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(54) Envelope filling machine

(57) In an envelope-filling machine, a clear and sim-
plified construction of the drive system is achieved for
the enclosure-collating path (2), for the enclosure-feed-
ing stations and for the parts of the envelope-filling sta-
tion, in that a drive motor (31) and a step-down gear
mechanism (32), a bevel gear mechanism (33) and a
step-by-step motion linkage (36) are arranged in a row
along a main shaft (30) which extends in the longitudinal

direction of the machine and is arranged so as to be off-
set out of the region below the enclosure cassettes of
the enclosure-feeding station, and the said main shaft
(30) is guided through the step-down gear mechanism
(32) and the bevel gear mechanism (33) as far as a cou-
pling point for a crank mechanism (6) in order to actuate
a pivoting shaft which is common to the gripper arms of
the enclosure-feeding stations.
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Description

[0001] The invention relates to an envelope-filling ma-
chine having the features of the precharacterizing
clause of Patent Claim 1.
[0002] Envelope-filling machines of this type have
been on the market for a considerable length of time.
[0003] A drive system for a mail-processing machine
having an envelope-filling station, which, however, does
not disclose all the features of the envelope-filling ma-
chine available on the market, can be gathered from DE
198 30 337 C1.
[0004] It is a characteristic of envelope-filling ma-
chines of this type that some of the assembly parts re-
quire a continuous drive or a partially continuous drive
which is achieved by controlled clutch actuation, while
another part of the assembly parts of a machine of this
type require an intermittent drive.
[0005] An enclosure-collating path having endless,
circulating conveyor belts or chains which are oriented
in the longitudinal direction and define enclosure com-
partments along their upper run between conveying fin-
gers is driven intermittently in that region in which the
enclosure-collating path runs past enclosure-feeding
stations when the latter are driven synchronously, or is
provided with a continuous drive if the enclosure-feed-
ing stations can insert enclosures into the moving en-
closure-collating path. In every case, however, an end
section of the enclosure-collating path has to move the
enclosure conveying compartments forwards intermit-
tently, as a push-in station which is provided at the end
of the enclosure-collating path, performs a working
stroke in the transverse direction and is intended for in-
serting a set of enclosures into an envelope requires in-
termittent conveying of the sets of enclosures. The in-
termittently driven end section of the enclosure-collating
path, which end section adjoins a continuously driven
section of the enclosure-collating path, accepts the con-
tinuously conveyed sets of enclosures on account of a
greater conveying speed and conveys them in front of
the push-in station, whose push-in apparatus works
synchronously but is actuated by a continuous drive, for
example via a crank mechanism. The same applies to
gripper arrangements which are provided in the enclo-
sure-feeding stations and are driven synchronously via
a common pivoting shaft running in the longitudinal di-
rection of the envelope-filling machine but are in turn
actuated from a continuously circulating drive shaft, for
example via a crank mechanism.
[0006] The envelopes can be conveyed on an enve-
lope-filling table which lies next to and parallel to the en-
closure-collating path, initially by means of continuously
actuated conveying means, for example conveyor belts
moved with their upper run approximately at the level of
the envelope-filling table, as far as the push-in station.
If an envelope has been filled with a set of enclosures,
a synchronously driven conveyor chain then grips the
filled envelope or item of mail, pulls the item of mail out

of the region in front of the push-in station, pulls it
through an envelope-closing path and finally feeds it to
an apparatus for further conveying or pulls it into an en-
velope-turning station which turns over the filled enve-
lope so that its address side or envelope window side
lies on top and subsequently feeds it to an apparatus for
further conveying. The turning station is driven synchro-
nously, which happens by coupling it to a continuous
drive in a time-controlled manner.
[0007] The drive system of the known mail-process-
ing machines or envelope-filling machines comprises,
below the level of the enclosure-collating path, the base
plate of the push-in station and the surface of the enve-
lope-filling table, an electric drive motor in a framework
and a step-down gear mechanism attached to the said
drive motor, which is, however, not shown in the above-
mentioned DE 198 30 337 C1. Furthermore, the drive
system of the known machines comprises a bevel gear
mechanism and a step-by-step motion linkage which is
coupled to the said bevel gear mechanism. This drive
system thus provides output shafts which cause shafts
which extend in the longitudinal direction of the ma-
chine, that is to say parallel to the longitudinal orienta-
tion of the enclosure-collating path, to rotate continuous-
ly, these shafts making the actuation movements possi-
ble which proceed in a transverse direction with respect
to the longitudinal direction of the machine, via crank
mechanisms or eccentric drives. Furthermore, the drive
system provides continuously rotating output shafts
which are oriented in the transverse direction and make
it possible to drive shafts which extend in the transverse
direction and are coupled to enclosure-conveying
means or to envelope-conveying means, as long as the
latter are to be driven continuously, and furthermore pro-
vides output shafts of the step-by-step motion linkage
which are coupled to shafts which require intermittent
enclosure conveying or intermittent envelope convey-
ing.
[0008] It has been shown then that, in the known mail-
processing machines or envelope-filling machines of
the above-discussed type, the arrangement of the vari-
ous drive members, transmission shafts and drive
shafts below the level of the enclosure-collating path,
the envelope-filling table and, in particular, below the en-
closure-feeding stations, takes up a considerable
amount of space, is very complicated and prevents de-
fined sensor devices from being attached below the en-
closure-feeding stations.
[0009] It is accordingly an object of the invention to
configure an envelope-filling machine having the fea-
tures of the precharacterizing clause of Patent Claim 1
in such a way that the drive system is less complicated,
has a smaller number of transmission shafts and bear-
ing points, can be manufactured more economically and
can be arranged in such regions below the enclosure-
collating path, the envelope-filling table and the enclo-
sure-feeding stations that additional space is available
for attaching sensor devices,
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[0010] According to the invention, this object is
achieved by the characterizing features of Patent Claim
1.
[0011] Advantageous refinements and developments
are the subject matter of the subordinate patent claims
to Claim 1, the content of which is expressly made a
constituent part of the description as a result of this,
without repeating the wording at this point.
[0012] In the following text, a preferred embodiment
will be explained using the drawing, in which:

Fig. 1 shows a diagrammatic plan view of an enve-
lope-filling machine according to the prior art;

Fig. 2 shows a similar illustration to Fig. 1 of an en-
velope-filling machine of the type proposed
here;

Fig. 3 shows a diagrammatic, perspective illustration
of the rear part (with regard to the conveying
direction of the enclosures) of an envelope-fill-
ing machine of the type specified here, from a
viewing direction obliquely from below in the
direction of the start of the enclosure-collating
path; and

Fig. 4 shows a diagrammatic, perspective illustration
of the enclosure-collating path according to
Fig. 3, with a viewing direction obliquely from
above in the direction of the front end (with re-
gard to the conveying direction of the item of
mail) of the machine.

[0013] An envelope-filling machine of the convention-
al type comprises, supported on a framework indicated
diagrammatically at 1, an enclosure-collating path 2
which has conveyor belts or conveyor chains which are
guided over rollers or sprockets, circulate endlessly and
define enclosure-conveying compartments in the region
of their upper run between conveying fingers. Enclo-
sure-feeding stations 3 are arranged in a row in the lon-
gitudinal direction corresponding to the arrow L along
the enclosure-collating path 2, of which enclosure-feed-
ing stations 3 at least some comprise enclosure cas-
settes in the manner known to those skilled in the art,
into which enclosure cassettes enclosure stacks are in-
serted which lie exposed via openings at the lower end
of the enclosure cassettes facing the enclosure-collat-
ing path 2, in such a way that, from the lower end of the
enclosure stack, a respective lowermost enclosure can
be lifted off by a pivotable suction-cup arrangement,
held separate from the enclosure stack by separating
fingers which can be pivoted against the lower end of
the enclosure stack, and then gripped by the carriers of
gripper arms 4 which are connected fixedly to a pivoting
shaft 5 on a level above the upper side of the enclosure-
collating path 2, the gripper carriers gripping the lower-
most enclosure of the enclosure stack in the enclosure
cassettes of the enclosure-feeding stations 3 in a man-
ner known to those skilled in the art, and inserting it in
a pivoting movement in each case into an enclosure-

conveying compartment of the enclosure-collating path
2, after which the conveying compartments of the en-
closure-collating path 2 are moved further in the direc-
tion of the longitudinal direction L about a conveying
compartment pitch.
[0014] The pivoting shaft 5 is driven via a crank mech-
anism 6 from a main shaft 7 which extends parallel to
the longitudinal direction L. In known machines, this
main shaft 7 lies below the level of the enclosure-collat-
ing path 2 and below the floors of the enclosure cas-
settes of the enclosure-feeding stations 3.
[0015] The main shaft 7 is set in rotation by the output
shaft of a step-down worm gear mechanism 9 via a
chain drive 8, which step-down worm gear mechanism
9 is attached to an electric drive motor 10. A further chain
drive 11 transmits drive energy from the output of the
step-down worm gear mechanism 9 to an auxiliary shaft
12 which transmits drive to a further consumer via a third
chain drive 13, which will be explained in greater detail
in the following text.
[0016] Finally, a bevel gear mechanism 14 is coupled
to the output shaft of the step-down worm gear mecha-
nism 9, and a step-by-step motion linkage 15 whose out-
put shaft 16 is oriented in the transverse direction cor-
responding to the arrow Q is coupled to the said bevel
gear mechanism 14.
[0017] It goes without saying that, with the exception
of the pivoting shaft 5 and the gripper arms 4 attached
to the latter, the described parts of the drive system,
namely the main shaft 7, the chain drives 8, 11 and 13,
the electric drive motor 10, the step-down worm gear
mechanism 9, the bevel gear mechanism 14 and the
step-by-step motion linkage 15 as well as the auxiliary
shaft 12, are situated below the level of the enclosure-
collating path 2.
[0018] Moreover, Fig. 1 shows, in a manner indicated
by a dash-dotted line, an envelope supply 17, an enve-
lope-supplying apparatus 18 which adjoins the latter
and whose conveyor belts which extend parallel to the
longitudinal direction require, for example, a continuous
drive which can be tapped off from a drive 19 of the bevel
gear mechanism 14; furthermore, Fig. 1 shows an en-
velope-positioning station 20 which lies in front of a
push-in station 21. The push-in station 21 comprises a
push-in apparatus for removing sets of enclosures from
the enclosure-collating path 2 and for inserting the sets
of enclosures into the envelopes which are held open in
the envelope-positioning station 20. The push-in appa-
ratus of the push-in station 21 requires a synchronous
drive in order to perform the work stroke parallel to the
transverse direction Q, this drive movement being di-
verted from the continuously driven main shaft 7 by a
crank mechanism or eccentric drive. Details with re-
spect to this are not shown in Fig. 1 in order to simplify
the illustration, but are known to those skilled in the art.
[0019] After the envelope has been filled in the station
20, the item of mail is gripped by an intermittently driven
gripper chain, guided through a closing section 22 and
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finally pulled into a turning station 23. The intermittently
driven gripper chain requires an intermittent drive which
is diverted from the output 16 of the step-by-step motion
linkage 15. Situated in the turning station 23 is a turning
cylinder 24 having cam-controlled gripper tongs which
are arranged along generating lines of its circumference
and each grip a filled envelope which is conveyed next
to the turning cylinder at the edge of the said envelope
which is close to the rotational axis of the turning cylinder
and then, while rotating the turning cylinder, deposit it in
the delivery station 25 with the address side or the en-
velope window side lying on top. The turning cylinder 24
is driven by the auxiliary shaft 12 via the chain drive 13
and by the continuously circulating output shaft of the
step-down worm gear mechanism 9 via a clutch which
can be switched on and off selectively.
[0020] The synchronized drive of the enclosure-col-
lating path 2 is performed from the output 16 of the step-
by-step motion linkage, in the same way as the synchro-
nized drive of the abovementioned gripper-carrier chain
of the envelope-filling table. Drive connections with re-
gard to this are likewise omitted in Fig. 1 in order to sim-
plify the illustration.
[0021] It can be seen in Fig. 1 that the main shaft 7 of
the known construction of an envelope-filling machine
is guided through below the enclosure-feeding stations
and restricts the space for sensors or cameras which
are to be attached below the enclosure cassettes for
reading information from the underside of the respec-
tively lowermost enclosure. The additional shaft 12 must
be provided in order to supply continuous or controllably
continuous drive energy to consumers on that side of
the enclosure-collating path 2 which lies opposite the
enclosure-feeding stations 3,
[0022] In the very diagrammatic plan view illustration
shown in Fig. 2, an envelope-filling machine of the type
specified here is shown, identical reference numerals
being used in Fig. 2 for assembly parts which substan-
tially correspond to those according to Fig. 1, and an-
other detailed description also being omitted if the func-
tions correspond to one another.
[0023] It can be seen that, in the envelope-filling ma-
chine according to Fig. 2, in order to actuate the pivoting
shaft 5 which is multiply mounted above the level of the
enclosure-collating path 2, bears the gripper arms 4 and
serves to pivot the latter, the crank mechanism 6 is guid-
ed in the enclosure-conveying direction in front of the
push-in station 21 to a main shaft 30 which extends over
a substantial length of the envelope-filling machine and
does not extend below the enclosure-feeding stations 3
but is situated below the enclosure-collating path 2 and
the envelope-supplying apparatus 18. An electric drive
motor 31, whose shaft is oriented parallel to the longi-
tudinal direction L, drives the main shaft 30 which is
guided through the gear mechanism 32 via a flat spur
gear mechanism 32. The main shaft 30 then reaches a
bevel gear mechanism and is guided through the said
bevel gear mechanism. The bevel gear mechanism 33

can have an output shaft 34 for supplying continuous
drive energy with a rotational axis which is oriented
transversely with respect to the longitudinal direction L.
Finally, the main shaft 30 reaches a chain drive 35 for
the controlled, continuous movement of the turning cyl-
inder 24 of the turning station 23 in the manner de-
scribed previously in conjunction with the known device
according to Fig. 1, and subsequently a crank of the
crank mechanism 6 for driving the pivoting shaft 5.
[0024] A step-by-step motion linkage 36 is coupled to
the bevel gear mechanism 32, it being possible to tap
off intermittent rotational movements from the output
shaft 37 of the said step-by-step motion linkage 36, as
they are required for driving gripper chains, for convey-
ing envelopes over the envelope-filling table and in the
downstream section of the envelope-filling table, and for
driving the conveyor belts or conveyor chains of the en-
closure-collating path,
[0025] In a manner which is not shown, the push-in
apparatus of the push-in station 21 receives the drive
energy from the main shaft 30 or else, preferably, from
a link fastened directly to the pivoting shaft 5, either via
a crank or an eccentric drive.
[0026] 38 indicates eccentric drives or crank mecha-
nisms which are symbolically coupled directly to the
main shaft 30 and are coupled via associated crank rods
to pivoting shafts which extend parallel to the enclosure-
collating path 2, serve to actuate the suction-cup ar-
rangement and separating-finger arrangements at the
lower end of the enclosure cassettes of the enclosure-
feeding stations 3, and can also actuate synchronously
actuated hold-down members along the enclosure-col-
lating path 2.
[0027] Drive functions can be fulfilled on the enve-
lope-filling table, in the region of an envelope feeder and
the like, via the chain drive 11 which is likewise indicated
in Fig. 2.
[0028] The simplification of the entire drive system
can be seen clearly in Fig. 2, in that the main shaft 30
is guided through a spur gear mechanism and a bevel
gear mechanism to the crank of the crank mechanism
6 and can finally also be used directly to drive the turning
cylinder 24. The chain drive 35 situated near the front
end of the main shaft 30 is provided for the last purpose,
the drive sprocket 35a of the said chain drive 35 being
fastened directly to the main shaft 30 behind the crank
of the crank mechanism 6 for driving the pivoting shaft 5.
[0029] The spatial arrangement of the assembly parts
of the envelope-filling machine specified here can be
seen in Figs 3 and 4. Assembly parts which correspond
to those in Figs 1 and 2 are also provided in each case
with identical reference numerals in Figs 3 and 4.
[0030] Sprockets 40 and 41 serve to drive endless,
circulating conveyor chains which are equipped with
conveying fingers, form the enclosure-collating path 2
with their upper run and bring about synchronous con-
veying of enclosure-conveying compartments defined
between the conveying fingers and sets of enclosures
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ultimately placed in the latter in the direction of the arrow
L, by being coupled to an intermittent drive, in the
present case to the output 37 of the step-by-step motion
linkage 36.
[0031] The enclosure-feeding stations 3 are arranged
in a row next to the enclosure-collating path 2, at least
some of the said enclosure-feeding stations 3 compris-
ing enclosure cassettes, as shown in Figs 2 and 3.
Sheet-feeding stations can also be connected in be-
tween which provide individual enclosures for delivery
to the enclosure-collating path from enclosure-supply-
ing apparatuses which are oriented transversely with re-
spect to the direction in accordance with the arrow L,
which is not shown in the drawing, however.
[0032] The vertical projection below the enclosure
cassettes of the enclosure-feeding stations 3 is indicat-
ed in Fig. 3 by double dash-dotted lines at 42. As has
already been mentioned, this region below the floors of
the cassettes of the enclosure-feeding stations 3 is kept
substantially free from drive shafts and drive members
of the envelope-filling machine.
[0033] Situated in the region between the cassettes
of the enclosure-feeding stations 3 are bearing supports
43 for bearing the pivoting shaft 5 which passes through
and to which gripper arms 4 are fastened in the manner
shown. As has already been mentioned, the gripper
arms 4 serve to pull off the respectively lowermost en-
closure of the enclosure stack situated in the enclosure
cassettes of the enclosure-feeding stations 3, in order
to insert it into the enclosure-conveying compartments
of the enclosure-collating path 2 in the way which is fa-
miliar to those skilled in the art. The gripper carriers at
the lower gripper-arm end can be controlled into the
open position and closed position electromagnetically
or via an actuating shaft which is common to the gripper
arms and slotted guide arrangements interacting with
the latter or the like in a manner which is familiar to those
skilled in the art,
[0034] The push-in station 21 which is indicated in Fig.
3 by a dash-dotted line and with its base plate seen from
below lies in front of the enclosure-collating path 2 in the
direction of the arrow L or in the conveying direction of
the sets of enclosures which are to be placed in enve-
lopes. The pivoting shaft 5 is extended beyond the push-
in station 21 at its level above the sheet-collating path
2 and bears at its end a link 44 whose free end is coupled
to a crank 46 of the main shaft 30 via a crank rod 45,
the link 44, the crank rod 45 and the crank 46 forming
the crank mechanism which is denoted by 6 in Fig. 2.
[0035] It can be seen from Fig. 3 that the crank rod 45
reaches down from the link 44 through the level of the
enclosure-collating path 2 and the envelope-filling table
attached laterally to the latter (denoted by 47 in Fig. 3)
to the crank 46 of the main shaft 30 at that location where
no passage has to be kept free for enclosures or sets of
enclosures or for envelopes. In the present case, this is
the region in the enclosure-conveying direction in front
of the push-in station 21 which extends over the width

of the enclosure-collating path 2.
[0036] According to an embodiment which is not
shown, the push-in apparatus 48 can be coupled to the
main shaft 30 via a crank mechanism or an eccentric
drive in order to perform the working stroke and return
stroke extending in the direction of the double arrow K.
However, a carrier of the push-in apparatus 48 which is
provided with push-in arms is preferably coupled, for ex-
ample, to a link which is fastened to the pivoting shaft
5, details with respect to this being omitted in Fig. 3 in
order to simplify the illustration.
[0037] The envelope-supplying apparatus 18 is situ-
ated next to the enclosure-collating path 2 and at sub-
stantially the same level, and, together with the mail-
delivery apparatus shown in Fig. 4, is formed by a single
machine component which has the form of a circulating
gripper chain 50 in the embodiment shown, which grip-
per chain 50 extends parallel to the enclosure-collating
path and next to the latter from the region in front of the
push-in station 21 into a region behind the turning sta-
tion 23. The gripper chain 50 is fitted with gripper carriers
which protrude in the region of the upper run of the grip-
per chain 50 beyond the level of the envelope-filling ta-
ble, the base plate of the push-in station and the level
of the working surface of the turning station and which
can be actuated along their path in a controlled manner
into the open position, the closed position, the open po-
sition, etc. by slotted guides (not shown in the drawing)
in a manner which is known to those skilled in the art,
and which can be stopped in defined positions along
their path by appropriate synchronous driving of the
sprockets over which the gripper chain 50 is placed, for
instance by clutch actuation.
[0038] In detail, an envelope is inserted from the lower
end of an envelope stack by a suitable actuating appa-
ratus into a gripper carrier which has been stopped in
the open position near the start (indicated diagrammat-
ically in Fig. 3) of the gripper chain 50. Afterwards, the
gripper carrier is moved into the closed position and the
gripper chain is set in motion, with the result that the
envelope is pulled in front of the push-in station 21 by
the gripper chain by means of the closed gripper carrier.
Here, the gripper carrier is moved into the open position,
in order for it to be possible to push a set of enclosures
into the envelope in an unimpeded manner by means of
the push-in apparatus 48. Subsequently, the relevant
gripper carrier is moved into the closed position again
and the gripper chain is set in motion again, in order to
pull the filled envelope, that is to say the item of mail,
initially through an envelope-closing path 22 (indicated
symbolically in Fig. 4) and then into the turning station
23, after which the gripper chain is stopped again, the
relevant gripper carrier is moved into the open position
and then moved further by starting up the gripper chain
again, in order to release the item of mail in the turning
station.
[0039] The synchronously driven gripper chain 50 can
be driven by the continuously circulating output 34 of the
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bevel gear mechanism 33 via a controllable clutch, de-
tails with respect to this being omitted in order to simplify
the illustration.
[0040] It can be seen in Fig. 3 that, from the intermit-
tently circulating outputs 37 of the step-by-step motion
linkage 36, the drive connection to the sprockets 40 and
41 of the enclosure-collating path can be guided in re-
gions which are not located in the vertical projection re-
gion below the enclosure cassettes of the enclosure-
feeding stations 3, which contributes to the simplification
of the overall construction and to the simplification of the
drive system and has the substantial advantage that
sensors and cameras for sensing marks or reading in-
formation on the respective enclosure undersides via
cut-outs in the enclosure cassettes can be mounted be-
low the floors of the enclosure cassettes.
[0041] The further path of sets of enclosures inserted
into envelopes, that is to say the items of mail, in the
envelope-filling machine of the type specified here is ex-
plained using Fig. 4. Respectively identical reference
numerals are used once again in Fig. 4 for parts which
correspond to those in Fig. 3.
[0042] When the closed envelope which contains the
set of enclosures has reached the turning station 23, the
edge of the envelope which extends parallel to the di-
rection L and is adjacent to the turning cylinder 24 pass-
es between the bar-like pairs of tongs 51 of the turning
cylinder 24 which are situated in the open position and
extend along generating lines of the turning cylinder 24,
the pairs of tongs moving, during the revolution with the
turning cylinder 24 in a manner controlled by cam discs,
from the open position, which they have when the open-
ing of the tongs is positioned in the plane of the turning
station 23, into the closed position during the rotation on
the circumference of the turning cylinder 24, in order
then to pass again into the open position, when their
opening of the tongs is again situated in the plane of the
turning station 23 after a revolution of 180°, in such a
way that an envelope which has been turned by the
tongs of the turning cylinder 24 is placed onto the sur-
face of the turning station with the address side or the
envelope window side pointing upwards, the envelope
can be conveyed away by further conveying apparatus-
es 25 which are shown symbolically in Fig. 4.
[0043] It can be seen from Fig. 4 that the turning cyl-
inder 24 is coupled to the chain drive or toothed-belt
drive 35 via a clutch 52 which can be engaged and dis-
engaged selectively, in such a way that the turning cyl-
inder 24 can be driven directly from the main shaft 30,
as shown in Fig. 4, For this purpose, a sprocket 35a of
the chain drive 35 is seated on the main shaft 30 directly
behind the crank 46, and a sprocket 35b of the chain
drive is provided at the rear end of the turning station
which is mounted in a stationary manner on the frame-
work 1 or on the head part 1a.
[0044] It can be seen from Fig. 3 that, according to a
very advantageous embodiment of the envelope-filling
machine specified here, the framework 1 is of two-part

design, namely comprises a head part 1a which can be
handled separately, can be placed on a lower frame 1b
and can be fastened to the latter. The head part 1a com-
prises a downwardly open carrier which extends sub-
stantially over the entire length of the enclosure-collat-
ing path 2 and the push-in station 21, is U-shaped in
cross section and to whose lateral limbs both the step-
down gear mechanism 32 with the electric drive motor
31 fastened to it and the bevel gear mechanism 33 and
the step-by-step motion linkage 36 are fastened, as
shown diagrammatically in Fig. 3. The lateral limbs of
the longitudinal carrier of U-shaped cross section also
serve to mount the sprockets or rollers of the circulating
chains or belts of the enclosure-collating path which ex-
tends on the upper side of the horizontal web of the
abovementioned carrier. The result is thus that the entire
drive system, while avoiding circulating auxiliary shafts,
is concentrated substantially on the continuous main
shaft 30 which is passed through the step-down gear
mechanism, the bevel gear mechanism and the step-
by-step motion linkage, all the gear mechanisms being
fastened, together with the drive motor, to the head part
and it being possible to handle this machine component
as one structural unit.

Claims

1. Envelope-filling machine, having the following as-
sembly parts:

a) a framework (1) which extends in a longitu-
dinal direction (L) which is parallel with respect
to an enclosure-conveying direction;
b) an enclosure-collating path (2) which is in-
stalled on the latter and has conveyor belts or
conveyor chains on which enclosure-convey-
ing compartments are formed which can be
moved intermittently in the enclosure-convey-
ing direction, at least in one end region of the
enclosure-collating path;
c) an envelope-filling station (21) which is ar-
ranged on the framework (1) at the end of the
enclosure-collating path (2) and, using a push-
in apparatus (48), pushes sets of enclosures in
the transverse direction (Q) onto an envelope-
filling table (18, 20, 47) which lies in front of the
push-in station (21) and next to the enclosure-
collating path (2);
d) an envelope-supplying apparatus (49) which
conveys open envelopes in a synchronized
manner and parallel with respect to the convey-
ing direction of the enclosure-collating path (2)
next to the latter onto the envelope-filling table
(47) and in front of the push-in station (21) and
prepares them to be filled with a set of enclo-
sures;
e) a synchronously driven mail-removal appa-
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ratus (50, 51) which adjoins the envelope-sup-
plying apparatus in its conveying direction;
f) enclosure-feeding stations (3) which have
gripper arms (4) for removing enclosures from
the underside of enclosure stacks provided in
enclosure cassettes and for inserting them into
the enclosure compartments, which gripper
arms (4) can be actuated synchronously in
each case and are arranged in rows on the
framework (1) next to the enclosure-collating
path (2) and along the latter, the enclosure cas-
settes being situated on the opposite side of the
enclosure-collating path (2), relative to the en-
velope-supplying direction; and
g) a drive system for the assembly parts b) to
f), which drive system comprises, below the lev-
el of the enclosure-collating path (2), a drive
motor (31), a step-down gear mechanism (32)
connected to the latter, and, coupled to the said
gear mechanism, a bevel gear mechanism (33)
and a step-by-step motion linkage (36), the out-
put of the step-down gear mechanism being ori-
ented in parallel with respect to the abovemen-
tioned longitudinal direction (L) and serving to
drive a main shaft (30) which actuates, via a
crank mechanism (6), a pivoting shaft (5) which
is common to the gripper arms (4) of the enclo-
sure-feeding stations (3), while the output of the
bevel gear mechanism (33) is oriented in the
abovementioned transverse direction (Q) and
serves to drive those assembly parts b) to f)
which are actuated continuously and in a con-
trolled manner, and the output (37) of the step-
by-step motion linkage (36) is likewise oriented
in the abovementioned transverse direction (Q)
and serves to drive those assembly parts b) to
f) which are driven intermittently;

characterized in that the main shaft (30) ex-
tends in the longitudinal direction (L) substantially
over the entire length of the enclosure-collating path
(2) and of the push-in station (21) and is guided
through the step-down gear mechanism (32) and
the bevel gear mechanism (33); and

in that the drive motor (31) having the step-
down gear mechanism (32) attached to it, and the
bevel gear mechanism (33) and the step-by-step
motion linkage (36) are arranged along the main
shaft (30) in a row in a region in a perpendicular
projection below the enclosure-collating path (2)
and/or the envelope-supplying apparatus (18), in
such a way that the region (42) in the perpendicular
projection below the enclosure cassettes is kept
substantially free from parts of the drive system.

2. Envelope-filling machine according to Claim 1,
characterized in that an eccentric drive or crank
mechanism which is coupled directly to the main

shaft (30) serves to drive the push-in apparatus (48)
of the push-in station (21).

3. Envelope-filling machine according to Claim 1,
characterized in that a link which is fastened to the
pivoting shaft (5) of the enclosure-feeding appara-
tus serves to drive the push-in apparatus (48) of the
push-in station (21).

4. Envelope-filling machine according to one of
Claims 1 to 3, characterized in that, in the vicinity
of the crank mechanism for actuating the pivoting
shaft (5), the main shaft (30) bears a chain sprocket
of a chain drive (35) for driving a turning cylinder
(24) of a turning station (23).

5. Envelope-filling machine according to one of
Claims 1 to 4, characterized in that a circulating
gripper chain (50) which is driven synchronously is
provided as the envelope-supplying apparatus (18,
49) and mail-removal apparatus (50, 51), the drive
chain sprocket of which is coupled to an intermit-
tently driven output (37) of the step-by-step motion
linkage (36) or, via a controllable clutch, to a con-
tinuously circulating output of the bevel gear mech-
anism.

6. Envelope-filling machine according to one of
Claims 1 to 5, characterized in that coupling points
(38) for crank mechanisms or eccentric drives are
provided on the main shaft (30), in particular in a
region lying near the start of the enclosure-collating
path (2), from which coupling points (38) it is possi-
ble to transmit pivoting movements via coupling
rods to suction-cup arrangements and/or separat-
ing-finger arrangements and/or hold-down devices
of the enclosure-feeding stations (3) or of the en-
closure-collating path (2).

7. Envelope-filling machine according to one of
Claims 1 to 6, characterized in that the step-down
gear mechanism (32) is a flat spur gear mechanism.

8. Envelope-filling machine according to one of
Claims 1 to 7, characterized in that the framework
(1) is subdivided into a lower frame (1b) and a head
part (1a) which is fastened to the lower frame and
can be removed from the latter, and which has a
carrier which extends over the length of the enclo-
sure-collating path (2) and the push-in station (21)
and to whose underside the step-down gear mech-
anism (32), the bevel gear mechanism (33) and the
step-by-step motion linkage (36) are fastened.
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