» UK Patent Application «» GB v 2 162 141 A

(43) Application published 29 Jan 1986

(21) Application No 8418691

(22} Date of filing 23 Jul 1984

(71) Applicant

British Nuclear Fuels plc (United Kingdom),

Risley, Warrington, Cheshire WA3 6AS

(72} Inventor
William Alfred Sperinck

(74) Agentand/or Address for Service

(51) INTCL*
B65G 51/24

(62} Domestic classification
B8A 3AP
F2G 38

(56) Documents cited
GB 1382347 GB 1076104
GB 1360494 GB 0229844
GB 1102212 EP A1 0063255

(58) Field of search

G. J, Owen, Patents Branch, United Kingdom Atomic BSA
Energy Authority, 11 Charles Il Street, London SW1Y 4QP _ F2G

(54) Switch for pneumatic conveyor

(67) For usein a pneumatic conveyor, an apparatus for establishing communication between a main conduit and
each of a plurality of branch conduits. The apparatus comprises a body housing a connection conduit, one end of the
connection conduit having a swivel connection with the main conduit. The connection conduit is shaped such that its
opposite end moves in an arcuate path across ports in communication with the branch conduits. Drive means for
effecting movement of the connection conduit are mounted in the body.

V Lyl 29l ¢ 959



2162141

0
S
AN

NN ANAUAVANANANAN

P-4
<7
—

mm 6
oL T\ T 77z
1R St 2L o€ p Ar//
[ N% W//«\‘ A S ) — AN
gL —f| S Jez e Ul Q
SIm QA Y, 62 c~_|
¢ —H—] L /
4 b LA
AEASON I N
L Qg7 :.:E__:_:_:W_ //,\\\\\\ Le
\\.ﬂ\ \ N —ﬂ\ S < - -
mm < 2 7
oc L /_ 5//%_4/ 72
== M — ¢
4 1 AN .
/Q@mﬁz \
9 Ny 6 8 o \
B E. !



2162141

2/5

.N m.\K



2162141

< LN -
=y e P e ——
A4 2. L 2 L Z A4 Z \v—‘\vl — e
\ W, ZZ Z T 777 7 77 77 77 7 = ——

e | (S

&

ZL

@il

1 15

o L .: [




2162141

4/5




Fig5.

2162141

5/5



GB2162141 A 1

10

15

20

25

30

35

40

45

50

55

60

65

SPECIFICATION

Improvements in or relating to pneumatic convey-
ors

The present invention concerns pneumatic convey-
ors and in particular to apparatus for establishing
communication between a first conduit and each of
a plurality of second conduits.

Pneumatic conveyor or transfer systems can be
used for conveying objects between stations. As an
example, it is possible to utilise such a system to
interconnect a central laboratory with a number of
out-stations for the conveyance of samples. The
paths of travel between the laboratory and the out-
stations can be provided by conduits in which a
main line from the laboratory can split into a num-
ber of branch lines each leading to a different out-
station. Consequently, it is required to provide ap-
paratus for establishing communication between
the main line and any one of the branch lines.

According to the present invention an apparatus
for establishing communication between a first
conduit and each of a plurality of second conduits
comprises a body having a port at one end for
connection to the first conduit and a plurality of
ports at its opposite end each for connection to a
respective second conduit, a connection conduit
within the body, one end of the connection conduit
having a swivel connection with the port at said
one end of the body, the connection conduit being
shaped such that the opposite end thereof is mov-
able in an arcuate path between the ports at the
opposite end of the body, and drive means for ef-
fecting such movement of the connection conduit.

Conveniently, the ports at the opposite end of
the body for connection to the second conduits are
disposed in a circle about the axis of the body.

The invention will be described further, by way
of example, with reference to the accompanying
drawings; in which:-

Figure 1 is an axial section of a first embodiment
of an apparatus for establishing communication
between a first conduit and a pair of second con-
duits and taken on A-A in Figure 2;

Figure 2 is an end view of the apparatus on the
arrow B in Figure 1,

Figure 3 is an axial section of a second embodi-
ment of an apparatus according to the invention;

Figure 4 is a section on C-C in Figure 3; and

Figure 5 is an end view on the arrow D in Figure
3.

The apparatus in Figures 1 and 2 comprises a cy-
lindrical hollow body 1 having a port or opening 2
in one end wall 3 and two similar ports or open-
ings 4, 5 in its opposite end wall 6. The ports 4, 5
are symmetrically positioned about a diameter and
offset with respect to the port 2. One end of a con-
duit 7 forms a swivel connection at the port 2 and
the opposite end of the conduit 7 terminates in
close proximity to the opposite end wall 6. A
sleeve 8 is fixedly mounted on the end of the con-
duit 7 at the wall 6, the sleeve in turn carrying a
slidable sealing ring 9 which is urged by a spring
10 into contact with the end wall 6. The spring 10
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is arranged between the ring 9 and a flange on the
sleeve. A bush 11, integral with the flange, de-
pends from the sleeve 8.

An actuator 12, which can be an electro-mechan-
ical device, is pivotally supported within a housing
13 at the lower end of the plate 6. The actuator is
supported by a pivot pin 14 secured in a wall of
the housing and by a pivot bracket 15 which de-
pends from a guide 16 which is fixedly mounted
on the wall of the housing. The guide 16 has a
substantially T-shaped slot to receive a slide 17. A
plate 18 carrying a clevis 19 is secured to the base
of the slide and an actuating rod 20 from the ac-
tuator 12 is linked to the clevis 19 by a pin 21. The
upper surface of the slide 17 carries a rack 22
which meshes with a pinion 23 fixed on a shaft 24
by a screw 25 and a key 26. The shaft 24 extends
through the wall 6 and is received within the bush
11. The bush 11 is secured to rotate with the shaft
24 to thereby pivot the sleeve 8 and the conduit 7
by means of a key 27. Axially, the bush 11 is posi-
tioned between a boss 28 on the shaft and a stop
29 secured at the end of the shaft 24. The shaft 24
is supported within the bore in the wall 6 by
means of ball bearing assemblies 30 separated by
a spacer tube 31,

In operation, the rod 20 is reciprocated by the
actuator 12 to oscillate the shaft 24 through the
rack and pinion drive connection. As seen in Figure
2, the pinion 23 is formed with an arcuate cut-out
32 the end faces of which cooperate with a block
33 mounted on the wall 6. The block 33 functions
as a stop and is positioned such that when each
end face in the cut-out 32 abuts against the block
the conduit 7 is accurately aligned with the respec-
tive port 4, 5 in the wall 6. The shaft 24 is in axial
alignment with the port 2. Due to the configuration
of the conduit 7, the end thereof adjacent the wall
6 moves in an arc between the ports 4, 5 and the
opposite end of the conduit swivels in its support
at the port 2. Sensors 34 mounted on the slide 18
cooperate with proximity switches 35 and are ar-
ranged such that when an end face on the pinion
engages the block 33 the appropriate sensor acti-
vates its proximity switch to disengage the actua-
tor 12.

The apparatus can be installed in a conveyor
system in which objects are propelled pneumati-
cally along conduits between stations, for example
a central laboratory and remote work stations. A
conduit providing a path of travel is connected to
the port 2 in the wall 3 and likewise conduits are
connected to the ports 4, 5 in the wall 6. Selective
operation of the apparatus provides communica-
tion through the conduit 7 between the conduit at
the port 2 and either the conduit at the port 4 or
the conduit at the port 5.

Figures 3, 4 and 5 illustrate an alternative em-
bodiment which establishes selective communica-
tion between a single port 50 positioned centrally
in an end wall 51 and any one of eight ports 52 in
an opposite end wall 53, the ports 52 being dis-
posed about the axis of the apparatus at a com-
mon radius. Communication between the port 50
and any one of the ports 52 is provided by a con-
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duit 54. The walls 51 and 53 are connected by tie-
bars 55 within a cover 56.

At the port 50, the end of the conduit 54 is sup-
ported for swivelling by ball-bearing races 57. The
conduit 54 passes through apertures in plates 58
and 59 and extends to an aperture positioned adja-
cent the periphery of a disc 60 which is provided
with a spindie 61 journalled for rotation in a bear-
ing 62 at the centre of the wall 53. The aperture in
the disc 60 is at the same radius from the axis of
the apparatus as the ports 52 in the end wall 53.
An extension piece 63 secured to the disc 60 ex-

“tends the conduit 54 to terminate adjacent the wall

53. The extension piece 63 carries a slidable collar
64 which is urged by a spring 65 into engagement
with the wall 53. The disc 60 further carries a
counter-balance weight 66 at a position diametri-
cally opposite the end of the conduit 54.

The plate 59 supports a drive motor 67, the drive
shaft of the motor being connected by a coupling
68 to a gearbox 69 mounted on the plate 58. The
output shaft of the gearbox carries a cog 70 (Figure
4) which meshes with a ring gear 71 mounted on a
plate 72 fixedly secured to the conduit 54. Thus,
drive from the motor 67 is transmitted to the con-
duit 54 to rotate the conduit 54 to cause the exten-
sion piece 63 to move between the ports 52.

An actuator 73 is pivotally mounted between
brackets 74 secured to the plate 59. The actuator
73 functions to reciprocate a rod 75 terminating in
a bolt 76, the bolt 76 being slidable within a bush
77 extending through the plate 58. The plate 72 is
formed with a plurality of equi-angularly spaced
apart apertures 78 (Fig. 4) arranged in a circle
centred on the axis of the apparatus and the
centres of the apertures 78 being at a radius equal
to the distance between the axis of the bolt 76 and
the axis of the apparatus. Each aperture 78 has a
bush 79 to receive the bolt 76. The number of ap-
ertures 78 in the plate 72 is equal to the number of
ports 52 in the end wall 53. The actuating rod 75
further carries a sensor 80 which coperates with
first and second proximity switches 81 and 82 re-
spectively carried on a bracket 83 extending from
the plate 58.

A further eight proximity switches 84 are equi-
angularly spaced apart on the plate 58 at a pitch
circle to cooperate with a sensor 85 on the plate
72.

In operation and to rotate the conduit 54 the bolt
76 is withdrawn from its position shown in Fig. 3
by means of the actuator 73. The withdrawn posi-
tion of the bolt is detected by the proximity switch
82 which initiates a signal to actuate the drive mo-
tor 67. The motor 67 rotates the plate 72 and hence
the conduit 54 through an arc to bring the sensor
85 into alignment with a selectively actuated prox-
imity switch 84. The resulting signal deactivates
the drive motor 67 and triggers the actuator 73 to
shoot the bolt into the aperture 78 in the plate 72
which corresponds to the selected proximity switch
84. In this engaged position the bolt locks the plate
72 and the conduit against further movement and
the sensor 80 on the actuating rod 75 triggers the
proximity switch 81 to signal completion of the
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cycle. In this position the extension piece 63 at the
end of the conduit 54 is-in accurate alignment with
a desired one of the ports 52 in the end wall 53.

As in the case of the embodiment of Figures 1
and 2, the apparatus can be installed in a pneu-
matic conveyor system for establishing a path of
travel between a conduit 86 connected to the port
50 in the end wall 51 and conduits 87 connected to
the ports 52 in the opposite end wall 53.

As seen in Figure 5, one of the ports 52 in the
end wall 53 and denoted by the reference numeral
88 is of larger diameter than the remaining ports
and is closed by a removable cover or piug 89. The
port 88 can be employed for maintenance work
and is such that the collar 64 can be withdrawn
therethrough upon removal of the plug 89.

CLAIMS

1. An apparatus for establishing communication
between a first conduit and each of a plurality of
second conduits comprising a body having a port
at one end for connection to the first conduit and a
plurality of ports at its opposite end each for con-
nection to a respective second conduit, a connec-
tion conduit within the body, one end of the
connection conduit having a swivel connection
with the port at said one end of the body, the con-
nection conduit being shaped such that the oppo-
site end thereof is movable in an arcuate path
between the ports at the opposite end of the body,
and drive means for effecting such movement of
the connection conduit.

2. An apparatus according to Claim 1 in which
the drive means comprises a reciprocable linear
actuator operable to oscillate a shaft journalled in
the opposite end of the body, the shaft being se-
cured for rotation to said opposite end of the con-
nection conduit whereby to effect the arcuate
movement of the connection conduit.

3. An apparatus according to Claim 2 including
stop means operable to determine the extent of ar-
cuate movement of the connection conduit.

4. An apparatus according to Claim 3 including
control means operable to disengage the actuator
upon operation of the stop means.

5. An apparatus according to Claim 1 in which
the ports at the opposite end of the body for con-
nection to the second conduits are disposed in a
circle about the axis of the body.

6. An apparatus according to Claim 5 in which
the drive means comprises a drive motor to rotate
a cog in engagement with a ring gear mounted on
the connection conduit.

7. An apparatus according to Claim 6 including
stop means operable to selectively engage and ar-
rest the movement of the connection conduit in a
position at any one of the ports in the opposite
end of the body.

8. An apparatus according to Claim 7 including
switch means operable to control operation of the
drive means and the stop means.

9. An apparatus for establishing communication
between a first conduit and each of a plurality of
second conduits constructed, arranged and
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adapted to operate substantially as herein de-
scribed with reference to and as illustrated in Fig-
ures 1 and 2 of the accompanying drawings.

10. An apparatus for establishing communica-
tion between a first conduit and each of a plurality
of second conduits constructed, arranged and
adapted to operate substantially as herein de-
scribed with reference to and illustrated in Figures
3, 4 and 5 of the accompanying drawings.

11. A pneumatic transfer or conveyor system
incorporating an apparatus as claimed in any one
of the preceding claims.
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