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Aﬁplication fled December 29, 1917. Serial No. 208,488,

To alf-whom it may concern: the latter controlling the communication be- 85
30 it known that T, Wape H. Wineman, tween the cylinder and a pipe 9 leading to.

o citizen of the United States, residing at the receiver 10.

(bieago, in the county of Cook ard State of  In my present invention, which constitutes

5 Iilinois, have invented certain new and use- a development of my invention described
ful Improvements in Compressor-Control- and claimed in my co-pending application 69
ling Mechanisms, of which the following is Serial No. 208,432, filed December 22, 1917,

5t

a full, clear, and exact specification. I have provided improved means whereby
My invention relates to compressor con- the controlling mechanism described in thab
19 trolling mechanisms. : . application is adapted to use in connection

Tt has for its object te provide am im- with a compressor employing suction valves, 65
proved controlling mechanism for a com- means being provided herein whereby the
pressor, especially adapted to use in connec- controlling mechanism in questijon’ may
fion with motor driven compressors. A cause those valves to be operative or inop-
further object of my invention is to provide erative at different times in the operation
means of an improved and simplified con- of. the machine as the terminal pressure 70
struction whereby the motor driving the varies, in such a manner as to load or unload
compressor may be brought up to speed  the compressor in a predetermined sequence
prior to the loading of the compressor and relative to the making or breaking of the cir-

50 the latter thereafter automatically loaded cuit of the compressor driving motor. More
and unloaded in accordance with variations specifically, it will be observed that the re- 75

in terminal pressure. A still further ob- ceiver 10 is connected, as through a pipe

ject of my invention s to proyide an im- connection 11, with a suitable pilot valve re-
proved mechanism adapted to attain the svonsive to variations im terminal pressure.

25 above mentioned ends and to use in connec- This valve may, obviously, bé of any de-
tion with a compressor of the type wherein sired type. In the form of my invention 80
suction inlet valves are employed. These ilinstrated herein, however, it will be ob-
and other objects and advantages of my im- served that this valve is shown as a simpli-
proved construetion will, however, herein- fled form of pilot valve including a -valve

30 after more fully appear. -asing 12 hiaving therein a suitable septum 13

In the accompanying drawings, 1 have spaced apart from its bottont and communi- &5
ahown one embodiment which my irivention cating on its opposite sides with a pipe 14
may assume in practice, illustrating the communicating with the pipe 11 and with
same as applied to a standard type of com- a pipe 15 hereinafter described, an outlet or

35 Pressor. ‘ vent 16 being preferably provided beneath

Tu these drawings,— the septum, and a port 17 being provided 960

Tigure Lisa diagrammatic side elevation in the septum and controlled- by a valve
of a compressor equipped with my improve- member 18 on a piston 19 movable in the
mient. valve casing and normally depressed by a

40 ¥ig. 2 is an enlarged detail view partially spring 20 the tension of which is adjustable
in section and with parts broken away'show- by means of an adjustable cap 21. Thus, it 95
ing the controlling mechanism disposed in  will be observed that the variations in pres-
diagramuatic fornl _sure in the receiver 10 act to control-the

Th this illustrative constructior, I have wvalve 18 and thereby control the supply of

45 shown a compressor comprising the usual  fuid from the receiver to the pipe 15. This-
frame 1 having a cylinder 2 thereon in which  pipe, as shown, is in turn connected to the 10¢
a piston 3 is movable back and forth and upper end of a cylinder 22 having therein
connected in the usual manner to a crank . a piston.23 which earries on its lower end a
shatft 4 adapted to be propelled through swit- vod 24, herein adapted to control the motor

50 able driving connections from a motor 5. circuit and also to control the inlet valves 6
As shown, this evlinder 2 is provided with through the control of the connection Je- 105
suction inlet valves 6 and discharge valves tween the receiver and these valves. As
7, the former controiling the communication showii, this rod 24 is providec’f with a trans-
petween the cylinder and the intake 8, and  versely disposed arm or cross arm 25 resili-
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5 and acting upon pistons or

ently connected through springs 26 disposed
i opposite sides of the evlinder 22, with an
upper cross arm 2% carried by the evlinder
casing. in suel o manner that the springs
normalls tend to resist downward movenient.
ol the arm 25 and tend to diaw the same up-
ward.  Codperating with this arm 25, is o
stiitable switeh, which may be of any desired
type. preferably wdapted to make or break
the cirenit with a guiek snap action nnder
the control of the arm 25, s herein showun,
this switeh is of a well known Cutler-lam-
mer type and inclades an operating member
28 pivoted at 29 on a suitable support 30
preferably connected to the evlinder. the
member 28 being normally held in clevated
position by means of w spring 31 and adapt-
el to controf the movement of a contact cqr-
rving member 32 resiliently connected there.

to through a spring 33, through the opera-
tion of w lateh 34 normaily held in elevateq

position by means of a spring 33, the con-
straction and arrangement of the parts be-.
g such that when the arm 25 i« moved
downwavd by an increase in pressure in the
receiver, the-contact careving member 32 is

aetuated insueh oo manner as to intervupt the-

flow of cirrent in the conductors 3¢ and 37
leading to the compressor driving motor,
and thereby bring the motor to rest. Ae
above indicated: 2 moving part of the mech-
anism responsive to varintions in receiver
pressure also acts to control the flow of pres-
sure fluid from the receiver to the inlet
valves 6. Herein, it will be noted that the
arm 25 is also utilized as the controiling ele-
ment, the same heing adapted to engaee ata
point adjacent one of its ends with a valve
stem 38 of a saitable trigeer valve 39 con-
trolling these valves. s shown. this valve
A9 ds carvied in g osuitable valve casing H)
and adapted to seat at will in suitable sonts
41 and thus control the communication be.
tween a pipe 42 and a pipe 43, the former
commuanicating with the pipe 11 and (he
latter leading to a point Deneatl the injot
valves 6. As shown. the valve casing 40 iy
also provided with snitable vents 44, prefer:
biy Tocated in'its lower seat 41. so that wlien
the valve 39 is clevated by the cross arm 23,
the air trapped in the vilve casing-and in
the pipe 43 mav find an outlet to the athnios-
phiere through these vents and thus relieve
e prressuve heneath the inlet valves 6. Ax
showiL it will be noted that when {he valve
3915 in its lower position, the receiver pres-
sure passing into the pipe 43 is enabled o0
aperate wpon the valves 6 in a4 well known
manner to render the same inoperative, {he
same passing through suitable lnfera) pipe
connections 45 communicating with the pipe
plungers 46
movable in suitable evlinders 47 in such i
manner as to canse them to engage the lower
ends of the valve stems 18 and thereby [ift

1,308,813

the valves 6 from their seats 49 against the
pressure of their springs 30: while when
the valve 39 is in its upper position, the air
beneath those pistons is exhausted to the at-
mosphere through the vents 44 in such a
manner as to cause the pistons to drop down
and thus pernit the valve 6 to seat in their
operative or loaded positions under the in-
fluence of their springs 50, Tt will also he
observed that In my improved construction
I have provided improved means adupted
to cotperate with the springs 26 in retarding
the movement of the cross arm 25, These
means may, obviously, assume various forms,
but it will be noted that in the present em-
bodiment. of my invention the sune are
tHustrated in the form of a dash pot includ-
ing a dash pot casing 51 adapted to receive
asuitable retarding fluid, sueh as air or oil,
and housing therein a dash pot piston’ 52

carried on the lower end of the rod 24 and

adapted to move slowly back and forth in
the evlinder 51 as the fluid therein prasses
through a longitudinally disposed port 53 in
the piston.

In the operation of my improved mecha-
nisn. it will be evident that during the nor-
mal running operation of the compressor
the motor cireutt will be closed and the in-
let valves 6 thereof will oceupy their opera-
tive or loaded position shown in g, 2,
wherein they are freely movable up and
down in response to the hack and forth
movement of the piston 3, as is wsual with
ordinary suction valves. However, when
the terminal pressure. 7, ., the pressure in
the  receiver 10, exceeds ' predetermined
limit determined by the position of the ap
21, the pressuve in the same will then act to
elevate the piston 19 of the pilot valve and
therehy raise the valve 18 in sueh a manner

as to permit the receiver pressure to s

through the opening 17 and the pipe 13 into
the top of the cvlinder 22 and thereby de-
press the piston 23, As o result the cross
arm 25wl be moved downward agdinst
the tension of the springs 26 and boe bronght
into engagement with the merber 28 of the
switch mechanism. which in turn releases
the Tatel 34 and thereby breaks the motor
clrenit, It will also be noted that ax the
member 25 thus moves dawnward. it will
permit the valve 39 to drop in such a man-
ner as to open communication between the

receiver and the pipe 43 throngh the pipe

connections 1h 42 and 43, and thus enable
the recetver pressure to act upon the pistons
in the evlinders 47 wind cause those pistons
to rise and Lt the valves 49 from their

seats. thus rendering the compressor mop- -

evative. or unloaded.  This condition will.
obviously obtain wo long s the Pressure in
the receiver 10 is above g predetermined
limit.  When. however, the pressure in the
receiver drops helow a predetermined mini-
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fmuim, the spring 20 will
19 in such a manner as to lower the same
and cause its vaive 18 to close the aperture
17 and thus shut off the supply of receiver
pressure to the cylinder 22 and permit the
pressure above the piston 23 to pass oub
through the vent 16 to the atmosphere. As
a result, the piston 23 will then be free to
move upward in the cylinder 22 due to the
action of the springs 26 upen the cross arm
95. and the latter will be raised from en-
gagement with the switch member 28 in such
& manner as to enable the switch to be re-set
in circuit closing position and thus start the
wmotor in operation as the first step in the
loading process. During the further up-

25 and, due

o

[ 33

ward movement ¢f the cross arm
to the action of the dash pot 51, 52, at an ap-
preciable time after the motor eircuit has
been closed, it will be noted that the arm 25
will also engage the stem 38 of the valve 39
in such o mannef as to seat the valve in its
upper seat 41 and thus close communication
heiween the receiver connections 11 and 42
and the pipe connection 43 and open com-
munication between the pipe 43 and the
vents 44 so that the air beneath the pistons
46 will be exhausted to the atmosphere. As
s vesult, it will be observed that the pistons
46 will then drop down in their cylinders
and thus permit the valve springs 50 to seatl
the inlet valves 6, the compressor then being
loaded. ,

Tt will be noted from an inspection of the
dash pot 51, 52, that downward movement
of the piston will be retarded by the neces-
sity of foreing the fluid contained in the cyl-
inder 51 upward through the port 53 in the
piston 52. It will further be noted that a
very slight movement of the arm 25 will suf-
fice to operate the valve 39 to unload the
COMpPTEssOr,
movement will be necessary before the
switeh is operated to break the circuit. It
will thus be obvious that if the port 53 be

made of relatively small size, a considerable

5&
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Anterval

any infervene between the unlcad-
he compressor and the shutting
down of the motor and that by making this
interval of a considerable duration, 1t may
be possible to run the compressor when
operating at pear. apacity without stopping
the motor at sll, while yet maintaining a
nesrly constant yeteiver pressure. “The ad-
antage of this .will be obvious when it is
considered that the stopping and starting
of the motor at frequent ntervals is highly
disadvantageous us » relatively large start-
ing eurrent is required atd the wear on the
starting apparatus is considerable. In fact,
it has been found desivable in some plants to
have twe separste
with sn Intske or
the other with a d
stop mechanism} {

¥
e of &

inlet type unloader, and

siant to be used at

act upon the piston times

‘motor to be brought up

.pressor. More specifically,

bt that a materially further

CoOmpressor Systems, one’

wotor start and

when a relatively constant large de-

mand is maintained, the second, when but a
relatively small part of the COmPTressor’s ca-
pacity is requisite to furnish the air needed.
n the first ease, it will be obvious that fre-
quent but very short operations of the un-
loading mechanism will be peeded; and in
the second, that the plant may be shut down
for a considerable period at a time so that
the gain due to saving in current may off-set
the losses due to high starting current and
wear on the efectric control mechanism. 1t
will thus be seen that I have provided a
mechanism which will automatically take
.are of a relatively constant full capacity de-
mand without the operation of the starting

“sechanism at all. whereas, in case the de-

mand is very slight or fluctuates, the plant
will be shut down entirely in the intervals
during which no compressing action is nec-
essary.

As a vesult of my improvement, it will be
observed that it 1s possible to control the

suction valves of the compressor in such o’

manner aé to render the same operative or
inoperative in_accordance with the varia-
tions in terminal pressure. Tt will aiso
be observed that through the provision of
my improved controlling mechanism the
motor circuit is closed a sufficient time be-
fore the compreessor is loaded to permit the
to speed before the
the loaded com-
it will be ob-
served that due to the operation of my m-
proved ‘means responsive to terminal pres-
sure, both the switch controlling the motor
and the valve controlling the flow to the
inlet valve operating pistons are controlled
in a predetermined sequence in such a
manner that the switch is operated and the
inlet valves are rendered operative or in-
operative automatically in accordance with
the varintions in terminal pressure and
without placing an undue load wpon the mo-
tor. At the same time, it will be ohserved
that an exceedingly simple mechanism is
produced which is adapted to be very
cheaply manufactured
stantially unitary form fo any standard
form of compressor, the entire mechanism
being of such a construction that it may be
very compact and adapted if ‘desived to be
arried on a bracket on the compressor

same is required to drive

frame. These and other advantages of my -

improved construction will, “however, be
clearly apparent to those skilled in the art.

While 1 have in this application specifi-
cally described one embodiment which my
invention may assume in practice, it will be
noted that this form of the same is used
for purposes of illustration and that - the
invention may be modified and embodied in
other forms without departing from 1ts
spirit or the scope of the appended claims.

and applied in sub-.
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What [ elaim as new and desive to secure
by Letters Patent is: ‘ -

1. In combination with a compressor hav-
ing antomatically acting inlet valves, an
unloading mechanism, means -for control-
Hing said unloading mechanism comprising
a pressure fluid inlet to said wmechanismy
means for controlling a flow of pressure
flid through said inlet, and means com-
prising a motor independent therefrom for
controlling said flow controlling means.

2. Tu combination with a compressor hav-
ing automatically atting inlet valves, an
unloading mechanisi, means for control-
ling said unloading mechanism and com-
prising a pressure fluid inlet to said mech-
anisn. means for controlling a flow of fluid
throngh suid inlet to unload said com-
pressor and from said mechanism to load
the compressor, and means for controlling
sald flow controlling means comprising a
motor independent therefrom and . gov-:
erned by compressor discharge pressute.

3. In combination with a compressor hav-
ing auntomatically. acting inlet valves, ‘an
unloading mechanism, means for control-

ling said unloading mechanism and com- -

prising a pressure fluid inlet to said mech-
anism. means for controlling a flow of
pressure fluid through said inlet, and pres-
sure fluid actuated means for controlling
saicd flow controlling means comprising a
fhiid motor independent therefrom.

4. Tn combination with a compressor hav-

Cing automatically acting inlet valves., an

unloading mechanism, means for control-
ling said unloading mechanism and com-
prising a pressure fluid inlet to said mech-
auism, means comprising a valve for con-
trolling a flow of fluid through said inlet
to unfond said compressor and from said
mechanism to load the compressor, and
fluid actunted means comprising a member

engageable with said valve for controlling .

the Jatter and a fluid motor controlling said
member. :

5. In combination with a motor driven
compressor having automatically acting in-
let valves. an unloading mechanism, means
for controlling sald unloading mechanism
and comprising a pressure fluid inlet to
said mechanism, means for controlling a
flow of pressure fluid through said inlet,
means for controlling said flow controlling
wieans, and means controlled by said last
named means  for controlling the  com-
pressor motor. : '

6. T a compressor controdling mecha-
nism, a pilot valve. a pressure operated
member controlled” thereby, an unloading
mechanism, means comprising a- valve fer
controlling said unloading mechanisim, and
means operated by sald member for con-
trolling said lust named means.

¢. Inacompressor controlling mechanism,

the combination comprising inlet valve op-
erating mechunism, a valve controlling the
flow of pressure thereto, a controfling switch,
and” means responsive to terminal pressure
controllirig said valve and said switch. '

8. In a compressor controlling mechanism,
the combination comprising inlet valve op-
erating mechanism, a valve controlling ‘the
flow of pressure thereto, a controlling switch
and means responsive to terminal pressure
suceessively actuating sald valve and said
switch. ' ‘

9. In a compressor controlling mechanismn,

the combination comprising inlet valve op--

erafing mechanism, a valve controlling the
flow of pressure thereto, a controlling switch,
and means responsive to terminal pressure
for alternately actuating said valve and said
switch. .

10. In a compressor controlling mecha-
nism, the combination comprising pressure
fluid actuated inlet valve operating mecha-
nism including a fluid pressure controlling
element, a motor controlling switch, and a
single member movable in response fo varia-
tions in terminal pressure and mechanically
controlling said controlling element and said
controlling switeh.

11. In a compressor controlling mecha-
nism, the combination comprising inlet valve
operating mechanism, a motor controlling
switch, and ‘a vesiliently mounted member
movable in response to variations in ter-
minal pressure successively controlling said
elements. ‘

12. In a compressor controlling mecha-
nism, the combination comprising inlet valyve
controlling mechanism, a motor controlling

switch, a member movable in response to va--

riations in terminal pressure to control said
mechanism and said switch sequentially, and
means for governing the speed of movement
of said member. ‘

13. In a compressor controlling mecha-
nism, the combination comprising inlet
valve operating mechanism, a motor control-
ling switch, a member responsive to varia-
tions in- terminal pressure suecessively con-
trolling said-elements, and means for re-
tarding the movement of said member.

14 In & compressor controlling mecha-
nism, the combination comprising inlet valve
operating mechanism, a valve controlling
the flow of fluid thereto. a motor circuit « ,n-
trolling switch, means responsive to varia-
tions in terminal pressure engageable with
said valve or switch, and means resisting
movement of said last mentioned means.

15, In a compressor controlling mecha-
nism. the combination comprising inlet valve

operating piston mechanism, a valve con-

trolling the flow of fluid thereto, a motor
cirenit controlling switch, means respons:ve
to variations in terminal pregsure engage-
able with said valve or switeh, and nieans
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resisting movement of said last mentiened
means in either direction.

16. In o compressor controiling mechsa-
nism, the combination comprising inlet valve
operating mechanism, a controlling valve
therefor movable to adwmit fluid thereto or
gxhaust finid therefrom, means responsive to
variations in ferminal pressure for actuating
said valve, and & motor controlling swiich
likewise actuated by said last menticned
1neans. '

17. In a compressor controlling mecha-
nism, the combination comprising inlet valve
operating mechanism, a controlling valve
therefor movable to admit fluid thereto ov
exhaust finid therefrom, a motor controlling
switch, means responsive to variations in
terminal pressure for alternately actu-
ating said valve-and switch, snd means re-
sisting movement of said last mentioned
WEANS. .

18, In a.compressor controliing mecha-
nism, the combination comprising inlet valve
operating mechanism, a controiling valve
therefor movable to admit fluid therete or
exhaust fiuid therefrom, a motor controlling
switch, means responsive to terminal pres-
sure for alternately scbuating said valve and

switch, and resilient. means resisting move-
ment of said last mentioned means.

19. In a compressor controlling mechs-
nism, the combination comprising inlet valve
perating piston mechanism, a- valve con-
volling the flow of fluid thereto, u motor cir-
it controlling switch, means respensive o
variations in terminal pressure engageable
with said valve or switch, means resisting
movement in one divection of said last men-
oned means, and means for delaying move-
ment of the same in the opposite direction.

90. Ina compressor controlling mechanism,
the combination comprising inlet valve op-
srating piston mechanism, a valve control-

o

<7

]

¢ controlling switeh, means responsive {o
“intions in terminal pressuve engagesble
5 said valve or switeh, means vesisiing
mevement in one direction of said iast men-
tioned mmeans, and means for delaying mbve-
ment of the samé in either direciidn, ~
91, In 8 compressor controlling mecha-
siism, the sombination comprising inlet valve

“operating mechanism, a contrelling valve

therefor movable to admit fluid thereto or
exhaust fluid therefrom, a motor controlling
switch, means responsive to terminal pres-
gure for alternately actuating said valve

“and switeh, vesilient ‘means resisting move-

ment of said last mentioned means, and re-
tarding means liltewise resisting movement
of said last mentioned means.

99, Tn a compressor conirolling mecha- -

s
t
£
ling the flow of fiuid thereto, & motor cir--

~mum by a predetermined
said compressor unloading mechanism to v~
load the compressor, said member being alsc

nism, the combination comprising pressure
fluid actuated inlet valve operating mecha-
nism, & motor controlling switch, a single
controlling means for said mechanism and
said switch, and megns movable in response

o variations in terminal pressure control-

iing said last mentioned means. .

23. In & compressor controlling mecha-
nism, the combination comprising inlet valve
operating piston mechanism, a valve con-
trolling the flow of fluid thereto, a motor
¢iveuit controlling switeh, and a single mem-
ber responsive to variations in terminal pres-
sure for controlling the switch and the valve
operating piston mechanism.

24. In &
nism, the combination comprising a com-
pressor unloading mechanism and a motor
controlling swi‘tcilj and a member for oper-
ating both said unloading mechanism and
said switeh, said member being effective to
operats said switch only at a predetermined

time afier the operation of said unloading 8

mechanism.

95. In a compressor controlling mecha-

compressor controlling mecha-

75

78
b2

nism, the combination comprising compres- -

sor unloading mechanism and motor con-
trolling mechanism, and a single member
operative to operate said unloading metha-
niem and, after a predetermined interval, to
operate said motor controlling raechanism.

26. In a compressor controlling mecha-
pism, the combination comprising compres-
sor unloading mechanism and & motor con-
trolling switeh, and means including a sin-
gle control member responsive to terminal
pressure and controlling the operatiom of

said unloading mechanism and said giméch,

said member being effective to unlepd said
compressor with a minimum of defay and
being provided with means to prgvent open-

ing of the motor controlling svitch except.

after a predetermined time imterval there-
after. ‘ ' .

.97, In a motor driven compressor syslem
comprising a driving mobor, & comprassor
dnd a receiver connected to said compressor,
the combination comprising & CcOMPTESEST

26

jAizi]

110

nnloading mechanism and motor controliing

mechanism, and s member ‘
receiver presgure exceeds a. desired m
amnount to conbrol

operative to control said motor controlling
mechanism to stop said motor but having
means associated therewith to prevent stop-
ping of the motor nnless recelver pregsure
remains in excess of sald minimum for a
predefermined time,

Tn testimony whereof I afiix my signature.

T WADE I WINEMALN,
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