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[57] ABSTRACT

An improved pneumatic tube carrier is provided for
transmitting papers, currency and other articles be-
tween various stations at locations within a building or
building complex. The carrier hull is constructed of
identical mating sections each formed in a generally
semi-cylindrical shape from a single mold. The semi-
cylindrical halves are hinged together along one longi-
tudinal interface. A closure mechanism is provided at
the opposite interface and includes a catch spring biased
toward the hull. An adjustment mechanism limits the
movement of the catch relative to the hull. Adjustment
1 possible to correct for catch disposition variations .
with prolonged use. Proper adjustment allows the hull
to be self-latching upon closure. Adjustment is effectu-

- ated with the hull closed through a perforation near the
- hinged interface of hull sections, whereby an elongated

tool 1s inserted into the perforation and is used to alter

- the adjusting mechanism.

2 Claims, 4 Drawing Figures
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1.-J

PNEUMATIC CARRIER WITH ADJ USTABLE
CLOSURE MECHANISM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-

tion; matter printed in italics mdlcates the additions made'

~ by reissue.

FIELD OF THE INVENTION

The present invention relates to carriers for pneu-
matic tube systems which are used to transfer papers,
currency and other articles between stations within a
building or building complex. Carriers are moved
~ within the tube system by applying atr pressure to a tube
on one side of a carrier to propel the carrier away from
the source of pressure. Such pneumatic carrier tube

systems are frequently installed 1n banks, hospitals and.

commercial retail sales establishments.
In the past, various mechanisms have been utilized as

closure devices for pneumatic tube carriers. For exam-

ple, many such carriers include an end cap that 1s hinged
- with respect to a ¢cylindrical hull on one side of the hull
and which has a latch that releasably fastens the end cap
to the opposite side of the hull in a closed position. Such
carriers employ a variety of: fasteners, such as snap
fasteners, elastic straps with eyeholes that fit over
hooks, or straps that may be secured to bendable posts.

Other types of pneumatic tube carriers are of the side
opening variety. One conventional form of such a car-
rier employs two generally semi-cylindrical sections
that are hinged along one longitudinal edge. The hinged
sections may be swung toward or away from each other
to effectuate opening and closing of the carrier hull.
Locking is achieved by virtue of the end caps, which

may be twisted to effectuate threaded engagement of

the caps onto the carrier hull ends when the hinged hull
sections have been closed. That is, the end caps are
“rotated in such a fashion as to be drawn towards each
other onto the ends of the hull, thereby immobilizing
the hull sections relative to each other. Rotation of the

end caps in the opposite direction releases the hull sec-

tions and allows them to be opened.

One problem that exists in conventional pneumatlc
carriers is that the hull closure mechanisms are used so

- repeatedly and so frequently that they often break or

become mlsad_]usted When the closure mechanisms

become defective in this fashion, the carrier either be-
COmES unuseable or requ:res an inordinately long time
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to manipulate in service. In the latter instance users of 50

the device frequently become disgusted and annoyed
‘when fastening straps lose their elasticity and allow
their contents to spill in the pneumatic line or when the
end caps do not properly engage the hull, as in the case
of conventional side Opemng carriers. Also, closure

~ catches of conventional carriers are frequently con-
structed of-small pieces which become dislodged or

torn through frequent use, and which often open prema-

55

‘turely in the pneumatic carrier line, thus spilling the

- contents of the carrier tube in the line. When this oc-

- curs, 1t forces a temporary shut down of the carrier tube

. system, or portion thereof in which the mishap has

the closure mechanism.

A further drawback of conventlonal carrlers 1S the
typical hull construetlon of alummum or other material

tion.
60
‘means for adjusting a closure mechanism on a side open-

2
which may easily be bent or dented. When this happens,
the carrier hull loses its cylindrical symmetry and thus
does not travel smoothly through the pneumatic tube
line.
It 1s an object of the present invention to provide a
carrier for a pneumatic conveyor tube system with a

closure mechanism for a side opening hull arrangement

that may be periodically adjusted as desired to compen-

sate. for any variation of spring tension in the closure
mechanism, for deformation of the closure catch or for
any other alteration of the attitude of engagement of the
closure mechanism which invariably results from pro-
longed use. The closure mechanism of the present in-
vention 1s a sturdy, rigid device mounted upon an in-
dented shelf on one half of a longitudinally bifurcated
carrier hull. The closure mechanism has a hook latch
that is spring biased toward the carrier hull so that it
seeks a position of engagement with the opposing half
of the carrier hull. The limit toward the hull to which
the hook latch i1s allowed to move is adjustable so that
the closure mechanism may easily be maintained in a
state of proper adjustment throughout a prolonged .
useful life.

Not only does the closure mechanism of the present
invention prolong the period of uninterrupted use of the
carrier, but the unique interaction of the hook latch.

with the hull provides a carrier in which closure of the
hull sections together automatically effecuates engage-

ment of the closure mechanism. Contrary to conven-
tional pneumatic tube carriers, separate actions by the
user are not required first to close the carrier, and then |
to engage the catch mechanism. Rather, proper adjust-
ment of the closure mechanism allows the hull section
opposite that upon which the closure mechanism is
mounted, to force the hook latch radially outward,
overcoming the spring bias which tends to force the
hook latch in the opposite direction radially toward the
hull. This allows the.two hull sections to be closed
completely with the hook latch snapping in behind a

‘radial lip on the opposing hull section as that lip passes

the hook to move into juxaposition next to the radial lip
of the section upon which the closure mechanism is

‘mounted. The catch thereby entraps the lips together to

maintain the carrier in a closed condition. |

A further object of the invention i1s the formation of a
carrier for a pneumatic tube system from identically
shaped generally semi-cylindrical hull sections. The
modular production of hull sections in this manner al-
lows the two sections of the carrier hull to be manufac-
tured of plastic, such as polycarbonate, and produced
from a single mold. Naturally the requirement for a
single mold to produce both hull sections which can be
fitted together in a reverse orientation relative to each
other reduces the tooling cost for producing carriers
according to the invention by 50%. Such tooling costs
are considerable in producmg a durable hull by injec-
tion moldmg which is the preferred manner of construc-

“A further object of the mventlon 1s the provision of a

- ing carrier for a pneumatic tube conveyor system which
- taken place. The pneumatic line can then not be re-
~ opened until the contents of the spilled carrier are re-

trieved, along with any broken or separated portions of 65

can be adjusted while the carrier is closed. This is

achieved by perforating one of the hull sections oppo-

site the closure mechanism, to accommodate an elon-
gated tool which can be inserted into the hull to effectu-
ate adjustment from within. This obviates the need for

‘an adjustment mechanism on the outside of the carrier,
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thereby contributing to an overall streamlined design
which affords little opportunity for the adjustment
mechanism to snag or catch while the carrier passes
through the pneumatic carrier tube line. |

Yet a further object of the invention is a construction
- of a carrier hull from plastic. While a plastic carrier is
functionally equivalent to conventional steel, aluminum
or cardboard carriers in some respects, plastic has the
unique characteristic in that it has a certain “memory”’
for 1ts original shape. That is, if twisted, struck or other-
wise subjected to abuse, the plastic of the carrier of the
present invention will tend to return to its: original
shape. In contrast, metal or cardboard carriers, when
subjected to heavy use, are frequently permanently bent
or distorted, thus detracting from their geometric sym-
metry and reducing their useful lives. Conventional
carriers which are deformed in this way do not maintain
a good air seal in the pneumatic line nearly as well as
does the present invention. Also, conventional carriers
which have been bent or distorted frequently open in
the carrier line during use, thus necessitating the closure
of the pneumatic tube system as aforesaid.

DESCRIPTION OF THE DRAWINGS

FIG. 1 i1s a perspective view of a pneumatic tube

carrier according to the present invention. |
-~ FIG. 2 1s a cross sectional view of the carrier taken
along the lines 2—2 of FIG. 1. |

F1G. 3 1s' a perspective view of a bifurcated carrier
structure according to the present invention depicted
with the hull in the opened condition.

FIG. 4 is an enlarged sectional view of a portion of

the carrier of the invention taken along the lines 4—4 of

FIG. 1. _
' DESCRIPTION OF THE EMBODIMENT

FIG. 1 depicts a carrier 10 for a pneumatic tube con-
veyor system constructed according to the present in-

vention. The carrier 10 includes a hollow plastic cylin-
drical hull 12 formed of opposing identical mating sec-
‘tions 13 and 14 of generally semi-cylindrical geometry.

When the carrier 10 is closed, the semi-cylindrical sec-
tions 13 and 14 are positioned together with their con-

cave configurations facing each other and with edges in
mutual contact to form a wall which encloses a cylindri-
cal volume designated 15 in FIG. 2. Papers, samples,
specimens, currency and other articles may be placed in
the enclosure 15 for transport through the pneumatic
tube system. IR -
Along one pair of the opposing longitudinal edges of
the semi-cylindrical carrier sections 13 and 14 a hinge
16 is formed. The other edges of the carrier sections 13
and 14 meet and are joined together by a closure mecha-
nism 17, depicted in FIGS. 1 and 3 and in cross sectional

- detail in FIG. 4. A pair of opposing circular felt end

- pads 18 having laminar circular air gaskets 19 associated
‘therewith are provided at opposite ends of the cylindri-
cal body of the carrier 10, as depicted in FIG. 1. The
closure mechanism 17 has a releasable hook latch catch
20 that 1s biased toward the cylindrical hull 12 by a coil
spring 21, as depicted in FIG. 4. The catch 20 thereby
entraps the radial ridge-like lips 22 formed in the semi-
cylindrical hull sections 13 and 14 to maintain the car-
rier 10 in a closed condition. A generally radial set
~screw: 24, as depicted in FIG. 4, is provided to adjust-
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The semi-cylindrical hull sections 13 and 14 are
formed of polycarbonate plastic by injection molding in
a conventional injection molding die which employs a
water cooled jacket for curing. The plastic may be
colored with any of a variety of dyes so that while
generally transparent, the carrier hull presents a color-
ful, aesthetically pleasing appearance. The hul] sections
13 and 14 are formed with identical longitudinally ori-
ented semi-cylindrical walls 25 in which are defined
longitudinally centered transversely extending indented
shelves 26 that terminate in the radially outwardly
aligned ridge-like lips 22 depicted in detail in FIG. 4. On
the longitudinal edges opposite the indented shelves 26,
the walls 25 of the semi-cylindrical hull sections 13 and
14 are formed with a series of knuckles 28 of equal
width and spaced at intervals equal to the knuckle
width, as depicted in FIG. 3. The hull sections 13 and 14
are positioned with the knuckles 28 of each section in a
longitudinally aligned interlocking configuration. The
knuckles 28 are longitudinally drilled to accommodate
an elongated axle 29 which, together with the knuckles
28, forms the hinge 16 that allows the semi-cylindrical
sections 13 and 14 to move in rotation relative to each
other to open and close the carrier enclosure 15.

The hull sections 13 and 14 are both molded with one
end in the shape of a disk 30 and with an opposite end 31
generally in the shape of a semi-circle. As depicted in
FIGS. 1 and 3, laminar circular air gaskets 19 of rubber
impregnated cloth are located in contact with the outer
surfaces of the disk-shaped ends 30 of the hull sections
13 and 14, and disk-shaped felt end caps 18 are provided
at the end extremities of the carrier 10. Conventional
self tapping metal screws 32 with hexagonal recesses in
the heads thereof adapted to receive an allen wrench
extend through previously drilled holes in the disk
shaped ends 30 of the plastic hull sections 13 and 14 to
hold the gaskets 19 and end caps 18 in position. The
semi-circular ends 31 of the hull sections 13 and 14 are
molded with transverse concave indentations 33, so that
as the hull sections 13 and 14 are rotated together about
the hinge 16, the semicircular ends 31 move in rotation
interiorally adjacent relative to the disk-shaped end
sections 30 so that the indentations 33 allow the semicir-
cular hull ends 31 to clear the heads of the longitudi-
nally extending machine screws 32, as depicted in
FIGS. 2 and 3.

The closure mechanism 17 is depicted in detail in
FIG. 4 and has a base plate 34 which is positioned with

~ one longitudinal edge in abutment against the radially
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extending lip 22 of the hull section 14. An opposite
longitudinally extending edge of the base plate 34 termi-
nates in a hinge at 35 to which a catch plate 36 is joined.
Atop the catch plate 36 is located a stainless steel sheet
metal catch 20 having one transverse extremity 37 ex-
tending beyond the hinge 35 and having another edge
terminating in.a hook latch 38 forming an acute angle as
indicated at 39. The catch 20 is spot welded to the catch
plate 36 along expansive surfaces of mutual contact.
The closure mechanism 17 is held in position by slot
head machine screws 40 which extend through drilled

- holes in the shelf 26 of the plastic hull section 14 into self

65

ably limit the extent of allowable radial approach of the

catch 20 toward the hull 12.

tapping threadable engagement with the base plate 34.
A coil spring 21 is wound about the spine of the hinge
at 35 and acts upon the edge 37 of catch 20 and upon the
surface of the shelf 26 of hull section 14 to spring bias
the hook latch 38 of the catch 20 generally radially
toward the axial center of the hull 12. As'illustrated in
FIG. 3, the semicircular wall 25 of hull section 14 is



5 ;
'perforated at 43 midway along the wall length and
adjacent to the wall edge in which the knuckles 28 are
formed. As depicted in FIGS. 2 and 4 an elongated tool
42 may be transversely inserted through the aperture 43
drilled in the semi- cyhndrlcal wall 25 of the hull section
14. The tool 42 depicted is‘an allen wrench ‘which is
inserted transversely through the carrier 10 and is ex-

tended through the enclosure 15 to engage the allen
head fitting in the set screw 24, which in turn is thread-

5

ably engaged with the shelf 26, with the base plate 34 of 10

the closure mechanism 17 and with a reinforcing block
45 welded to the base plate 34. As can be seen particu-
larly in FIG. 4, the allen wrench 42 may be used to
adjust the position of the set screw 24 to advance it

toward the right to reduce the limit of the approach of 15

the catch 20 toward the hull 12. Conversely, the allen
wrench 42 may be turned to advance the set screw 24 to
the left, thus increasing the limit of movement of the
catch 20 toward the hull 12.

" When the set screw 24 is appropriately adjusted
relative rotational movement of the hull sections 13 and
14 towards each other beginning from the open position
depicted in FIG. 3 causes the lip 22 of hull section 13 to
strike the hook latch 38 and force it radially outward,
overcoming the bias of spring 21. This is possible be-
cause the hook latch 38 has been formed into the acute
angle indicated at 39 so that catch 20 does not prevent
movement of the lip 22 of hull section 13 past hook
latch 38, but rather yields to allow the passage of the lip
22 of hull section 13. Thereafter, the bias of spring 21
again acts to force the hook latch 38 of catch 20 radially
inward to the left as viewed in FIG. 4. In the engaged
position of FIG. 4, the catch 20 acts to maintain the lips
22 substantially in mutual contact as depicted. This
effectuates a complete closure of the carrier 10 so that
any articles or papers placed therein will be transferred
securely through the pneumatic tube system.
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It should be noted that in closing the carrier 10 by

rotation of the hull sections 13 and 14 from the position
depicted in FIG. 3 to the position depicted in FIG. 1,
the closure mechanism 17 is automatically actuated. No
separate step of engaging a closure device is necessary
with the carrier 10 of the present invention, as con-
trasted with prior art devices.

To open the carrier 10, an individual need merely
depress the edge 37 of catch 20 with thumb or ﬁngers
This overcomes the bias of the spring 21 thus raising the
catch 20 so that the hull sections 13 and 14 can be
moved in rotation about the hinge 16, thus drawing the
lips 22 away from each other and 0pen1ng the hull 12 of

the carrier 10 to the position depicted in FIG. 3.

45

50

Care should be taken in the adjustment of the set
- screw 24 so that the catch 20 does not extend outward

when the catch 20 is under the uncounteracted influ-

- beyond the circular line of the hull 12 viewed in FIG. 4 = .
55

ence of the spring 21. ‘Should the catch 20 be held too.

- far to the rlght in FIG. 4 by the set screw 24 while still

remaining in the. closed or-engaged position, it could

snag or block movement of the carrier 10 through the
pneumatic tube line in which it is used.

The principal features of the present invention in-

| elude the symmetry of formation of the hull sections 13

' ‘and 14, the automatic locking feature of the closure

60

mechanism 17 upon rotation of the hull sections 13 and -

14 together to form the enclosure 15, and the adjust-
ment of the set screw 24 to vary the engaged position of

~catch 20 and the provision for such adjustment from
-within the enelosure 15 by v1rtue of the aperture 43

65
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opposite the closure mechanism 17. This latter feature
significantly faciliates the set screw adjustment process.

“While but a single-embodiment of the improved pneu-
matic. tube carrier of the' present invention has been
depicted, it is to be understood that numerous modifica-
tions are possible: Accordmgly, the scope of the inven-
tion' is not limited to the specific embodimént disclosed

herein, but rather is defined by the claims appended
hereto.

I claim:

1. A carrier for a pneumatte tube conveyor system
comprising:

a hollow cylindrical hull formed of opposing identi-

cal mating sections both having generally semi-
cylindrical walls with longitudinal edges, one edge
of each wall being formed for a hinge connection
with the other section and the edges of said walls
are formed with longitudinally centered symetrical

indented shelves each formed with a longitudinally
allgned radial lip;

a pair of opposing circular end pads with air gaskets

associated therewith affixed to the opposite ends of
sald cylindrical hull;

a closure mechanism meunted on the indented shelf

of one of said opposing mating hull sections and
having a releasable catch spring biased toward said
hull that when engaged, extends over the radial lip
of the opposing hull section to entrap both of said
radial lips to maintain said hull in closed condition,
and including a [set screw] closure limiting mem-
ber for [adjustably] limiting the extent of radial
movement of said catch having an engageable por-
tion appearing at the underside of the shelf upon

~ which said closure mechanism is mounted, [and

one of] said hull sections [is perforated adjacent
to said hinge in longitudinal alignment with said
closure mechanism, thereby} allowing access to
said [set screw] closure lzmrtmg member by [an
elongated ] a suitable engaging tool [ which can be
inserted through said perforation to extend across
the interior of said hull] to effectuate adjustment
of said [set screw with said hull sections closed
together] closure limiting member.

2. A carrier for a pneumatic tube system comprising:
a longitudinally bifurcated hull having two generally

semi-cylindrical sections shaped for positioning
together in facing arrangement to form a hollow
enclosure and having opposing end pads and air
gaskets associated therewith, wherein said gener-
ally semi-cylindrical sections are hinged at one
longitudinal interface and meet at an opposing
longitudinal interface in a pair of longitudinally
extending radially oriented -lips, and a closure
mechanism is mounted on one semi-cylindrical hull

- section with a catch meéchanism tranversely ex-
- tending to engage the lip of the opposing hull sec- !
‘tion to entrap said lips together when said closure
. mechanism is engaged, wherein said catch is radi-
~ ally spring biased toward said hull, and limit adjust-

ment means 1S provided for altering the limit of

~movement of said catch relative to said enclosure,

- wherein said limit adjustment means is a tapped set

- screw axially engageable for adjustment from
within said enclosure, and said hull is perforated

- opposite said catch to allow access for adjustment
of said set screw by means of a tool positioned to

extend through said hull and across said enclosure,

- - whereby adjustment of the limit of movement of
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said catch can be performed with-said hull closed,
and - |
said catch is a hook latch rotatably mounted for rota-

tion upon a longitudinal axis and having a hook

extremity formed in an acute angle, whereby clo-
sure of said semi-cylindrical hull sections together
causes said lip of said opposing hull section to force

10 -

15

20

23

30

35

40

45

50

55

60

65

8

said hook radially outward to allow passage of said
lip of said opposing section to effectuate hull clo-
sure and thereafter allows said hook to assume said
engaged position entrapping said lips together
when said hull sections have been moved into posi-

tion to effectuate complete enclosure.
| x k  kx k% -
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