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UNITED STATES 
-- r LOUIS A. MAXSON, OF CLAREYOET, . 

CHINERY COMPANY., 

COIPRESSCR-CSITE.g., 

Applicatioi fled Áigils; , 

To all chon, if nay (Once in 
Be it know in that I. I.C.C is A. NiAxSON, a 

citizen of the United States, residing at 
Careiaont, in the county of Sullivan aid 
State of New Hampshire, have invented cei'- 
tain new and useful improveinents in Coin 
pressor - Controlling yiechanisa, of which 
the following is a full. clear, and exact 
fication. 
My invention relates to corple 

tems, and more particularly to mechani 
foil controling the Operatic of Gia; l'e 
Systems. 
An object ()f my invention is 

an improved compressor conti'o 
hism. Another object of my invention is to 
provide an improved mechanism for contro 
ling the operation of electrically driven coin 
pressors whereby the utmost economy in Op 
eration may le realized. A frthel' object 
of my invention is to provide an in proved 
compressor controlling mechanisin a lated 
to unload the compressor' and t) siC) th 
same, the performance of one o' ,oth of 
these functions being automatically regul 
lated by the nature of the load (in the coin 
pressor system. Otheir objects of ny in Vein 
tion will appear in the course of the follow 

speci 

() 
ing specification and the appended clai 

In the accompanying drawings in 
shown for purposes of illustration one eii 
bodiment which my invention may 3 SS line 
in practice. 

In these drawings.-- 
Fig. 1 is a view mainly in side elievation 

but partially in section of a compressOl' 
tem provided with the illustrative form of 
nny improved mechanism, 

Fig. 2 is a view in centra longitudinal 
section through the illustrative embodiment, 
of one element of my improved compressor 
controlling System. 

Fig. 3 is a diagrammatic view 
eiation of the parts. 
Fig. 4 is a fragmentary di: 

yiew of a somewhat modified 3, 
tig. 5 is a view correspondin 

S.S. 

showing the 
re: 

Fig. 6 is a detail showing a still different, 
modification. 

It is a well known fact that in the case of 
electrically driven compresso" systems, it is 
more econoaica to 'un the Compressor Sys 
tem unloaded for a matter of seve'al innin 
utes, due to the low current consumption of 
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the notoi" when in () moi'e than a friction load 
sileing cai'i'ied, "8: ther than to stop the mo 
}}' anti di'8w heavily upon the mains as is 

ase in stating up the notor. Full 
ei'iG'e wea;" lipon the Starting apparatus 

ilay be 'educed by avoiding the stopping of 
file jilotoi except in instances when it will 
be found advantageous from the standpoint 
f economy to discontinue the compressor 
'i it has been found possible in prac 
Ce for each coin D'essor installation to as 

jail the period of idle running which 
Oild be equivalent in the terms of current 

and expense to starting up the compressor 
driving moto' and bitinging the compressor 
Up to speed. 

bly inventioi consists of improved com 
pressor controlling mechanism adapted to be 

lilisted so that it lay unload tine compres 
SOl and not stop the same if the 'ate of aii 
Consumption is Such as to render the prob 
able period of unloaded operation of the 
Compilessor iess thai) the predetermined pe 
iod for which it would be financially eco 
1 Omical to shut down the driving motor and 
which by a novel control systein serves to 

O}) the motor shortly after the compressor 
been utiloaded if the air consumption is 
Stich as O. Fendel' it economical to main 

ad 

£ion until further pumping is needed. 
in the accompanying drawings in which 

i have shown for purposes of illustration 
Oile for in which my invention may assume 
in pi'actice, a compressoi' is indicated at 1. 
This compressor comprises a cylinder 2 in 
which a piston 3 is reciprocable by usual 
mechanism driven from the crank shaft 4. 
initalie inlet valve mechanisms 5 are pro 

vided and by way of suitable discharge 
mechanisian indicated at 6 the compiressed 
fluid from the compressor cylinder is dis 
charged to a line from which it passes to 

receiver 8. The inlet waive mechanisms 
5 comprise in adapt let valves {} which are 
ed to be opened by atmospheric pressure 
lipo: Creation of a suction in the ends of the 
cylinder during the suction strokes of the 
piston and which are adapted to be seated 
by light Spirings 11. Arranged in line with 
these valves are pistons 12 of a well-known 
construction which are reciprocable in cylin 
clers 13 and a 'e adapted to be moved by re 

jer pressure transmitted to them through 
bi'a ilh pipes 14 and main pipe 15 under the 

60 

65 

75 

SO 

S 5 

90 

95 

IOO 

O5. 

O 

  



O 

5 

20 

25 

30 

35 

40 

5 

60 

2 

control (; ), il of \ 
isive to 'eceive' ; 
nannel aid which 
trative to 1 in sha in 
son type. F'() 
mechanish ti) to this 
dent that \vice?, the 'ace is 
a piecete innieri (lesi'ei 
valve 6 will perinit 

v, rity 

pressi re thi'Oilgi lie 
sages 14 jej) east, the histors 2 : ), i.e : 
ter will the open the inlet valves 10 and 
maintain th (e) dai'in a fic (':hti; : e. 
running (if tie compire; 

tion, the air a 
end of the cylind 

tyn arha is so fai' (lescribed nechanis. So fai" (lescribe 
and is in common comme';ia Ise. 

k shaft 4 is provided 
7 

il'essive : 
from end 

The compl"CSSoi Ci'ank 
with a combined fly and driving wheel 
which is connected by a heit, 18 wit! 
compressor driving motor 9. a suit::iiie idler 
pulley 20 serving to maintain the belt in 
contact with the major porti of tie e 
ripheries of the driving Sheel 17 and notoi" 
(living pulley. For the purpose O 
ing stoppage 9 ti 

it effect 
the Rhoto. 9 in ti 

that this be folijnd desii'ahle and to 
plish this stoppage pi'omptly if it is to 
accomplished at all. lave provided in 
p'ovel mechanisi) cooperating with the 
pilot valve 16, one illustrative firin of which 
is shown he'evith. Referring to Fig. 3, the 
generato' if supplies cul'i'ent through the 
mains 22 and 23 to the notor vi and the 
ina in 22 is controlled by a rain life switch 
24. To simplify the disclosure none of the 
motor starting equipment is illustrated ex 
cept the main ine switch 24. The Jain line 
Switch 24 coirises contacts 25 and 26 
adaptect to be electrically conjected by a 
switch member 27 which is mounted upon a 
l'od 2S, and the lattei' is adapted to be oved 
in opposite directions by electro-magnets 29 
and 3() respectively. It will be not 
One end of each of these electi'oinagnets is 
connected to the iain 23 while the Other end 
of the winding of the magnet 29 is connect 
(ed to an electric contact desi 
the other end of the winding 
30 is connected to the contact 
:For the purpose of maintaining 
member 24 more positively in ope 
position after le circuits througl; the 
nets 29 ind 3() are broken, employ a 
oted weight 32 as indicated, the fulcrlin of 
this weight. 3 iing locate?! : 
tween the open and closed positions of the 
switch innenber 27 and he over end of the 
weight lever heing pivoted to the switch 
member whereby as he switc. opens 
closes the weight passes from One side to the 
other of a vertical line passing thi 
fulcrum 33. 
The contact () is insulated 

ry 

4- - - 
C. : 

o 

r s 

y mounied, in 
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this illustrative form of my invention, upon 
the face of a pressure gauge 35 which is of 
relatively large size. The contact 8 is a 
novable contact and is carried, in this illus 
trative form of my invention, at the outer 
end of a piston rot 37 to which it is pivot 
ally connected and relative to which it is 
held in a predetermined position by a light 
spring 38. The piston rod 37 is provided 
with a suitably packed pist on 38 recipro 
cable in a cylinder 39, which cylindel' is Se 
cured to the face of the gauge 35 in Such 
manner that the contact 78 may in One posi 
tii, occupy a position corresponding to the 
contact to but spaced the refrom by a dis 
tance equal to eight pounds on the gauge 
reading. The piston 38 is normally forced 
substantially to the bottom of the cylinder 
39 ring 40 and is adapted to be moved 
it ward iv in the cylinder 40 by fluid under Wii 

pressure herein oil, supplied through a pipe 
2.1 from a reservoir 42 which is adapted to 
he subjected to receiver pressure upon Open 
ing of ilot valve 16, filid being con 
dicted the line 15 by means of a 43 
and a pipe The pipe 41 is provided with 

s 

a stop cock 45 and the lowei' end of 
is provided with an initial 

ne; 4% from which by port 47 coin 

the cyl 
receiv 

ing (): i. 
trolled by an adjustable needle valve 48, the 
fillic) is Eischa'ired into the love; end of the 

39. To facilitate the return of fillid 
cylinder 39, a ball cheel; valve 50 
by a spring controls the pas 

s artition 43 separating 
chain be 46 from fire 
39. It will it i. 

pull' il 
lined that the coin) systein is 

to ie in loade net V 

- - - 8. o 

tipy a position in the s 
:ntact () and coi)":solid 

of 78 ands, 
the im; in 22 to the indi 

thereby caused to he 
is of a pilot switch. 
Let it be assumed that it has been ca. 

culated or found by experiment that i 
compressor remains unloaded 
ininutes the quantity of client, used and ex 
pense will be less if the motor is stopped 
hah would be the case if the inoto were to 
be kept running with but, the light load of 
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the unloaded compressor. It will be evi 
(lent 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 
Ortion 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 8 out to the arc in which the contact 
7t) lies 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 8 when 
the latter has reached its highest position, 
but that if the rate of use of air from the 
'eceive S is such so as to cause the con 
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 
beyond the path of contact S 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 controlled by the con 
tact. 78 and the needle 36 will be closed 
and the compressor stopped, but if the air 
consumption is so great as to cause the coin 
pressor to be reloaded say in 1, 2, 3, or 4. 
minutes instead of some period ovel' five 
ininiites, the needle 36 will have noved 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 
being open and hence the needle 36 is mov 
ing in 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 coln 
pressor unloading mechanisian indicated by 
the parts 12, 13, etc., to l'eload the coin 
pressor at 70 pounds or slightly below. It 
will thus be 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 
'eservoir 42. Under the action of this pres 
sure, the oil will cause the piston 38' 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 ovel' idly for, say, 
seven or eight minutes before reloading. 
the contact 8 Will close the circuit. With 
the needle 36 before the latter is moved un 
der the influence of failing pressure out 
of the path of travel of the contact 78 and 
thus the complessor will be shut down. On 
the other hand, if the rate of pressure drop 
is rapid due to the rapid use of ail the 
needle 36 will nove so rapidly that the 
circuit through the magnet 29 will not be 
closed at all and so reloading of the con 
pressor will occur only when the valves 
10 al'e 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 
in laterial since it will simply cause a cur 
'ent to pass through the magnet 30 tending 
to close the switch which is already closed. 
As the windings of the magnets 29 and 30 
are quite, fine, there will be very little 
cu}''ent used in this mechanism and fur 
their it will be obvious that the current flow 
through these circuits will occur only dul'- 
ing the time when the needle 36 is in con 
tact with either of the contacts, 70 or 78 
which condition exists only a relatively 
shall portion of the time. If desired, au 
to natic means could be provided to cause 
the switch 24 on opening to break the cir 
cit through the needle 36 and the contact 
78 and on closing to restore the circuit to 
condition to be closed while interrupting the 
circuit through the magnet 30 which it has 
just closed, this being possible by arrang 
ing, for example, an auxiliary switch con 
trollied by a movement of the weight 32 or 
by the movement of the rod 28 in each of 
the pilot circuits. One such arrangement 
is diagrammatically shown in Fig. 5 where 
the auxiliary innovable switch members 79 
and 80 respectively cooperate with fixed 
contacts S1, S2 to interrupt the circuits 
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 38 exerts such 
a light pressure upon the contact 78 that 
the needle 36 will not be bent or distorted 
as the contact 8 touches it. 
From the fol'egoing 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. It will 
be understood that this device is primarily 
of use in installations where the rate of 
clischarge of air or its use from the re 
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ceiver is relatively constant. Such con 
ditions would be found in plants using a 
large number of Small hand air moto's 
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. Another type of 
installation in which this mechanism would 
be of utility would be in air lift pumping 
plants where the late of discharge to a 
plurality of wells Would be more 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 ol' where the varia 
tions in load while not infrequent are sus 
tained over reasonably definite periods of 
time. 

It is evident that a plessure 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 cylinder 39 and piston 38 
and where the mechanism 8 takes the 
place of the pressure gauge 35. It 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 -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 93. For the purpose of moving 
the 3-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 70 it, the circuit 
then being between the wire 22, through the 
needle 36, contact. 70.H., solenoid 95, back to 
the Wire 23, 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 157 
causing re-loading of the compressor. It 
will also be observed that in the position 
of the parts shown, the solenoid 94 is ener 
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gized and so the valve 90 has been moved 
to the position occupied with the result 
that receiver pressure passes through the 
pipe 91 to the pipe 15' and to the pipe 44 
to unload the compressor and to supply 
fluid to the tank 42. 

It will be clear that the piston 38' and 
cylinder 39 could be l'eplaced by an ex 
painsible diaphragm of a form now in com 
mon conimercial use and with such a dia 
phragan, there would be no leakage what 
ever possible. it will be also evident that 
the pressure gauge 35 is merely used for 
purposes of illustration and that other 
mechanish for accomplishing the same 
function could be devised. 
While I have in this application specifi 

cally described one embodiment which my 
invention inay assume in practice, it will 
be understood that this form of the same 
is shown fol' 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 

cuite by Letters Patent is: 
1. In a compressor system, in combina 

tion, a collplessor, unloading means there 
for, a driving motor for said compressor, 
line ins 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 
fol', 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 complessor, 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 linentioned means. 

4. In a compressor system, in combina 
tion, a compressor, unloading means there. 
for, a driving linotor 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 Systein, in combina 
tion, a compressO), unloading means there 
fol', a driving motor for said compressor, a 
control Switch for said notor, 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 said control 
switch to stop said moto' if said predeter 
mined limit is exceeded for a predetermined 
time. 

6. In a compressor system, in combina 
tion, a compresso’, unloading 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 aii' consulption is at less than 
a predetermined rate. 

7. In a compressOl' systein, in combina 
tion, a compressor, a driving notor therefol', 
means for controlling said compressor sys 
ten including means to unload the con 
pressor and stop the moto', and means 'e- 
sponsive to the rate of ail' consumption 
which determines whether one or both of 
said events shall occur. 

S. In a compressor controlling system, in 
combination, a compressor, and a control 
mechanism comprising a member l'esponsive 
to receiver pressure variations, a tinning ele 
ment, and means controlled by said line:ber 
and element controlling the operation of 
said compressor. 

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

i0. In a compressO' system, in combina 
tion, a receiver, a compressor, a driving 
motor therefor, unloading means for said 
coln pressor controlled by receiver pressure, 
a motor control switch, and means operative 
to stop said notor shortly after said com 
pressor has been unloaded including a tin 
ing 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 complessor controlling mecha 
lish, in combination, a compressOi", a nieil 

5 ) 

ber innovable in accordance with compressor' 
discharge pressure variations, a meaber 
moving at a predetermined 'ate, said men 
bers noving in intersecting paths, and 
means controlled by the engagement of said 
members to effect control of said com 
pressor. 

5 

12. In a compressor System, in combina 
tion, a driving motor, a compressor, a com 
pi'essor 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. 

13. 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 controllied by 
compressor discharge pl"essure, and means 
adapted to cooperate with said unember in 
anothe' 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 
inenber and means being controlled by the 
rate of compressor discharge pressure vari 
ations, 

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

15. in a compressO' system, in combina 
tion, a compressOl', unloading means thele 
for, a driving motor for said compressor, 
means fol' 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 
aii' consumption for controlling said last 
an entioned means. 

16. In a compressO' system, in combina 
tion, a complessor, a member movable in ac 
coidance with compressor discharge pres 
suite variations, a member moving to a pre 
determined position in a predetermined 
time, said membel's 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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