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The invention relates to a conveylng apparatus
with an endless chain, such as may be applied
e. g. in installations for the automatic transfer
and sorting of postal matter, such as letters, doc-
wmnents or similar articles from one or more cen-
tral stations to a plurality of delivery points.

It is of great importance with such type of
apparatus, that the conveying of the articles
takes place at a high speed, in order to increase
as much as possible the output of the apparatus.
Morecver, however, 1t is very important, that the
travel of the conveying-chain is as regularly as
possible, in order that the intervals of time, in
which a given distance every time has to be done,
ch each moment and under all circumstances
synchronise with the intervals between the mo-
ment of supply and delivery of the articles,

For that reason the application of an endless
band or cable has to he rejected in advance, for
in that case cannot be prevented, that sald band
or cable shall stretch and (or} shrink owing to
the surrounding temperature, However the use
also of an endless chain has its particular objec-
tions, which will come the more {0 the front,
as the speed of motion is higher. Indeed, at each
movement of such an endless chain, it occurs at
the curves, owlng to the chain being constructed
with mutually connected, straight links, that at
the transfer from a circular into a straight path,
nlternatively a retardation and an acceleration
is caused on the straight part, which results in a
Jerking or shocking movement of the whole.

Now an object of this invention 1s to com-
pletely overcome said disadvantages and to pro-
vide an endless track, comprlsing 8 number of
circular and straight parts, along which the con-
veying-chain is moved, wherehy at every point
of transfer from a circular path into a path ac-
cording to a straight line or reverse, g special in-
termediate bridge-part is provided, forming a
conneclion hetween the circular and straight
part of the track and the course of which inter-
medlate bridge-part is designed as a curve in such
way, corresponding to the length of the chain-
iinks, that when driving a circular part of the
chain with an uniform speed, on each point of the
complete track the speed of the chain will be ex-
actly the same and equal to that of the uniform
motion.

Although not at all restricted thereto, the in-
vention more psarticularly is suitable for that
type of sorting devices, in which the real con-
veyer means for the letters, documents or the
like, to be distributed, consist In containers,
swingahle mounted to mutually’ connected con-

10

15

20

25

30

50

65

veying-carriages, the sidewalls of these carriages
themselves forming the chaln Unks and which
e¢ndless chain conveyor, thus bullded, is continu-
ously moved in a closed cycle over an endless
irack along one or more control apparatus and
along the different places of dellvery. Thereby
during said cycle the documents to be distributed
are in succession deposited at any point of the
track and on g given moment in an appropriate
container and at ancother point, determined by
Lthe setting in the control apparatus and also at
a given moment led from sald conhtainer up to
the place of delivery.

According to another object of this invention
said arrangement may be such that at every point
of transfer In the cycle of the chain conveyor
from g circular path into a path according to a
straight line a special intermediate bridge-part
is provided, the course of it being designed as a
complex, connecting curve, which touches the
stralght Ine with a radius of curvature of such
zjze, that the transferring curving thus obtained
will asymtotically approach the desighed theo-
retical curve from the point of transfer into the
straight path,

The described, new construction according to
this invention thus assures under all circum-
stances a regular travel of the endless chain at a
speed, increased as much as possible and that
independently of the shape, situation or length of
the complete track, This gives the important ad-
vantage of & very simple and light construction
of the whole, whereas also the friction may be
reduced to a large degree, Moreover the work-
ing of the parts is influenced in a most advan-
tageously way and only a smaller driving ca-
pacity will be required. In a sorting and convey-
ing apparatus as mentioned hefore, moreover the
very important feature is obtained, that it will
be possible to distribute articles, such as letters,
documents or the like, all of different size and
weight in exactly the same manner one with an-
other.

It will be evident, that for & good working of
the whole apparatus, there must be taken care
that also the automatic supply and delivery of
the articles to be distributed, shall be In agree-
ment with the higher speed of motion of ihe
endless chaln, that 15 to say, that both actions also
take place with certainty without any retardation
or acceleration or without any other deviation
at the right moment and at the right peint, In-
deed, in fact of the higher speed of motion of
the endless chain, also the documents are to be
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deposited in the containers and delivered at the
places of delivery at a higher speed.

An object of the invention therefore is to pro-
vide said containers with a special flexible re-
celving-device in order to prevent a bouncing
back of the document, being thrown in at that
high speed.

Each of the containers, for the documents to
be distributed, travelling together with the end-
less chain-conveyor for that purpose is provided
with revolving, segment-like bottomflaps, adapted
to be turned in closed position downwardly, when
a document is thrown in by means of a level-
system, under the action of a spring, thereby
completely damping the inertia of said document,
whereas after that they are moved back in the
original position again by the spring-action.

Each of the flaps forming the container bot-
tom is pivotally connected to a lever, on its turn
being pivotable at one end in a point of the side-
wall of the container, whereas both levers in the
completely inward position of the flaps are pressed
by means of a spring, connected to the cther end
against fixed abutments.

According to another feature of the invention
the segment-like part of each of the bottomflaps
is formed with such a rounding, that when rotat-
ing round the pivot point of the lever, both parts
approach each other and grip the document, be-
ing thrown in, whereas at a further movement
the shafts are adapted to be turned sidewardly,
dependent on the thickness of the document,

Finally a further feature of the invention is
the special construction of the detaiis, as will be
described in the following and as indieated In
the annexed claims,

In order to enable the Invention in all its de-
tails to be readily understood, reference is made
to the accempanying drawings which illustrate,
more or less diagrammatically and by way of
example, the construction according to the pres-
ent {nvention,

Fig. 1 shows the construetion of the theoretical
as well as the approximate course of the inter-
mediate bridge-part in the chain-track;

Fig. 2 is an upper view of the chain-track ac-
cording to & practical embodiment of the inven-
tion;

Fig. 3 shows a diagrammatical sketch of a sort-
ing ahd conveying apparatus, on which the inven-
tion more particularly may suitably be applied;

Figs. 4 and 5 are views partly in section of a
container;

Fig. 6 Is & diagrammatical upper view of the
supply-mechanism for projecting a document or
the like into the container, whereas

Fig. 7 shows the same in front view.

Referring to the drawings, | (Fig. 1) is 8
straight part of an endless chain-irack, meeting
a circular part 2, so that the line | is a tangent
to the circle 2, drawn with radius R from the
centre 3. The chain-links are indicated with the
chord “g” and in this case the length of sald
links, only for the sake of a clear apprehension,
is made equal to the length of the radius R.
Thus so far this system of lines shows the nor-
mal and usual course of a track for an endless
chain, being moved e. g. in the direction of the
arrow. Assuming, that the driving takes place
in the circular part and the motion in said part
is uniform, in that case at the transfer from the
circular path into the path according to a straight
line, a retardation and alternatively an accelera-
tion will be caused in the stralght part, such, that
the motion finally shall take place ‘with shocks;
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the extent of said retardation and acceleration
respectively ig proportional to the speed of the
chain and the length of the chain-links, In order
to obtain also in the straight part of the track
the same absolutely uniform motion, according
to the invention an intermediate bridge-part is
designed between circular and straight path in
the following manner:

Starting from the point, In which the retar-
datlon is a maximum, that 15 in the point 4,
the point B is situated on a distance = %R from
the radius, drawn from the centre 3 and going
throught the tangent-point of the cirele 2 and
the line 1, whereas than the point 4 is given by
describing from the point § an arec with a radius
equal to the length of the chaln-link; thus the
transferring curve to be designed starts in the
point 5. From the point 4 a part {5 extended,
equal to the half-length of the chain-lnk, in this
case — Y%R; this gives the point 6. The angle at
3 of the chain-link is bisected and gives the point
71 on the circular path. From this point 1, as well
as from the point 6, an are Is described with a
radius, equal to the length of the chain-link, viz.
in this case =R. The point of intersection 8 of
said arcs gives a point of the desired transferring
curve. In dividing the length of the link extend-
ing from the point 4, as well as the angle at 3
on the circle 2, in equal parts, and in repeating
the before mentioned construction for each of the
division points, the curve 9 is obtained as the
eourse for the transferring bridge-part, whereby
said part assures an absolutely uniform speed on
the stralght part of the track. The complete
course of the track 2, 9, 1 is theoretically exact;
for practice however a more simple construction
of the part 9 is to be attained. For that purpose
a tangent is drawn to the curve 9 parallel to the
line {; from the point B again an arc is deseribed
with the length of the link so that a peint 4a is
obtained. From this point the same construc-
tion, as above described, is repeated, so that a
second curve 9a is given; this is repeated so many
times, until a final curve 10 is found, being a
complex of the designed transferring curves and
which curve 10 touches the straight part, formed
by the tangent I1. As Fig. 1 1llustrates, the
radius of curvature is such, that the transferring
curve 10 finally approaches the designed theoret-
ical curve asymptotically from the point of trans-
fer Into the straight path.

Fig. 2 shows & eomplete track with a number
of intermediate bridge-parts, whereas in the same
figure also the complete theoretical course is in-
dicated. The difference between the track 10, 1
and the theoretlcal course 2, 9, | glves an ap-
proximation, which implies for practice only a
deviation that may be neglected.

From the foregolng it will be clear, that with
the new construction, a completely uniform mo-
tion will be obtained, more particularly also in the
case of a great length of the chain-links and at
a high speed in the travel., Now the latter is the
case with sorting and distributing apparatus for
letters, documents or similar articles of the type,
as already mentioned in the introduction of this
description,

A scheme of such an apparatus is illustrated In
¥ig. 3, in which 2 is the track for the endless
chain; the links {3 of the chain, being moved over
said track are formed by the side-walls of the
mutualiy coupled carriages 13 with the swingable
containers 16 connected thereto. The carriages
are moved along the bottom of control-apparatus
16, whereby the.operator deposits the documerits
to be distributed one sfter the other and at the
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same time makes a setting on the key-board, In
order to determine the place of delivery for sald
document. In consequence of this setting the
several parts of the mechanism may come in ac-
tion, in such way, that at every turn at the pro-
Jecting of a document or the like, the latter is
brought in a desired contalner 15, whereas sald
container is swinged out automatically above the
inlet of one of a humber of chutes 17, guiding the
document to the place of dellvery, viz. to a given
receptacle. To move back agaln the contalners
15 after passing the control-apparatus 16 in the
vertical position, contrivances or guide plates 18
are provided.

The Figs. 4 and 5 show the lower part of a
container 15; said containers each are formed in
the shape of an oblong receptacle, open at upper-
and lower side, belng relatively small in a direc-
tion transverse to that of the movement and
from which the flat sidewalls 20 courses in the
length of the corresponding carriage. The con-
tainers are mounted at the upper side of the car-
riage-frame in such manner, that they are adapt-
ed to swing out in both directions. The lower
side of the walls 24 is provided with local recesses
21, through which the bottom-halfs are movable
for the opening and closing of the discharge
mouth of the container. Said bottom-halfs are
constructed, as illustrated in the given example,
by revolving, segment-like flaps 22, which form,
in fully inward-position, as indicated in Fig. 4,
a closure of the container, leaving between them
at the lowest point a receiving opening for the
document dcposited therein., The flaps 22 are

conhected to shafts 24, in lengthwise direction .

being parallel to the walls 20, each of them at
the end having bearings, provided in levers 25,
which are pivotable in a journal 28 in a flxed
peoint of said sldewalls 20. The levers 25 are
mutually connected by a spiral spring 27 or the
like, adapted to normally move said levers in a
direction corresponding to the closed position, as
indicated in Pig. 4, in which position they are
pressed against flxed abutments 28. Outside the
point of rotation 24, each of the flaps 22 is formed
integrally with a crank 29, at the end of which
a rod 39 is hingedly connected. Both rods 30 are
on their turn hingedly connected to the sliding
bar 31, that on the moment on which the con-
tainer is arrived on the right place of delivery,
is adapted to rotate the shafts 24 in such sense,
to open said coniainer and to give an opportunity
to the document 32 to be shot with the necessary
speed into the corresponding delivery-chute,
By threwing a document 32 in the container,
sald document as a result of the high speed, im-
pinges against the bottom-flaps in the receiving-
opening, whereby these flaps, according to the
described construction, are turned downwardly
into a position, as indicated in Fig. 5. Said turm-
ing of the flaps causes a complete damping of
the inertia of the document; after that the flaps
mocve back again to thelr original position ac-
cording to Fig. 4, under the action of the spring
27. The result is, that—independent of the
weight and the speed of the document—a bounc-
ing back of the latter fully is omitted and said
document under all circumstances remains in the
right position, ready for being delivered. Fur-
thermore the arrangement is such, that at the
delivery out of the container, when being opened,
the segment-like parts of the flaps 22 are moved
according to a path, as indicated with dotted
lines in Fig. 4, whereby they are rotated one to-
wards the other and grip the document. At a
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further movement both parts approach each
other more and more and thereby the shafts 24
are turned more or less outwardly, against the
action of the spring 271, dependent on the thick-
ness of the document to be dellvered. In that
way the latter under all circumstanhces will be
shot outwardly at a high speed into the corre-
sponding dellvery-chute.

In the Figs. 6 and 7 the supply-mechanism for
the documents or the like is illustrated diagram-
matically. Before heing deposited in the con-
talner, each document is projected by the oper-
ator of the key-board at the control-apparatus
in a channel 33, closable e. g. by means of a
mechanically controlled bottom-valve. As soon
as, corresponding with the setting by the oper-
ator ¢n the key-board, a carriage with container
arrives underneath said channel, the bottom-
valve is opened and at the same time the docu-
ment is gripped between a set of rollers 34 and
35. The roller 3 is continuously driven with a
given, relatively high speed, whereas the roller
35 is suspended in swings and is pulled against
the roller 34 by means of & lever-system (not
shown in the drawings) under the action of a
spring. By the rotating of the rollers the docu-
ment between them is projected with high speed
in the container {5, which at that moment is lo-
cated underneath the channel. The movement
of the roller 34 takes place by means of a tooth-
gear 38, 37, 38, 39, from the main shaft 40, The
toothed wheels 37 and 38 gre mounted on an in-
tarmediate shaft &1; the wheel 37T is loosely rotat-
able on said shaft. Between said wheel 3T and
the wheel 38, according to the Invention, & so-
called “slip-coupling” Is provided, comprising the
coupling-parts 42, 42a, from which the part 42
not only is rotatable with the shaft 41, but also
glidable thereon. By means of & spiral spring
43, located with one end to an abutment 44, the
coupling-part 42 is continuously pressed in the
direction of the wheel 31, said wheel thereby be-
ing rotated by friction at a normal speed of trans-
mission and being coupled with the shaft. When
depositing alternately and ai will documents of
different thickness and welght respectively, at
the transmission of the speed of rotatlon of the
roller 34 on to the document, the initial speed
of the latter may be accordingly more or less ad-
justed automatically and within given limits,
Moreover the providing of the slip-coupling has
the important advantage, that when by any cause
suddenly an abnormal resistance asserts between
the set of rollers 34 and 35. the pressure of the
spring 43 will be surmounted, the friction re-
moved and the wheel 37 disengaged, now being
free to move loosely about the shaft &1, Such
an abnormal resistance thus cannci have any
unfavourable action on the further transmission
and eventually on the working of the other
means, controlled by the setting in the control-
apparatus.

The performance, as described in the foregoing
by way of example, may be altered In details,
without leaving the scope of the invention. The
invention also can be applied to installations of
the type, in which the chain-track not exclusive-
ly is situated in a horizontal plane, e. g. to in-
stallations for the distributing of letters or the
like over a numbher of rooms, situated on different
floors or in which the documents are conveyed
in another way than by means of swingable con-
tainers,

JEAN JOSEPH MARTIN
LAMBERT MARCHAND.



