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11 Claims.

This invention relates to pneumatic tube car-
rier dispatch systems in which provision is made
for selectively discharging carriers at one or
more intermediate branch stations along a main
carrier guideway, and has particular reference
to a means for spacing the carriers in the guide-
way.

‘The present application is a continuation in
part of application Ser. No. 23,764, filed May 27,
1935, entitled “System of selector control for
carrier conveyors”, now Patent 2,128,671 granted
August 30, 1938.

One of the principal objects of this invention
is to provide spacing means at the inlet end of
the tube system and at{ other desirable poinis
for suitably spacing the carriers sc that they
will arrive at the branch stations in a spaced
relation sufficient to prevent them from inter-
fering with each other in the operation of the
selecting or discharge mechanism.

Another object is to provide a spacing mecha-
nism which may be operated manually, having
means to lock the mechanism in one of its ex-
treme- positions for a predetermined pericd of
time so as to prevent the insertion of another
carrier until sufficient time has elapsed after the
introduction of the preceding carrier to allow
for the desired spacing between successive car-
riers.

These and other objects are effected by this
invention as will be apparent from the follow-
ing description taken in connection with the ac-
companying drawing, of which,

Fig. 1 is a view of a conveyor system showing
a manually operated spacing mechanism at the
initial inlet and an automatic spacer at an inter-
mediate point along the carrier path;

Fig. 2 is a plan view of a modified form of car-
rier inlet; '

Tig. 3 is a partial section taken on the line
3—3 of ¥Fig. 2 showing one of the locking mechsa-
nisms; and

Fig. 4 is a sectional view taken on the line
4—4 of Fig. 2 and illustrating the inlet in its
relation to the conveyor system.

According to this invention, there is proviged
a novel arrangement for feeding the carriers into
the pneumatic tube system separated from one
another by a period of travel time or distance
not less than a predetermined minimum and,
also, when the tube extends for a considerable
distance hefore selection oceurs, means for again
spacing the carriers automatically before thav
reach the selector mechanism associated with the
interinediate branch station.

(CL. 243—2%)

The present system also embodies means for
suitably by-passing the spacing units so as to
brovide a. comtinuance of air flow through the
guideway while the spacing function is being
performed,

Referring now to Fig. 1, there is shown a con-
veyor system including a main carrier zuide-
way {, a manually operated spacing device 2
disposed at the inlet to the guideway, and an
automatically operated spacer 2 disposed at
some suitable intermediate point therealong.

The spacing device 2 is connected to the main
guideway ! at the home station or initial send-
ing point, and is provided with a feed-in tube a,
into which carriers may be inserted manually,
and an air-supply tube 5 leading to a source of
air pressure for driving the carriers.

In general, the spacing devices 2 and 3 are
similar in construction to that shown and de-
scribed in Patent No. 1,823,052, granted to John
M. Chulstrom on August 19, 1933. However,
various improvements and modifications have
been incorporated herein, as will presently be de-
scribed. Of course, it is to be understood thatb
the forms of apparatus shown are merely typical,
and that any other types performing an equiva-
lent function may be employed in their stead.

The illustrated form comprises a drum casing
§ in which an inner drum or cylinder 7 is ar-
ranged to be oscillated, either periodically hy a
handle 8 or continuously by any suitable auto-
matic driving means, as shown at 3. An arcu-
ate-shaped tubular pocket 9 is substantially di-
ametrically disposed in the cylinder T and ar-
ranged in a manner to permit its being rotated
in a clockwise direction to a position in align-
ment with the air-pressure supply tube 5 and
the main carrier guideway {, both of which are
disposed to conform with the arcuate shape of
the cylinder pocket 9.

The cylinder 7 is of such diameter that a
single carrier {f resting in the wocket completely
fills the latter. Where more than one carrier is
dropped into the feed-in tube 4§ before the cylin-
der handle 8 is operated, the second carrier 2
will rest upon the upper end of the first carrier

"4t in the pocket 9 and, because of the arcuate
shapes of the pocket and the feed-in tube, the
carriers will not be in alisnment but will he
angularly disposed to each other. In other
words, there will be an angular space {3 he-
tween the abutting ends of the carrier in the
pocket and the following carrier which will per-
mit the forward end of the latter to slide over the
outer surface of the cylinder 7T as it is rotated
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into the discharge position without having the
forward edge of the second carrier 12 caich on
the edge of the cylinder pocket 9. When the
cylinder has reached its discharge position, the
pocket ‘in the cylinder is in alignment with the
air-supply tube § and the main carrier guideway
I so that the air pressure may immediately drive
the carrier from the cylinder pocket into the tube.
Suitable means, such as openings {4, are pro-
vided for permitting the air to flow substantially
continuously through the cylinder and around
the outer portion of the pocket 9 into the guide-
way 1.

With the arrangement shown, it is apparent
that the carriers must be inserted into the feed-
in tube 4 rear end foremost, so that when the
cylinder 7 is rotated in the direction indicated,
the carriers will be driven into the main tube |
head foremost. It is contemplated that by ro-
tating the cylinder in a counterclockwise direc-
tion and by shaping the feed-in tube 4 and the
cylinder pocket 9 arcuately in the opposite di-
rection, the carriers may be introduced in their
normal traveling manner, that is, head feremost.
‘Where, as a matter of economy and convenience
of instalation, the one method is not practicable,
the other method may be used.

In both of the spacing devices 2 and 3, means
is provided for discharging the carriers sepa-
rated by a predetermined minimum distance.
This is to reduce to a practicable minimum the
possibility of the carriers overtaking one another

in transit and traveling in grouped relation so

as to cause mis-selection at one of the discharge
stations.

In the spacing mechanism 2, the time or space
interval between successive carriers is regulated
and controlled by providing means for locking
the cylinder 7 in its normal rest position for a
predetermined period -of time after the intro-
duction of the preceding carrier into the main
tube f. This is accomplished by the use of a
locking solenoid 5, the circuit for which in-
cludes a time control device.

The locking solenoid or relay {5 comprises a
coil or winding i€ through the central portion
of which extends a spring depressed plunger {7
with its tip normally protruding beyond the end
of the coil. A locking armature, in the nature
of a plug 18, is disposed to normally rest entirely
within a recess in the cylinder 7 and in alignment
with the center of the coil 18, when the cylinder
is in its receiving position. The opening in the
shell of the drum casing 6 providing access to
the coil {8 from within the drum is fifted with
an annulus {8 of non-magnetic material, the pur-
pose of which is to prevent the magnetic short
circuiting of the solenoid coil, thereby assuring
the aftraction of the plug (8 toward the coil 16
when the sclenoid i5 is energized. Upon energi-
zation of the solenoid the plug 18 is pulled up-
ward against the force of the spring member 21.
In this position, the plug §8 lies partly within the
recess and partly within the annulus 19, thus
effectively locking the cylinder 7 against rotation.

The energization of the solenoid 8§ is effected
and its duration is controlled by a timer 22 which
consists of a winding 23, to the plunger of which
is attached a conducting bridge member 24 and
a dashpot mechanism 25. When the winding 23
is energized, it lifts the bridge member 24 into
engagement with the contacts 26 which are in
circuit with the solenoid 15, thus supplying cur-
rent to the latter. This bridge member 24 main-
tains the circuit closed for a period of time deter-

2,174,718

mined by the adjustment of the dashpot mecha-
nism 25.

An arrangement is provided for energizing the
timer 22 each time the cylinder T completes a
cycle of its rotative operation. This energization
is effected during the return portion of the cycle,
that is, when the cylinder is being rotated from
its sending position back to its normal receiving
position, the latter position being illustrated in
the drawing. A pair of contacts, consisting of a
fixed contact element 27 and a centrally pivoted
contact element 28, is placed in series circuit
with the timer solenoid 23. The contact elements
27 and 28 are normally open and the pivoted
element 28 is disposed so that one arm projects
outwardly into the path of the cylinder handle 8.
As this manually operated handle 8 is moved up-
wardly in a clockwise direction, the projecting
arm of the contact 28 is engaged by the end of
the crank handle and is turned or tripped about
its pivot point in a direction to further separate
the contact points. However, after the carrier
has been discharged and the handle is brought
back toward its starting position, the contact ele-
ment 28 is reengaged by the crank handle 8 and
is pivoted in the opposite direction so that the
contacts are closed, thus momentarily energizing
the timer winding 23. Contact 28 is provided
with a suitable spring arrangement so that when
it is free from its engagement with the crank
handle 8 it will automatically return to its nor-
mal or open position.

As soon as the timer is energized, the bridge
member 24 closes the circuit to the locking sole-

noid {5, energizing its winding 16. In its ener- ¢

gized condition the solenoid 15 is prepared to pulil
up the plug {8 as soon as the cylinder T has
reached its original position. When this position
is attained, it may bhe readily seen that the
plug will be raised to a point where it is partly
within the annulus 12 in the drum casing 6 and
partly within the cylinder recess. The cylinder
is thus locked until the contacts 26 are disen-
gaged from the bridge member 24, at which time
the electromagnetic effect of the solenoid 15 is
destroyed leaving the plug 18 free to return to its
recess in the cylinder wall. The spring member
21, acting downwardly upon the plunger 11, serves
to free the plug from any residual magnetic ef-

fect allowing it to settle down to its normal posi- 5

tion in the recess under the action of gravity.
The spacing mechanism is then free to repeat its
cycle of operation to send on the next carrier.

This type of spacer cbviates the possibility of
having two or more carriers inserted into the
main guideway | in such close relationship that
they will travel as a group. By suitably adjusting
the dashpot 25, any desired timing interval may
be secured.

By the provision of spacing means as described,
carriers may be dispatched along a pneumatic
conveyor tube system with a substantially proper
spacing therebetween. However, where there is
a long uninterrupted run between stations, or
where the carriers have varying degrees of wear,
so that some provide better seals in the guideway
than others, the original spacing is very often not
maintained. This condition may be rectified by
inserting the second spacer 3 into the line to
perform the function of re-spacing the carriers
auomatically.

As previcusly mentioned, the spacing mecha-
nism 3 is similar to spacer 2 in-general construc-
tion. Its chief distinguishing features are that
it is continuously and mechanically operated, and
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it has a different method of timing regulation.
The cylinder drum is provided with a crank arm
3! having a friction joint or elbow 32 between its
extremities. The movement of the cylinder is
limited to the proper extreme positions by means
of stop members or pins 33 and 34 set to engage
the upper section of the arm 31. The outer or
free end of the crank handle is connected by
means of a connecting rod 35 to any suitable
reciprocating means. The reciprocating means
performs the function of hand cranking and im-
parts a continuous oscillating motion to the cylin-
der. Thus it is apparent that the timing mecha-~
nism associated with spacer 2 is unnecessary, in-
asmuch as the time or space interval between
successive carriers may be determined by the
rate of the oscillations of the crank arm 3.

In order that the spacing mechanism 3 may
perform its function with a minimum of dis-
turbance to the conveyor system, and especially
to the air pressure in the tube, an air by-pass
36 is provided to insure a continuance of the air
flow when the cylinder is in either position.

With the carriers arriving, through the guide-
way [, at the spacer 3 with varying intervals
therebetween, it is extremely difficult to time
their arrival so that everyone will enter the cylin-
der pocket to a position wholly therein before the
latter begins to move to’ its discharge position.
As a consequence there will be occasions when a
carrier will be caught at the entrance of the cylin-
der passageway in a position partly within the
pcecket and partly within the end of the main
tube . TUnless provision for such an eventuality
is made, the carriers will either be severed or
crushed, or the mechanism otherwise damaged.
To this end, there is provided the friction joint
32 in the crank arm 3i. In case a carrier is
caught, the outer end of the arm 3! will rotate
about the friction joint 32 to permit the connect-
ing rod 35 to move upwardly to the fuli extent
of its normal travel. Upon the downward move-
ment of the connecting rod 38, the carrier is, of
course, released and settles into its proper posi-
tion in the cylinder pocket. As the crank arm 3!
moves downwardly it will be apparent that the
inner portion of the arm will engage the lower
limiting pin 34, and the cylinder will be returned
to its receiving position before the connecting
rod 35 reaches its lower limiting position. While
the cylinder is maintained in this position, the
outer portion of the arm will rotate about the
friction joint 32 until the arm resumes its normal
shape. The cylinder then rotates to its discharge
position to dispatch the carrier and normal
operation is resumed. The upper stop pin 33 will
cooperate with the crank arm 3{ to accomplish
a similar result should a carrier become caught
in leaving the spacing mechanism.

The embodiment of the locking device with
another form of carrier inlet is shown in Figs. 2,
3 and 4. In this moedification of the inlet 37, the
cylinder is arranged to rotate within the housing
drum in a horizontal plane as contrasted to the
movement in g vertical plane of the inlets 2 and 2
of Fig. 1.

The housing drum 38 is provided with an outlet
3% into the main carrier guideway on its under
side and with an air inlet 48 directly opposite
on its upper side. Also on the upper side is a
carrier feed-in tube 41 which is diametrically
opposed to the inlet 40. A movable cylinder 42
is disposed within the drum housing and is
equipped with a handle 43 by which it may be
oscillated between two extreme positions spaced

3

apart by one hundred and eighty degrees. A
pair of diametrically opposed chambers or pockets
44 and 45 are provided in the cylinder 42. These
chambers are situated so that with the cylinder
in either of its extreme positions, one chamber,
such as 44, is in alignment with the feed-in tube
and the other 45 is alisned with the air inlet 48
and the outlet 39. This arrangement provides
for-the free passage of air through the inlet and
for the insertion of a carrier into the chamber 44.

The movement of the handle 43 to its other ex-
treme position, shown dotted in the drawing,
pblaces the carrier in alignment with the air inlet
40 and the outlet 39, into the latter of which it is
discharged. It should be noted that with the
handle in this dotted position, the chambers 44
and 45 will be interchanged in positions from
those illustrated. A second carrier may then be
inserted into the chamber 45 and when the handle
is restored to its original position, this second
carrier will be moved into the discharge position.
Thus, it is not necessary to always return the
cylinder 42 to a receiving position in order to dis-
patch another carrier as it is with the devices 2
and 3 of Fig. 1, since both positions of the carrier
inlet 87 of Figs. 2 and 3 are at the same time re-
ceiving and discharging positions.

The cylinder 42 is also provided with an aux-
iliary passage 48 through which the air may
circulate while the cylinder is being oscillated
between its extreme positions.

The locking solenoid i5, as in Fig. 1, is mounted
on the upper surface of the housing drum 88. In
the horizontal type of inlet 37, the cylinder 42
requires two locking devices, one in both of its
extreme positions. This is accomplished by pro-
viding two plugs {8 and {8’ normally disposed in
recesses on the upper surface of the cylinder £2.
In this manner, the cylinder 42 may be locked
in either of its extreme positions for a period
of time sufficient to provide the desired spacing
between successive carriers.

In order to effect this two position locking, a
movable contact element 47 is pivoted between
two fixed contact elements 48 and 48. The free
end of the movable contact &7 is disposed in the
path of the projecting arm 50 of the handle 43,
so that as the latter is oscillated between its two
extreme positions, the element 47 is moved into
alternate engagement with the stationary con-
tacts 48 and 49, each engagement effecting opera-~
tion of the timing and locking mechanism.

Although the cylinder 42 is shown having two
carrier chambers, the locking device is not limited
in its use to such a cylinder. Any practicable
number of chambers may be employed evenly
spaced in the cylinder with relation to one
another. Also, the cylinder may be operated
automatically by having a friction clutch suit-
ably interposed between the driving means and
the cylinder.

It is evident from the above description of the
invention that carriers may be propelled along a
pneumatic tube system of considerable lensgth
without the likelihood of the system becoming
choked or overloaded by a great number of car-
riers traveling close together.

Not only is there provided a means for insuring
a, proper spacing for carriers inserted into the
system, but also a novel and efficient means for
re-establishing a proper space relationship be-
tween successive carriers before they arrive at
the selecting mechanism of the various branch
stations.

While the invention is shown in but two forms,
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it will be obvious to those skilled in the art that
it is not so limited but is susceptible to various
changes and modifications without departing from
the spirit thereof. It is desired, therefore, that
only such limitations shall be placed thereupon
as are imposed by the prior art or as are specifi-
cally set forth in the appended claims.

What is claimed is:

1. A spacing device to be coupled in a carrier
conveyor system as a gate in a pathway for the
carriers provided by suitable guideways, said
device comprising a housing drum having a car-
rier inlet and a carrier outlet and connecting
respectively with in and out guideways, a cylin-

- der in said housing drum having a carrier receiv-

ing chamber, said cylinder being arranged to
follow' a certain cycle of movement in said hous-
ing drum for connecting said chamber with the
inlet and outlet for receiving and dispatching
carriers, time controlled locking means disposed
to lock said cylinder to said housing drum in &
certain position in its eycle of dispatch operation
and holding the same therein until a predeter-
mined time has elapsed so that a carrier will not

. be dispatched within that time period, and means

for sutomatically causing said locking means to
operate each time said position is reached in the
cycle o space apart the dispatched carriers by
not less than said time period.

2. A spacing device to be coupled in a carrier
conveyor system as a gate in a pathway for the
carriers provided by suitable guideways, sald de-
vice comprising a housing drum having a carrier
inlet and a carrier outlet and connecting respec-
tively with in and out guideways, a cylinder in
said housing drum having a carrier receiving
chamber, said cylinder being arranged to follow
a certain cycle of movement in said housing drum
for connecting said chamber with the inlet and
gutlet for receiving and dispatching carriers, time
controlled locking means disposed fo lock said
cylinder to said housing drum in the receiving
position in its cycle of dispatch operation and
holding the same therein until a predetermined

- time has elapsed so that a carrier will not be

dispatched within that time period, and means

for automatically causing said locking means to

operate each time said position is reached in the
cycle to successively space apart the dispatched
carriers by not less than said time period.

3. A device for dispatching carriers in spaced
relation into a carrier conveyor system, compris-
ing a housing drum having a carrier inlet and a
carrier cutlet, a cylinder rotatable within said
drum about a vertical axis, said cylinder having
a plurality of positions and a plurality of vertical
carrier chambers, one of sald chambers being in
slighment with said carrier inlet to receive a
carrier and one of said chambers being in align-
ment with said carrier outlet to discharge a car-
rier in each of said cylinder positions, and autoc-
matically operated means for locking said cylin-
der to said drum in each of said positions for a
predetermined period of time to prevent the dis-
patch of a carrier during said period of time.

4. A device for dispatching carriers in spaced
relation into a carrier conveyor system, compris-
ing a housing drum provided with an internal
recess, & cylinder rotatable within said drum and
having a definite cycle of operation between a
carrier receiving position and a carrier discharg-
ing position, said cylinder having an external
recess in alignment with said drum recess at one
stage of said cycle of operation, and automatically
operated means for interlocking said recesses iu
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said aligning position for a predetermined period
of time during each cycle of operation to prevent
the dispatch of a carrier during said period of
time.

5. A device for dispatching carriers in spaced
relation into a carrier conveyor system, compris-
ing a housing drum provided with an internal
recess, a cylinder rotatable within said drum and
having a definite cycle of operation between two
extreme positions, said cylinder having an exter-
nal recess in alignment with said drum: recess ab
one of said positions, means for receiving car-
riers into said cylinder in one of said positions,
means for discharging carriers from said cylinder
in one of said positions, and automatically oper-
ated means for interlocking said recesses in said
aligning position for a predetermined period of
time during each cycle of operation to prevent
the dispatch of a carrier during said period of
time.

6. A device for dispatching carriers in spaced
relation into a carrier conveyor system, compris-
ing a housing drum provided with an internal
recess, a cylinder rotatable within said drum
about a horizontal axis and having a definite cycle
of operation between a carrier receiving position
and a carrier discharging position, said cylinder
keing provided with a substantially diametral
carrier chamber and with an external recess in
alignment with said drum recess at one stage of
said cycle of operation, and automatically oper-
ated means for interlocking said recesses in said
aligning position for a predetermined period of
time during each cycle of operation to prevent
the dispatch of a carrier during said period of
time.

7. A device for dispatching carriers in spaced
relation info a carrier conveyor system, compris-
ing a housing drum provided with an internal
recess, a cylinder rotatable within said drum
about a vertical axis and having a definite cycle
of operation between two extreme positions, said
cylinder having two external recesses, one of said
recesses being in alignment with said drum recess
in each of said positions, two vertical diametrical-
ly opposed carrier chambers in said cylinder to
simultaneously receive and to discharge carriers
in each of said cylinder positions, and automati-
cally operated means for interlocking said drum
recess and one of said cylinder recesses in each
of said aligning positions for a predetermined
period of time to prevent the dispatch of a car-
rier during said period of time.

8. A device for dispatching carriers in spaced
relation into a carrier conveyor system, compris-
ing a housing drum provided with an internal
recess, a cylinder rotatable within said drum and
having a definite cycle of operation between a
carrier receiving position and a carrier discharg-
ing position, said cylinder having an external
recess in alignment with said drum recess in said
receiving position, and automatically operated
means for interlocking said recesses in said re-
ceiving position for a predetermined period of
time during each cycle of operation to prevent
the operation of said cylinder during said period
of time.

9. A device for dispatching carriers in spaced
relation into a carrier conveyor system, compris-
ing a housing drum provided with an internal
recess, & cylinder rotatable within said drum and
having a definite cycle of operation between a
carrier receiving position and a carrier discharg-
ing position, said cylinder having an external re-
cess in alignment with said drum recess at one
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stage of said cycle of operation, and automatically
operated means for interlocking said recesses in
said aligning position for a predetermined period
of time during each cycle of operation to prevent
rotation of the cylinder during said period of
time, said means including a plug normally car-
ried within one of said recesses and lodged par-
tially within both recesses in said aligning posi-
tion.

10. A device for dispatching carriers in spaced
relation into a carrier conveyor system, compris-
ing a housing drum provided with an internal
recess, a cylinder rotatable within said drum and
having a definite cycle of operation between a
carrier receiving position and a carrier. discharg-
ing position, said cylinder having an external re-
cess in alignment with said drum recess at one
stage of said cycle of operation, a plug normally
carried within said cylinder recess, and auto-
matically operated means including a solenoid
concentrically disposed to said drum recess for
lodging said plug partially within both recesses
in said aligning position and locking said cylin-
der to said drum to prevent rotation of the eylin-

5

der for a predetermined period of time after the
dispatch of a carrier.

11, A device for dispatching carriers in spaced
relation into a carrier conveyor system, compris-
ing a housing drum provided with an internal
recess, a cylinder rotatable within said drum and
having a definite cycle of operation between a
carrier receiving position and a carrier discharg-
ing position, said cylinder having an external re-
cess in alignment with said drum recess at one
stage of said cycle of operation, a locking relay
having a coil concentrically disposed to said drum
recess and a plug type armature normally car-
ried within said cylinder recess, energizing means
including a timing solenoid having fast closing
and siow opening contacts for operating said re-
lay for a predetermined period of time, said plug
armature being lodged partially within both re-
cesses in said aligning position and locking said
cylinder to said drum: to prevent rotation of the
cylinder during said period of time, and means
for automatically operating said timing solenoid
once in every cycle of operation.

ADAM DRENKARD, JR.
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