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UNETED STATES

12 Clmms

'I"h1s 1nventlon relates to power or motwe ﬂmd
oontrollere for pneumadtic conveyor systems and
more . paruoulerly to the general type of

. -tal amount of motive fluid or power required to

""“operate such systems.

o 968,576 granted to ibby on August 30, 1910,

In the Libby type of controller a main motwe
ﬂmd valve opens for a period during which trans-
mission is aooompllshed and cioses at the end of

. the period, remaining closed until transmission

15

- such as"a by-pass around the main valve.
aeoomphehmg the opening of the valve at the be-

~ means designed to respond to pressure changes

- :-20

- the response means is reconditioned or restored . -

~ is again desired. During this period of no trans-
“mission a so called “minimum flow” of fluid is

memtemed in the transmission line b:sr means
- For

glnmng of a transmission period: pneuma,tlc

in the transimission line opens a port to a,d:rmt

floperetmg fluid to a motor which In turn . opens
* the main valve.

“When the main valve reaches
full open position the pressure resmndmg means

- is rendered inoperative, whereupon the main valve
- closes by movement over a time interval deter-
- mined by leelfa,ge of the operatmg fluid from the

“motor.  As the main valve reaches closed position

~for the next transmission cycle. -
The primary object of this mventmn is to pro-

vide an improved form of power control for car-
rying out an operative cycle similar-to the Libby

~ valve but with simplified mechanism operetmg

m & smoother and more positive manner.

. Although Libby has-been widely acknowledged
as having disclosed the basic principles of the

type of power controller for pneumatic systems

- _.__"4:1

© known as the “minimum flow” type the leby .
“ yalve has never been widely used. - |

Another object of thrs mventmn 1s to overcome

- some of . the difficulties experlenoed with - the
© Libby valve by equahzmg the preesures in the
pressure response. or control pneumetlo at the -
end of the openmg stroke of the main . valve at.
etrr\ospherle pressure instead of . at sub- etmos-

 pheric pressure.

Another o¢bje ct 1s to. prov1de a poeltwe end

" accurate pilot vent valve operation so that.a more

~apparatus employmg a, pneumetloelly

- sensitive and- accurate belence on the response

dlaphregm becomes praotlcel o -
Another ob;;eet is to provide a power oontrol

perated

~ control . valve which, with its operating dia-

pl‘ll agm, is biased toward closed posmon and re-
sponerve to the presenoe of a eerrler 111 the trens-

o Apphoa,tlon February 2, 1937 Serla,l No 123 672
. o (Cl 243-—-—15)

--mlssmn 11ne to open the Velve egamst the b1es |
~and -means operative by the movement of the
-main valve at the end of its opening stroke for
~ equalizing the pressures on the. opposﬂ‘.e sides of
“the dlephregm by the displacement of line pres-
sure on the response side of the dlaphragm with
'_ atmospherle pressure: for permlttmg the valve_- --
to close under action of the bias means. |

con--
trollers, the purpose of which is to reduce the to-

“An early pI'lDI' axrt eon— |
 troller of this type is disclosed in Patent No.

) 2,125,601 i
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~Another object is to arrange the atmospherlof '

| -end transmission llne ports close together so that
they may be located remotely from the response
pneumatic and: eommumeate therew1th through.. .

a single passageway.

A further object is to promde a smgle pessege— |
‘way for connecting the closed chamber of the re-

10

15

sponse pneumetlc to the a,tmospherle and trens- o

‘mission line ports.

A still further obJeot is to prowde a 31mp11ﬂed‘- |

__form of means for conditioning or controlling the

action of the aumha,ry or response pneumatic. -

20

- Still another -object is to provide an 1mproved S

) form of quick olosmg valve.

These and other objects Wlli be .apperent from

the following description taken in connection

with the accompanying drawzngs m which:
Veyor - line- meludmg a eontrol mechemsm
when. the main valve is in olosed p051tlon

- PFig. 3 isa seotlonal view showmg the part's in

Flg 4 is a fragmentery Vlew of a modlﬁoetfon

of the invention with perts m normal posmon
51m11ar to Flg 2; and, - |

| Flg 218 a detail V1ew of the qmok elosmg valve B
: tup pefore the valve is tripped. - |
While the use of this invention is not neoeeserﬂy' _
restricted to CONnveyor systems of the pneumatic
eerrler type employmg a tube through which car- ,
riers. are trensmltted by the flow of an air cur- .
‘rent through the line either under pressure or. - |
vacuum, this 1nventlon will be deserlbed for 111115-- o
trative purposes as apphed to the Veouum type_
of pneumdtlo carmer system. -

The term “pneumdtle” as employed herem 1e

used to signify a pneumatic motor and appur-
tenances including a housing enclosing a flexible =~ -
‘diaphragm which divides the housing into two
chambers with means for connecting the dia- |
phragm to structure to be operated thereby or
! motor performmg the equwa,lent functmns

Referrmg now to Flg 1 of the drawmgs the‘t '

2D
Fig. 1 is a diagrammaftic view of a smgle con-

Pig. 2'is.a- seotlonal v1ew showmg the parts |

| 30
the position they assume when the main Valve Ve
is in full open position; | |

40

portion of a pneumatle carrier system pertaining

-to e smgle oonveyor llne 13 dlegrammetfeally il-
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.' lustrated. From a central station desk 10 dis-

patch lines extend out to various sub-stations. A

single line employing a control device comprises |
‘a sending tube I having a dispatch terminal {2
and a return tube {3 provided with the usual

delivery terminal i4. From the latter terminal
an extension tube 19 passes down through the
central desk 10 and connects with the power con-

- trol device 16, A suction tube (T connects with

10

the usual suction or header i8 in which a vacuum

Is continuously maintained by means of a sult-
able exhauster, not shown. In other words, the

- exhauster is the common power source and the

. 19

line,

device 16 controls the power expended in a single

formed by the parts enumerated from the dis-
patch terminal 12 through the dispatch and re-

~turn tubes [ and I3 and the controller 16 to the

__25

30

“exhauster.

Referring to F1gs 2 and 3, the controller IG com-

‘prises a casing 21 divided by a septum 22 into two

chambers, 23 and 24. Chamber 23 is inh com-
munication with the transmission line and cham-

ber 24 is in communication with the suction line.

The septum 22 is provided with two ports a large
port 2% which is controlled by a main valve 26
and a small port 2T which is controlled by an
auxiliary valve 28. The auxiliary valve is opened
by a screw threaded stem 29 and is set normally
off its seat to provide a small air passage through
which is maintained a continuous stream of air
flowing from the transmission line. This con-
tinuous flow of air will be herelnofter referred to
as the “minimum flow”. - -

- A motfor 30 enclosed in a housing 31 is pro-—
vided at the side of casing 21 for operating the

main valve 26. This motor is comprised of dia- -

' ~phragm 32 connected to the main valve by means

40
45

50

of a stem 33 which reciprocates through a bear-
ing 84 in the inner wall of the motor housing.

The housing 31 comprises a saucer shaped base -
section 39 and a similar shaped cap 36 attached
to the base with the rim of the diaphragm 32 held

between these two elements,

and outer chambers 37 and 38. The inner cham-~
ber 31 commumeetes freely with the suction or
low pressure chamber 24 through a relatively
large unrestricted opening 39. The chamber 38
communicates with chamber 31 through a re-
stricted port 41 and a valved port 42, hereinafter
more fully described. The size of the opening of
port 41 is regulated by needle valve 83. This

- port constitutes a continuous leakage connection

55

| '60

between chambers 3T and 38 by means of which

the closing time of the main valve is determlned as

'Wlll hereinafter appear:
‘As already indicated the stem 33 extends

'through the main valve 26. At its outer end the

stem is carried in the central opening of a boss

| member 44 disposed at what is the rear of the

struoture viewed as it is ordinarily installed in

- service. This boss, as will presently be described,

carries a pilot valve which is employed to intro-

duce atmospheric pressure into and cut it off
from the closed chamber of the control pneu-

matic to condition it for proper sequence of oper-

70

atlon The inner face of boss 44 carries g recess

- 4% in which is seated the outer end of compres-

sion spring 46. The inner end of the spring is
secured to stem 33 and. exerts a force sufficient

to hold valve 26 normally on its seaft.

The central opening 47 of boss 44 forms a, bear-

- ing for the outer end of stem 33 and extends
| :'75

through a sleeve 48 formed at the outer face of

“1nch or less. .
- B3 surrounds the reduced portion of the stem.

A continuous air passage or conduit is

plate 5l.

The diaphragm divides the housing into inner

“duced pressure in the recess 78.

2,125,601

the boss. A plate 51 is mounted to reciprocate
upon this sleeve. The outer end of the stem 33
Is turned down to a smaller diameter to form
shoulder 52 thereupon. When the stem moves
to its extreme left position, the shoulder 52 moves
outwardly beyond the end of sleeve 48 a short dis-
tance as shown in Fig. 3. In valves constructed ac-
cording to this invention for experimental use the
shoulder moves out a distance of about 14 of an
At the outer face of plate 54 a disc

Normally this disc is positioned at the outer end
of sleeve 48. When the stem moves outwardly the
disc is engaged by shoulder $2 moving plate 51
out a distance corresponding to the protrusion of
the shoulder. The outer end of the stem extends
beyond disc 53 and carries an adjustable collar
04.  This collar is set so that when the main
valve ‘26 is moved to its seat the plate 5! is
brought against the face of the boss 44. It will
be noted that shoulder 52 and collar 53 form a
lost motion connection between the stem and
A spring pressed plunger 56 set in one
side of plate 5f bears upon sleeve 88 to form a
friction bearing for the plate to limit its move-
ment to that imparted to it by stem 33 through
the lost mot1on connection.

The valve opening movement of motor 31 is
determined by a contrel valve G disposed to nor-
mally close a passage 62 leading from atmosphere
through valve seat 63 to chamber 38. This con-
trol valve may be biased toward closed position
either by gravity, as shown, or by a loading spring
or both. The valve is lifted by auxiliary motor
64 and the bias effects reclosing when the lifting
force of the motor is removed. This motor com-
prises a casing which is divided into two cham-
bers 69 and 66 by means of a small diaphragm 617,
the latter being connected through a suitable op-
erating stem to valve 1. In the gravity biased
form shown, the amount of bias is changed or reg-
ulated by exchanging washers of different weights
at the upper end of the stem of the valve §1. This
provides adjustment and at the same time en-
ables the retention of the desirable characteristic
of gravity bias which makes for extremely sensi-
tive operation. |

The lower chamber 66 is continuously open to
the atmosphere through ports 68. The upper
chamber 65 has a passage Ti leading therefrom
through tube 12 which passes through the valve
housmg 21 and forms a nipple 73 at the back.
The passage continues from this nipple through
a flexible tube T4 such as rubber and through
n1pple 10 to a recess 16 provided in boss 44.

Recess 16 is provided with two ports, port 11
constantly open to chamber 23 car rying transmis-
sion line pressure and valved port 78 normally
closed by plate 51 but when open admitting at-

- mosphere to the recess. Port 18 is made large in

relation to port 77 so that when the former port
1s opened, air passing through port 7.7 to the vac-
uum space will be ineffectual to maintain a re-
While port 17
is shown to be smaller than the passageway TI
the size of the opening does not impose any ap-
preciable restriction upon the speed with which s,
change in pressure in chamber 23 will be trans-
mitted through the passageway 11 to chamber 65
when the atmospheric port 18 is opened or closed.
The response of diaphragm 67 is always substan-
tially instantaneous to any change in pressure
suflicient to move it. The purpose of the pr OpoOr-
tion or relation of size of the ports 1T and 78 is

10
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_ merely that port T7 shall be effectively restricted 75
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' enly Wlth respect to etmOSphenc port 18 The,

o use of che.mber 16 Ioceted in the boss 44 enables
- -the ports 11T a,nd 18to be located close together

10
- llke

'S0 that they may cornmumoate with the dia~
phragm chamber 65 by a single passageway. In
“addition this also facﬂrtetes the arrangement for
o "controllmg both ports by Velves es shown in Frg 4 -
l '__'.'j__;cnd later to be described. | -
. The port 18 is. preferebly feced Wlth a soft re-

51I1ent ring 79 Whlch may be live rubber or the

_ ness to be sllghtly compressed When plate 91 is
L _brought into engegement with the face of the
gboss 44 a5 the main valve reaches closed position.

Wlth plete 5I ectrng as the valve and the ring

_-.5_19 e,ctmg as the valve seat the pilot valve, al-
- ready referred to, is formed and acts to open

__fernd close port 18 in accordance with the posrtron_

ment in a plane. perpenchcular to 1te seat

308

' ﬁ;:[ Tﬁ'iof the valve dlsc 5I
. valve is large in proportion to the flow through it.

33 es the Ve,lve opens and closes.

Another feeture is that the

-~ These two features combined make it possible

~ stroke at the end of its movement.

- With this ‘arrangement, by the tlme the pilot
 valve is sufficiently closed for the transmission
line pressure to begin to become esteblrshed in
control dre,phragm chamber 65 the ‘main valve
will sufficiently close to reduce the flow to sub-
- stantially
weight of the assembly of the control diaphragm
- -'wa 61 and control valve 61 to be adjusted to respond
to a pressure only shghtly below minimum flow
,preseure providing a very sens1t1ve control
h in turn makes practical a very low minimum

“With only a small

eccordmg to this 1nvent1on to use a direct lost
'Inotlon connectlon Wlth the main valve for move-

ment in both directions so that the pilot valve is
moved with the main valve for a small

minimum ﬂow This enebles the

- flow with a maximum saving of power.

It hae been found the,t thls type of pllo*' :
. valve arrangement provrdes eﬁectrve control
© without the use of the quick closing arrangement
~ later to be described. Nevertheless, the quick
A _closmg of the main valve enables the pllot valve

| 60

to function wrth 1ncree,sed e Tectrvenese On the

- other. hend as it will heremafter appear, the pri-

- providing for a valve controlled transmission line
70

mary. edvantege of the quick closing feature is

o __"f__.';to cut down the period of flow restriction due to
- the closing of the main Valve under condltrons_
'in which the valve must reopen to complete the

tre,nsportatlon of the cerrrer or cerr1ers 1n the
'11ne |
- Fig. 4 showe a modlﬁed form of boss structure

port as well as a valve controlled fttrnospherrc

- port. In this form the port 17 is enlarged to re-

. ceive a bushing 8f.

'75

1ng es ports or. pessages through the bushmg

This ring is preferably of sufficient thick-

The pilot valve
- __'-thus formed wrll herelne,fter be referred to as
o pllot valve 80. o - -
| | It 13 now desn'ed to polnt ont some of the per—

In_ -
_-___:_-."'f_other words, it is a poppet valve type of move-
- ment, opening ‘along the entire perimeter of its
seet ThlS mee,ns tha,t conmderable ﬂow area can

‘This

e  This bushing is provided -
 with a central openmg to receive stem 82 of a

'ﬁve,lve 83 end one or more other opemngs 84 act—- |
non opereted

The vel've 83 is erranged to seat upon the outer

end of the bushing so as to close the passages
84 and is carried to its seat as plate 5t approaches .
its outward position by a leaf spring 83 secured
to 4 boss 86 and having: its outer end bearing
It is opened oy the
-velve stem 32 bemg of ‘such a- length as to engage
~ the face of plate §1 and carry the valve 83 ofl -'

upon the hea,d of the valve.

its seat a short dlsta,nce when the plate comes

to its normo,l pomtmn ‘of rest npon the face
of the boss 44. | |

10

Wlth this- errengement the atmospherlc port |

will be closed while the transmission line port

atmospheric port 18 is closed whrle the transmis-

'is open and vice versa. - In other words, in their

normal position, with the main valve closed, the 15 :

sion line ports 84 are open. Then when the main

~Volve moves outwa,rd to open pomtron e,nd the

84 are closed gs port 18 opens n
The edve,ntage of this modified form Wlll more

fully appear-in the descnptlon of the operation
rhut me,y brleﬂy be steted a.S follows Flrst there

'ports or passages 84 whﬂe the vent valve 80 in-
. cluding port 18 'is open. This among ‘other

20

th.lngs lessens the likelihood of the accumulation

of lint and dust in the passeges ‘which might
- restrict the air flow therea,long A second ad-
-ventege is that the flow area through the pas-
sages in bushlng Bl may be increased beyond
'_the strlct relation. to atmospheric. port T8 re-
:qmred in’ the ‘other form, thus makmg dust ac—

"cumulatrons in the pa,seages less serious.
to e,ccomphsh effective pl]Ot VEthE’: action with -

a small movement of plate Bl.
movement required it has been found feasﬂole'

Another feature of this invention is the aux-

1hary lee,k or quick closing valve 42 controlling

30

a5

a passageé through the diaphragm 32 constitut-

outer’ bushlng 38 arranged to pass ‘through the
art of 1ts .

dlaphragm 32, This carries an inner bushing 89

-1ng an auxrhe,ry connectron hetween the cham-

40

Whlch is snmle,r 1n conetructron 1o bushmg 81

__-shown in Fig. 4. One or more passages 31 pro-
~vide the flow ares ‘through the bushing while )
the stem 82 of valve 93 passes through a con-
trol openrng in the bushing. In closed position
‘the valve 83 seats over the outer end of passage -
The outer end of the valve stem 92 is pro-

91.

45

v1ded W1th e hea,d M e,nd o, compressmn sprmg_ |

__agemst the heed to normally hold the Va,lve.._.. L
'closed |

Flg 2 111ustretes the pomtmn of the lee,k valve

fwhen the main-valve 26 is closed. In this posi-
‘tron the heed 94 of the velve stem er:tends into ER

| the sides of a tr1p member 97 The tr1p member
.9? is prefere,bly ma,de of thin flat spring steel,

or the like she,ped as 111ustreted in Ii'lgs 2 and 5.
- On the inner sides of the trip member perches 08

60

project inwardly and are spaced apart at a dis-

tance slrghtly less than the width of the head 94.
- 'The upper edges 99 of the tr1p member as viewed
;1n Fig 5 gre flared outwardly so that When they

are engeged By the conical portion 181 of the

bushing 88 they will move outwardly to trip the
auxiliary valve closed by separating the perches
sufficiently to: permit the head 94 of the valve
‘stem to pass through. The point of tripping is
- regule,ted by screw 102.
operation of the various parts of the leak valve
just described will be set forth in detell in the_
.-:jgenerel descrlptlon of operatlon to follow.

The seqnence of the

031t10n as shown in Flg 2 the

B85

’75 L
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- and begins its closing movement.

4

operation of the control valve may be described

substantlally as follows:
The main valve is closed, the control valve 61

'closed the pilot valve 88 closed, the auxiliary lead -

valve 42 closed and -the minimum flow valve 28
adjusted slightly open. The drag or friction of
the slight or minimum flow of air through the
line reduces the pressure in the end of the line
adjacent to the control valve to a sub-atmospheric
pressure. In practice the amount of minimum
flow is determined by first opening valve 28 until
the drag of the minimum flow air is sufficient to
1ift the control diaphragm 67T and valve 61 off its

-seat with the main valve closed, then by closing
15

the minimum flow off until the control diaphragm
and valve remain down affer each operatmg cycle
until a carrier is introduced. -

With this adjustment made, upon the introduc-
tion of a carrier in the line the minimum flow of
air will be blocked off and the air ahead of the
carrier exhausted through the minimum flow
port. This causes in the line a reduction in pres-
sure which is transmitted from chamber 23
through port 11, recess 16 and passage Ti{ to
chamber 65 raising diaphragm 617, lifting valve 61
and admitting atmospheric air through passage
62 to chamber 38. Chamber 37 being at the re-
duced pressure or vacuum of the exhaust line,
diaphragm 32 is drawn inwardly as atmosphere
enters chamber 38.

As the diaphragm begms to move it carries the
parts including stem 23, main valve 26, collar 54,
and auxiliary leak valve stem 92 to the left. In
its outward movement valve stem head 94 will

engage the back sloped surfaces of perches 98

springing them apart as it passes through.

~As the valve stem approaches the end of its
leftward or opening stroke the shoulder 52 en-
gages collar 3 and begins to move the plate 51
away from the face of boss 44. As soon as the
plate has moved away a distance which will per-
mit more atmospheric air to enter port 18 than is

being withdrawn through port TI1, atmospheric

pressure will be established in recess 16 and
through commumcatlng passage Tl in chamber
65 also.

As soon as chamber 65 reaches substantlally
atmospheric pressure, the lower chamber 66 being
constantly at atmospheric pressure, the pressures
on opposite sides of diaphragm 6T are equalized

permitting the gravity bias on the diaphragm and

valve 61 to close the latter. As soon as valve 61
is closed stem 33 ceases its opening movement

held in its outward position by the frictional en-

- gagement of spring pressed pin 56 with sleeve 48.

60

65

70

: a5

The time of the closing movement of the initial

portion of the closing stroke is determined by the

setting of the leakage screw 43. The valve will
continue its closing movement at this rate until
the head 94 of the stem of the auxiliary leak
valve 42 engages the trip perches 98. At this point
the travel of the stem 92 and the member 93 in
the direction of diaphragm 32 ceases and the
valve 42 is opened by the continued movement of
the diaphragm. This opens the auxiliary leak
port 81 suddenly increasing the leakage rate or
the rate of the pressure equalization between
chambers 37 and 38. With the additional leak
thus provided, the main valve will travel with a
quick movement to the end of its stroke. Just
before the main valve reaches the end of its stroke
the conical section 181 of the auxiliary valve hous-
ing engages the flared portions 99, spreading apart
‘perches 98 and permitting the head 94 urged by

Plate 51 is

2,125,601

spring 9% to drop through, closing the auxiliary
leak valve. The point in the main valve closing
stroke at which the auxiliary leak valve begins to
open is determined by the length of the stem 92 as
adjusted by the lock nuts behind the valve. The

- point at which the auxiliary leak valve is tripped

closed is determined by the setting of the screw

§02 which adjusts the trip member 97T inwardly

and outwardly so that the conical section 101
engages it earlier or later in the stroke.

In addition to the above functions performed
as the main valve 26 approaches the end of its
closing stroke pilot valve 80 is closed by collar 54

engaging disc 33 on plate b{ and carrying them to

the right until the face of the plate covers port ]

18. This does not take place until the main valve
practically becomes seated. The closing time of
the valve is set so that under normal conditions

~ the carrier will have completed its travel through

the line and will have been discharged by the time
the valve has closed. Therefore, the line being
open, the pressure in chamber 23 will have sub-
stantially reached the minimum flow pressure.
As the pilot valve closes, this minimum flow pres-
sure 1s transmitted to chamber 85. However,
since diaphragm 67T responds only to pressures
below minimum flow it will remain seated. On
the other hand, if due to some abnormal condi-
tion the carrier has not been discharged, the pres-
sure on the transmission line side of the valve in
chamber 23 will not reach the minimum flow
pressure and the diagram 67T will be raised as
soon as the pilot valve is closed, immediately initi-
ating the reopening of the main valve, whereupon
it will follow through another closing cycle.

It isto be noted that since the guxiliary leak
valve 42 is always closed at the end of the clos-
ing stroke of the main valve the opening re-
sponse of the main valve will be of the same
character as though the auxiliary leak valve
were not employed. In other words, if the type
of leak valve which, according to this invention,
is tripped closed at the end of the closing stroke
of the main valve were not used, at the beginning
of the opening stroke both the auxiliary leak
port and the main leak port would be open and
alr would escape through both of these ports

at substantially the same rate as that at which

it escaped to cause the quick closing. This must
necessarily be a considerable flow, easily sufficient

~to cause the opening action of the main dia-

phragm to be sluggish without the use of a rela-

tlvely large atmospheric flow passage 62 necessi-
tating a correspondingly large valve §1.

This is
undesirable because the valve 61 when seated is
being drawn toward its seat by the reduced pres-
sure below the seat and a large atmospheric port
valve entails considerable difficulties in pr oducing
sensitive operating means for opening the valve.
Therefore, the employment of a quick closing or
auxiliary leak valve such as disclosed in this
Invention which does not effect the opening
stroke of the main diaphragm provides a highly
desirable type of valve operation.

The operation of the modified form of struc-
ture for valve-closing both the atmospheric and
transmission line ports entering recess 76 as
shown in Fig. 4 will now be described. When
the controller is provided with the form of struc-
ture shown in Fig. 4, the other parts of the
mechanism operate in substantially the same
manner as in the form shown in Figs. 2 and 3.

The parts of the modified form illustrated in

- Fig. 4 also operate in substantially the same
manner except that then the plate 5! is moved

) |
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~ the main va]ve t0 open the pilot .port 18, the
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outwardly at the end of the openmg stroke of valve for: controllmg the lme fluid ﬂow ‘means
for opening and closing the main valve, means for

-valve 83 moves mmultaneﬂusly to the left under

“the mﬂuence of spring 85 until the valve is sea.ted |
~over the inner end of the transmission line pas-
~sages 84; the length of the valve stem 82 being
.such as to permlt valve 83 to become seated at or
~ before the end of the outward movement of
~the plate 5i.

10

Anmher d1ﬁerent1at10n is that

while the main valve is closing and until the
~ plate 5! is engaged by collar 54, the passages 84

' remain closed and no air is being drawn through

" the transmission line ports during this time.

the plate 51 is moved back to its normal DOSi~
tion clesing port 78, the stem 82 of the valve 83
. is engaged by the face of the plate 81 and movedf

- to the right again opening the passages 84.

20

-It will be seen, therefore, that with this form

' 'only a relatively small amount of a1r is drawn
through the transmission line ports or passages
~ and therefore the likelihood of these passages be-

 ‘coming clogged with lint and dust is consider-

- ably reduced.
- out, the employment of a valve for the trans--
mission line port as well as for the atmospheric
- port ‘makes it unnecessary to make the trans-
o *'mlssmn line port smaller than the atmospherlc'
port as in the other form.
~ From the above description it will be seen tha,t..

25

- In addition, as a,lready pointed.

an improved form of power control mechanism

-+ constructed accgrdmg to this invention has been

- provided employing the basic principles of the
- Libby type of valve embodied in an extremelyil
 simple form of mechanism arranged -for con-
venient adjustment and eff
- ‘addition the form of structure here employed

. overcomes many of the difficulties inherent in

‘ective operation,

. ~ the Libby structure giving a controller which

0

- will operate effectwely over long periods of time
with the minimum of adjustment and repalr It

is' to be understood that this 1nventmn ma:fy be

embndled in many other forms of apparatus and.

it iy desired, therefore, that only such Imuta,tmns

~ shall be placed thereon as are imposed by the
45 o

prior art or by the claims appended hereto
What I clalm is: -

- ‘1. Power control appa,ratus for a pneumatlc-
',:conveycr having a transmission line, an exhaust
~ line and a casing therebetween. enclosing a main
va]ve for controllmg the line fluid flow, means for
opemng and closing. the main valve, means for
- establishing a minimum flow of air through the
- line when the main valve is closed, and means for.
gcontrollmg the opening and closing of the mam_'-.
‘55" valve in response to the introduction of a carrier |
.  establishing a minimum flow of air through the

~jn the line, said controlling means 1nclud1r1g a,

- control" dlaphragm normally responsive to said”
. .carrier mtroductmn a, recess in said casing dis-
L 'posed remotely from S&ld diaphragm and a single
',passageway establishing communication between
5j__"'-;_-;::sald recess and said diaphragm, said recess belng -
pmvlded with two ports, one of said ports leading

E 6,_0”?

' to the transmission line, the other port to the

65"

' - atmosphere, valve means for the atmospherlc
port, said valve means. bemg nermally closed for
- rendering said diaphragm norzmally responsive to-

" theintroduction of a carrierin the line and mov-

70

. able to open position for rendering the diaphragm
unresponsive, and means operated by the move--
‘ment of the main valve at the er.t.d of its opening
“and closing strokes for opemng and closmg sa,ld-
atmospheric port. | | . :
- 2. Power. control apparatus for a pneumatm.
'rconveyor having 2 transmission line, an exhaust

lme and a casmg therebetween enclosmg a mam '-

As

In

 directly. from said recess to the transmission line,
said I'ecess normally having transmission line .

- posed side of said diaphragm. |
-4, Power control apparatus’ for a pneumatlc-a. .

| establlshmg a minimum ﬂow of air- through the
line when the main valve is closed, and means for
controlling the openmg and closing of the maln-*

valve In response to the mtroductlon of a carrier
in the line, said controllmg means including a

conirol dlaphragm normally responsive to sald

carrier introduction, constantly exposed on one
side to atmosphenc pressure and in a predeter-

mined pomtmn with- reference to said casing, a

dlaphragm and commumcatmg with the unex-

posed side thereof through a single passageway,
15

two ports in f'ald recess, one of said ports leading

10

recess in said casing disposed remotely from said

to the transmission line, the other port being of a

pressureé to the diaphragm and leading to the at-

atmospheric - pressure in the recess when it is

~ open, and valve means operated by the move-
- ment of the main valve at the end of its opening-
and closing stroke for opemng and closing the

atmospheric port.

~ size suitable for quickly transferring atmospheric -

‘mosphere, the atmospheric port being sufficiently

lareger than the transmission port. to establish 20 |

3. Power control apparatus for a pneumatm".. |

conveyor havmg a transmission line, an exhaust

valve in response.to the introduction of a carner
in the ‘line, said controlling means mcludmg a,
control dlaphra,ﬂ'm normally responsive to said

carrier introduction, constantly exposed on one

side to atmospherlc pressure and associated with

~said casing, a recess in said casing disposed re- .

" line and a casing therebetween enclosing a main
valve for controlling the line fluid flow, means for
~establishing a minimum flow: of air through the
line when the main valve is closed and means for
~ controlling. the opening and closing of the main -

30

35

motely from said diaphragm, a passage leading

pressure therein, and means operated by the

o

movement of the main valve as it approaches the

end of its opening stroke for establishing atmos-

pheric pressure in said recess and similarly oper-:
ated at the end of the closing stroke of the main
~valve for reestablishing transmission line pressure-
and a single passageway for communicating the

pressures obtaining in said recess to the unex-

45

conveyor having a transmission line, an exhaust -

line and a casing therebetween enclosmg a- main

valve for controlling the line fluid fiow, means for

opening and :closing the main valve, means for

line when the main valve is closed, and means for
~ controlling the opening and closing of the main -
valve in response to the introduction of a carrier -

in° the lme said’ controlling means mcludmg a

| dlaphragm normally sensitive to transmission llne'_

55

pressure, -said diaphragm being constantly ex-
posed on one. side to atmospheric pressure, means

formmg a-chamber at the. other side 1nclud1ng the*-

diaphragm as a W&ll thereof, means provldmg 9

chamber, said first port means opening to the
transmission line, sald second port means opening

closmg and opemng ‘said port means, the valve

65
first and -a second port commuhicating with said

‘to:-the &tmosphere alternately seated valves for o

L
for the first port means being normally open-and -

the other normally closed for sensitizing the dia- -

phragm ‘and means operated by the movement,
of the main valve as it appmaches the end of its
openmg stroke for mowng the port valves to close

75
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Ing one wall of the chamber arranged to make
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the first port and open the second for desensitiz-
ing said diaphragm, and as the main valve ap-
proaches the end of its closing stroke for revers-

ing the closing action of the valves for resensitiz-

ing said diaphragm. | |

9. In a power control apparatus for s pneu-
matic conveyor line, a valve for controlling the
flow of motive fluid in the line, resilient means
tending to close said valve, a fluid motor arranged
so that when fluid is admitted thereto the motor
moves to open said valve, means for closing the
valve including means for leaking out the ad-
mitted fluid at a predetermined rate for g part of

‘the closing stroke, means for automatically in-

creasing said leakage rate as the valve approaches
the end of its closing stroke, and means for re-

storing. the leakage means to its condition of

minimum leakage as the valve reaches the end
of its closing stroke. - S |

6. A pneumatic motor for use in pneumatic
conveyor systems comprising a housing having a
motive fluid chamber therein, a diaphragm form-

forward and return strokes, a pair of leak ports
for discharging the motive fluid from said cham-
ber upon the return stroke, one of said ports being

continuously open, means for opening the other
port during the latter part of the return stroke, -

and means for closing the same again at the end
of the return stroke. | )

7. In combination, a main valve for controlling
the flow of motive fluid through a pneumadtic con-
veyor line or the like, a resilient means tending to

hold said valve closed, a fluid motor arranged to

open the valve against the action of said resilient
means, sald motor comprising a housing embody-
ing a motive fluid chamber having a movable side
wall and means for operatively connecting said

‘wall and the valve, a controlled inlet port for ad-

mitting motive fluid to said chamber for opening
the valve, a continuously open regulatable leak
port for bleeding the motive fluid out of said
chamber at a determined rate for permitting the
valve to close, a supplementary leak port through
sald movable wall, a valve housing carried by said
wall and including said supplementary port and
a spring closed leak valve therefor, a stem for
said valve extending in the direction of the travel
of said wall as the main valve closes, a movable
perch arranged to intercept said stem as the wall

approaches the end of its inward stroke for open-

ing said supplementary leak port, and means for
tripping out said perch at the end of the closing

- stroke to permit said valve to close.

- Inotive fluid chamber therein, a diaphragm form-
60
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8. A pneumatic motor for use .in pneumatic
conveyor systems comprising a housing having a

Ing one wall of the chamber arranged to make

forward and return strokes, a pair of leak ports
for discharging the motive fluid from said cham-~

ber upon the return stroke, one of sald ports
being continuously open, means for opening the

other port during the latter part of the return

stroke, means for closing the same again at sub-
stantially the end of the return stroke and means

for adjusting the point at which said reclosure

Occurs. . | -

9. In a power control apparatus for a pneu-
matic conveyor having a transmission line, an ex-
haust line, and a casing therebetween enclosing
a main valve for controlling the lihe air flow,

means for establishing a minimum flow of agir

through the line when the main valve is closed,
means for opening the main valve in response to
the presence of a carrier in the transmission line,

2,125,601

‘and time controlled means for closing the valve,

sald response means including a main pneumatic
for moving the main valve and an auxiliary con-
trol pneumatic for initiating the opening and
closing strokes of the main pneumatic, said aux-
lliary pneumatic being sensitizable to the pres-
ence of a carrier in the transmission line by hav-
ing a diaphragm constantly exposed on one side
to atmospheric pressure, and having a chamber
at the other side provided with a passageway
leading therefrom, said passage having a first port
commuhicating with atmosphere and a second
port communicating with the transmission line, g
valve for the atmospheric port normally closed for
establishing transmission line pressure at said
other side of the auxiliary diaphragm to sensitize
the same, means operable by the movement of
the main valve at the end of its opening stroke
for opening said atmospheric valve for establish-

- ing atmospheric pressure in said chamber for de-

Sensitizing said diaphragm and at the end of the
closing stroke for closing said atmospheric valve
for resensitizing said diaphragm, a valve for the
transmission line port, and means for operating
it in conjunction with the atmospheric valve for
closing the transmission line port while the at-
moespheric port is open for segregating the trans-

‘Imission line pressure from said passageway while

the atmospheric port is open.

10. Power control apparatus of the minimum
flow type for a pneumatic conveyor line having a
transmission tube and an exhaust tube and a
malin valve between said tubes for controlling car-
rier propelling air flow through the line, means
for establishing a minimum flow of air through
the line when the main valve is closed, 2 main
pneumatic for operating the main valve and an
auxiliary pneumatic responsive to the introduc-
tion of a carrier into the line for initiating the
operation of the main pneumatic and means for
conditioning the response pneumatic including a
continuously open passage communicating from

‘the latter to the transmission line and g valve

controlled atmospheric port along said passage,
and means for operating said valve from the
main valve.

11. Power control apparatus of the minimum
flow type for a pneumatic conveyor line having a
transmission tube and an exhaust tube and a

main valve between said tubes for controlling

carrier propelling air flow through the line, means
for establishing a minimum flow of air through
the line when the main valve is closed, a main
bneumatic for operating the main valve and an
auxiliary pneumatic responsive to the introduc-
tion of a carrier into the line for initiating the
operation of the main pneumatic and means for
conditioning the response pneumadtic including a
continuously open passage communicating from
the latter to the transmission line and s valve
controlled atmospheric port along said passage
and means for operating said valve from the main
valve including means for opening said valve at
the end of the opening stroke of the main valve
and for closing it at the end of the closing stroke

of the main valve.

12. In a power control apparatus for a pneu-
matic conveyor having a transmission line, an
exhaust line, and a casing therebetween enclosing
a main valve for controlling the line air flow,
means for establishing a minimum flow of air

through the line when the main valve 1S closed,
means for opening the main valve in response to
the presence of a carrier in the transmission line,
and time controlled means for closing the valve,
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 said response means including a main pneumatic |

‘gasse01 7

. for moving the main valve and an auxiliary con-

~  trol pneumatic for initiating the opening and
~closing strokes of the main pneumatic, said aux-
5 iliary pneumatm being sensitizable {0 the pres-
. ence of a carrier in the transmission line by hav-
" ing a diaphragm continuously exposed on one side
- to a constant pressure, and having a chamber at

~ the other side provided with a passageway leading
10

therefrom, said passageway having a first port

N _'_'-commumcatmg with said constant pressure and a.

" - second port communicating with the transmis-

_' - sion line, a valve for the constant pressure port

 normally closed for establishing transmission line -
15 pressure at S&ld other suie of the a,wuhary dla-

phragm to senmtlze the same, means operable by |

the movement of the main valve ab the end of its

opening stroke for opening said constant pressure
valve for establishing the constant pressure in.
said chamber for desensitizing said diaphragm.

and at the end of the closing stroke for closing
‘said constant pressure valve for resensitizing said
dlaphra,gm g valve for the transmission line port, -
and means for operating it in ‘conjunction with
the constant pressure valve for closing the trans-
mission line port while the constant pressure port
is open for segregatmg the transmission line pres~

5

0

sure from said passageway while the . constant

_pressure port is open

HERMAN BUSCH.
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