ome** 0
1
T

be PO DYESLOT
reaches 80 ponnds and 18
‘W(i ’l at ti‘(} TD()“‘(”]L ‘TﬂCn
s dropped to 70 pounds.
70 1s disposed on e
at a poin nt correspond-

30

he pressure « )’f' 70 poTX ds.
e on the piston rod !
n the fon B

gt no
1

enpy a position In the ¢
contact 70 and corr "f-)on(“mg; on that

7 Q
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Qqu e Of

ther“bﬂ cansed 10 po

ms of a Qﬂ.ut S\slich,
Let it be assumed that

culated or found by

1t has bes
e}:peripmnt *hzt
compressor remains unloaded morve th

rl and ex-
v is sfopped
motor were {9

quhm the quantity of current u
2 will be less if the motfe
Would be the case 1f the

than
be kept running with buf ths light lead of
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the unloaded compressor. It will be evi-
cdent that if the compressor load is sub-
stantially constant over a considerable
period of time the drop over a short period
of time will probably bear a definite pro-
portion to the drop over a greater period
of time. For example, if the receiver pres-
sure drops from 80 pounds to 78 pounds
in one minute, it will probably drop to 70
pounds in about five minutes. Now, let it
be assumed that the needle valve 48 is so
adjusted as to cause the piston 38’ to move
upward under the action of oil from the
receiver 42 at such rate as to bring the con-
tact 78 out to the arc in which the contact
70 Jies in just one minute, and, assuming
that the compressor unloaded at 80 pounds,
it will be evident that if the air consump-
tion is less than at such a rate as to cause
the compressor to be reloaded at the end
of five minutes or less, the needle 36 will
still have its extremity in such position as
to be contacted by the contact 78 when
the latter has reached its highest position,
but that if the rate of use of air from the
receiver 8 is such so as to cause the coni-
pressor to be reloaded in, say, three minutes
the pressure drop will have been so rapid
as to cause the needle 36 to have moved
Leyond the path of contact 78 prior to the
instant when the latter reaches the arc in
which the contact 70 is located. It will
thus be evident that if the load is such as
to render it economical to stop the com-
pressor, the circuit contvolled by the con-
tact 78 and the needle 86 will be closed
and the compressor stopped, but if the air
consumption is so great as to cause the com-
pressor to be reloaded say in 1, 2, 8, or 4
minutes instead of some period over five
winutes, the needle 86 will have moved so
rapidly toward the contact 70 that it will
not be touched by contact 78 at all and so
that the compressor will not be stopped.
Noting now Fig. 3, it will be clear that
the compressor motor is idle, the switch 24
Leing open and hence the needle 36 is mov-
ing 1in the direction of the arrow if any air
is being used or leaking. When this needle
touches the contact 70 a circuit will be
closed through the magnet 30 and the main
line switch will be closed. The unloader
valve 16 is so adjusted as to cause the com-
pressor unloading mechanism indicated by
the parts 12, 13, ecte., to reload the com-
pressor at 70 pounds or slightly below. Tt
will thus Dbe evident that the motor will
start first and the compressor will then be
loaded. Preferably, the pilot valve 16 will
be so constructed that its reloading range
is about 1 pound more than the range of
the electric control so.that the motor will
start the compressor before it is reloaded.
When the pressure has been built up in the
receiver 8 to 80 pounds, the pilot valve 16

will operate to unload the compressor and
simultaneously will admit pressure to the
reservoir 42. Under the action of this pres-
sure, the oil will cause the piston 387 to be-
gin to rise in the cylinder 39. If the rate
of use from the receiver is such as to cause
the compressor to turn over idly for, say,
seven or cight minutes before reloading,
the contact 78 will close the circuit with
the needle 86 before the latter is moved un-
der the influence of falling pressure out
of the path of travel of the contact 78 and
thus the compressor will be shut down. On
the other hand, if the rate of pressure drop
is rapid due to the rapid use of air the
needle 36 will move so rapidly that the
civenit through the magnet 29 will not be
closed at all and so reloading of the com-
pressor will occur only when the valves
10 ave allowed to seat due to the action of
the pilot valve 16. The fact that the needle
36 will contact with the member 70 will be
mmmaterial since it will simply cause a cur-
rent to pass through the magnet 80 tending
to close the switch which is already closed.
As the windings of the magnets 29 and 80
are quite fine, there will be very little
current used in this mechanism. and fur-
ther it will be obvious that the current flow
through these cireuits will oceur only dur-
ing the time when the needle 36 is in con-
tact with cither of the contacts, 70 or 78
which condition exists only a relatively
small portion of the time. If desired, au-
tomatic means could be provided to cause
the switch 24 on opening to break the cir-
it through the needle 86 and the contact
78 and on closing to restore the circuit to
condlition to be closed while interrupting the
cirenit through the magnet 30 which it has
just closed, this being possible by arrang-
ing, for example, an auxiliary switeh con-
trolied by a movement of the weight 32 or
by the movement of the rod 28 in each of
the pilot eciveuits. One such arrangement
iz diagrammatically shown in Fig. 5 where
the auxiliary movable switch members 79
and 80 respectively cooperate with fixed
contacls 81, 82 to interrupt the cireuits
through the solenoids 29, 30 after the sole-
noids have done their work, it being under-
stood that the switches will be insulated
in some suitable manner from the rod. It
will be noted that the spring 88 exerts such
a light pressure upon the contact 78 that
the needle 36 will not be bent or distorted
as the contact 78 touches it.

From the foregoing description, it will
be evident that my improved mechanism,
so-to-speak, anticipates the load and regu-
lates the compressor automatically in ac-
cordance with the prospective load. Tt will
be understood that this device is primarily
of use in installations where the rate of
discharge of air or its use from the re-
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ceiver is relatively comstant. Such con-
ditions would be found in plants using a
large number of small hand air motors
for, on the average, approximately the same
number would be in use at all times or bet-
ter put, the demand for air would not be
rapidly fluctuating, but more or less uni-
form at any given time. Amnother type of
installation in which this mechanism would
be of utility would be in air lift pumping
plants where the rate of discharge to a
plurality of wells would be move or less
constant depending upon the number of
wells in use. The primary function of this
device is evidently for use where the load
is relatively constant or where the varia-
tions in load while not infrequent are sus-
tained over reasonably definite periods of
time.

Tt is evident that a pressure gauge need
not be employed, but that other mechanism
especially designed for the purpose could
be provided such as is shown in Fig. 6
where the cylinder 85 and piston 86 take
the place of the eylinder 39 and piston 38’
and where the mechanism 87 takes the
place of the pressure gauge 35. Tt is also
evident that other means. for example a
collapsible diaphragm, such as is shown at
88 in Fig. 4, could be used instead of the
cylinder 39 and piston 38". It will also be
evident that an electrically controlled pilot
valve could be substituted for the pilot 16
and be controlled by the needle 36 and ad-
ditional fixed contacts. Such a mechanism
would result in absolute synchronism of
the needle moving mechanism and the
mechanism for moving the contact 78 and
so would be excellent in practice. In Fig.
4 such a mechanism is shown, It will here
be evident that only the additional mecha-
nism or the substitute mechanism is illus-
trated, the connections for controlling the
motor starting and stopping switch 24 not
being illustrated, as they would remain the
same as in the diagrams of Fig. 3. Here it
will be noted that a D-valve 90 controls
the supply through a passage 91 to the oil
reservoir and to the unloader through the
passages 15 and 44" respectively, and that
it also is adapted to connect these passages
with a vent 98. For the purpose of moving
the D-valve 90, a pair of solenoids 94 and
95 are provided, the solenoid 95 being
adapted to be energized when the needle 36
contacts with the contact 704, the circuit
then being between the wire 22, through the
needle 36, contact T0#, solenoid 95, back to
the wire 28, and as a result of this connec-
tion, the valve 90 will be shifted from the
position shown in Fig. 4 to its opposite po-
sition and will vent the lines 44" and 15
causing re-loading of the compressor. It
will also be observed that in the position
of the parts shown, the solenoid 94 is ener-

1,521,084

gized and so the valve 90 has been moved
fo the position occupied with the result
that receiver pressure passes through the
pipe 91 to the pipe 15" and to the pipe 447
to unload the compressor and to supply
fluid to the tank 42.

Tt will be clear that the piston 38" and
cylinder 39 could be veplaced by an ex-
pansible diaphragm of a form now in com-
mon commercial use and with such a dia-
phragm, there would be no leakage what-
ever possible. It will be also evident that
the pressnre gauge 85 is merely used for
purposes of illustration and that other
mechanism  for accomplishing the same
funection could be devised.

While I have in this application specifi-
cally described one embodiment which my
invention may assume in practice, it will
be understood that this form of the same
is shown for purposes of illustration and
that the invention may be modified and
embodied in various other forms without
departing from its spirit or the scope of
the appended claims.

What I claim as new and desire to se-
cure by Letters Patent is:

1. In & compressor system, in combina-
tion, a compressor, unloading means there-
for, a driving motor for said compressor,
means for starting and stopping said motor,
and means governed by the rate of air con-
sumption controlling the operation of said
compressor system.,

2. In a compressor system, in combina-
tion, a compressor, unloading means there-
for, a driving motor for said compressor,
means for starting and stopping said motor,
and means operative when said compressor
is unloaded to control said last mentioned
means to effect stopping of the motor if
air consumption is at less than a prede-
termined rate.

3. In a compressor system, in combina-
tion, a compressor, unloading means there-
for, a driving motor for said compressor,
means for stopping and starting said motor,
means controlled by receiver pressure for
controlling said first and second mentioned
means, and means controlled by the rate
of air consumption affecting the control of
said second mentioned means.

4. In a compressor systenl, in combina-
tion, a compressor, unloading means there-
for, a driving motor for said compressor,
means for starting and stopping said motor,
and means operative when said compressor
is unloaded to control said last mentioned
means, said means being governed by the
rate of air consumption. :

5. In a compressor system, in combina-
tion, a compressor, unloading means therc-
for, a driving motor for said compressor, a
control switch for said motor, means opera-
tive when discharge pressure exceeds a pre-
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determined limit by a predetermined
amount to unload said compressor and
means operative to operate sald control
switch to stop sald motor if said predeter-
mined limit is exceeded for a predetermined
time.

6. In a compressor system, in combina-
tion, a compressor, unleading means there-
for, including means operative to unload the
same when a predetermined discharge pres-
sure is reached, a driving motor for said
compressor, and means for stopping said
motor if the air consumption is at less than
a predetermined rate.

7. In a compressor system, in combina-
tion, a compressor, & driving motor therefor,
means for controlling said compressor sys-
tem including means to unload the com-
pressor and stop the motor, and means re-
sponsive to the rate of air consunption
which determines whether one or both of
said events shall occur.

8. In a compressor controlling system, in
combination, a compressor, and a control
mechanism comprising a member responsive
to recelver pressure variations, a thming ele-
ment, and means controlled by said merber
and -element controlling the operation of
said compressor.

9. In a compressor controlling system, in
combination, a compressor, and a control
mechanism comprising a member responsive
to receiver pressure variations, an adjustable
timing element, and means controlled by
said member and element controlling the op-
eration of said compressor.

10. In a compressor system, in combina-
tion, a receiver, a compressor, a dviving
motor therefor, unleading means for said
compressol controlled by receiver pressure,
a motor control switch, and means operative
to stop said motor shortly after said com-
pressor has been unloaded including a tim-
g element, a cooperating receiver pressure
variation indicating element, and means
controlled by the cooperation of said ele-
ments controlling said motor switch.

11. In a compressor controlling mecha-

- nisi, in combination, a compressor, a nwem-

¢

[+
b

ber movable in accordance with compressor
discharge pressure variations, a member
moving at a predetermined rate, said men-
bers inoving 1n Intersecting paths, and
means controlled by the engagement of said
members to effect control of said com-
pressor.

S5

12. In a compressor system, in combina-
tion, a driving motor, a compressor, a com-
pressor discharge pressure controlled un-
loading means therefor, and means con-
trolling the driving motor including mecha-
nism controlled by said first mentioned
means and governed by the rate of change
in compressor discharge pressure.

18. In a compressor system, in combina-
tion, a compressor, unloading means there-
for, a driving motor, a switch therefor,
and controlling means for said switch
including a member operative in one posi-
tion to effect closure of said switch, move-
ment of said member being controlied by
compressor discharge pressure, and means
adapted to cooperate with said member in
another position thereof to effect opening of
said switch, said last mentioned means being
movable in accordance with compressor dis-
charge pressure and the cooperation of said
member and means being controlled by the
rate of compressor discharge pressure vari-
ations.

14. In a compressor system, in combina-
tion, a compressor unloading means there-
for, a driving motor for said compressor, a
control switch therefor, and controlling
means operative on the attainment of a pre-
determined compressor discharge pressure to
cause sald unloading means to unload the
compressor and to thereafter cause opening
of said switch or not in accordance with the
demand for air.

15. In a compressor system, in combina-
tion, a compressor, unloading means there-
for, a driving motor for said compressor,
means for starting and stopping said motor,
and means operative when the compressor
discharge pressure is in excess of a predeter-
mined amount and governed by the rate of
air consumption for controlling said last
mentioned means.

16. In a compuressor system, in combina-
tion, a compuressor, a member movable in ac-
cordance with compressor discharge pres-
sure variations, a member moving to a pre-
determined position in a2 predetermined
time, said members moving in intersecting
paths, and means controlled by the engage-
ment of said members to effect control of
said compressor.

In testimony whereof I affix my signa-
ture.

LOUIS A. MAXSON.
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