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“AN INSERTION STATION FOR ENVELOPE-STUFFING APPARATUS”

ABSTRACT OF THE DISCLOSURE

1n an insert:ion scatioen for a mail-handling machine
having 1nsertion arms acrtuared by axles, rortary vtension-
adqustmenrt means are conneccred between the axles and the

insertion arms for reducing bounce Of the arms
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AN INEERTION STATION FOR ENVELOPE-STUFFING APPARATUS
BACKGROUND
This invention relates to an insertion station for

envelope-stuffing apparatus or for envelope-stuffing
apparatus sections of mail handling apparatus.
Frequently—- used insertion stations of the prior art
comprise a driving lever which swivels back and forth, in
accordance with an operating cycle, and vertically to the
feeding direction of the material to bhe inserted into
envelopes. An axle arrangaement is mounted thereto and is
spring—-loeaded, perpendicularly to a base plate and
parallel to the driving lever —-- the axles having
1nsertion arms with an adjustment block mountad to each
of them. Fingers of the insertion arms slide forwardly in
an input direction in grooves of the base plate and are
cyclically moved backwardly and upwardly abave the base
plate in a movement controlled by a finger roller guide.
After the fingers reach the rear end of the finger roller
guide, they transition from the backward location to
forward input movement while at least one of the input
finger rollers falls onto a substantially wedge-shaped
insertion ramp for a gradual insertion of the input

finger into the corresponding groove of the base platae.
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The insertion stations of the prior art are

generally time-tested, but one particular problem arises
due to continuous increases in the operational speeds of
mail handling apparatus. That is, the finger roller

5 mounted onto an insertion arm abruptly leaves a finger
roller guide at the end of a return movement in a cycle
during which the finger roller guide is lowered onto and
raised above the base plate upon the return movement.
Tension of spring devices between the axle arrangement

10 ahd the driving lever then causes the entire insertion-
arm group to snap downwardly in the direction of the base
plate. Thismovement.causes the fingers of the insertion
arms to noisily hit the grooves of the base plate and
possibly bounce back such that the ends of the fingers

15 reach above the material to be enveloped, and thus cause
malfunctions.
oit is a furthér disadvantage of apparatus of the
.prior art that the slack or play between the axle
'arrangement and the axle-ends of the insertion arns

20 becomes uncontrollably larger after a comparatively short

Qperation period such.that'irregular operation of

ihdividual insertion arms must be expected. Attempts

have been made in apparatus_of the prior art to correct
 this by adjusting the spring tension between the axle

25 arrangement and the backuahd-forth swivelling driving

lever. These attenpts, howevér, have not been

satisfactory because of increases in the above-mentioned

problems of noisy snapping movements of the insertion
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arms at the and of &8 return movement before the inserxrrtion

movement,

It is an obkbject o©of this invention to provide an insertion
station of the type described above wherein 1i1increases in
operational speed nevertheless allow reliable functioning, a
longer operation s&apan between required adjustments of

assemblies, lower noise levels and lower maintenance.

SUMMARY

The foregoing and other objectives of this invention are

achieved by inciluding a tension-adjustment mechanism between

an abhove-descrihed axle arrangement and the ingartion Arms =o
that the objectional insertion-arm bounce 1is substantially

reduced.

Broadly statad, the inveation 1s an inserticn staticon for
envelcpe-stuffing sections of mail-handling apparatus which
operates 1in accordance wlth an operating <cycle to insert
marerial being fed in a pre-derermined direction i1ntod
envelopes, 331d 1nsertion station comprising a driving lever;
means for swiveling the driving lever according to the
cperating cycle, such swiveling being back and forth and
vertically to the feeding direction o©f the macerial cto be
inserced int¢ the envelopes:; ar least one axle member; a firsc
member mounred tTo the at least one axle membey; spraing means
extending Dbetween the drivaing lever and the first member; a
base plare having grooves therein; finger-roller guides having
front and rear ends and being mounced above the base plare;
ingsertion ramps located below the rear ends of the finger-
rolley guides; i1nsertaing arxrm means having inserrion arms

having inserricon fingers and finger rollers attached therero;
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the inserting arm means being connected to the at least one axle
member, the insertion fingers being meounted on the insertion
arm3 which are adapted to slide the fingers forwardly in an
input direction in the grooves of the base plate and the finger
rollers being 1n engagement with the finger-roller guides for
movement backwardly and upwaradly above the base plate under
contrcl cof cthe finger-roller guides, wherein, upon reaching the
rear end of the finger-rollier guides, the finger rollers fall
Cito the insertion ramps for the gradual inserction of the
inserticon fingers into the grooves of the base plate; and rotary
tension adjustment means connected between the at least one axle

and the iaserting arm means for reducing bounce of the inserting

arm means.

BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing and other objects, features, and advantages
©f the inveantion will be apparent from the following more
specific description of a preferred embodiment of the
invention, as illustrated in the Accompanying drawings in which
réference characters refer to the same parts throughout the

different views. The drawings are not necessarily to scale,

Fig. 1 is an isometric, schematic view of an insertion

station according to this invention;

Fig. 2 is a cross-sectional, partially-schematic,

partial view of a connection between the rear end of an
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insertion arm and an axle arrangement for a rotary slack
Or tenslon-adjustment mechanism: and
Fig. 3 is an isometric, sectional, schematic view of
the rear portion of the base plate of the insertion
5 station as in Fig. 1 with an additional device for
holding down material to be stuffed into envelopes.
The insertion station as depicted in Fig. 1 is part
Of an envelope-stuffing apparatus section which, for
example, may be the last station in a mail-handling
10 conveyor chain schematically indicated by a dot-dash
arrow P. The mail-handling station of Fig. 1 may have
handling stations arranged ahead, or in front, for
collecting form~-sheet stacks and/or for conveying form
sheets or form sheet stacks. Thus, in accordance with an
15 operation cycle, sheet stacks introduced by the conveyor
chain from previous stations, may be inserted into the
insertion station of Fig. 1 as material to be enveloped
by the struCture according to Fig. 1.
. The insertion station has a base plate 1 with
20 'grdoves 2,f3, 4arrahged laterally to the feeding paéh of

_the conveyor chain P. These grooves interact with

S i

insertion fingers 5, 6, 7, made from flexible, hard-

plastic material, in a manner described in the following.

' As depicted in Fig. 1, block-shaped portions of
25 insertion fingers 5, 6, 7 have slots, or notches,
parallel to the grooves 2, 3, 4 into which the front ends

of insertion arms 8, 9, 10 are fitted for fastening to
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the 1insertion fingers 5, 6, 7 hy means of shaped plates
13, 12, 13. The rear portions of the insertion arms 8,
9, 10 have bearing blocks 14, 15, 16 helding the rear
porticns of the insertion arms in rear slots as shown.
The rear ends of the insertion arms 8, 9, 10 are fastened
to the rear slots by any sulitable means such as the
screws shown in Fig. 2.

The bearing bklocks 14, 15, 16 have bearing bhore
holes 17 (Fig- 2). An axle 18 eXtends through the
bearing bore hole 17 of the bearing bleck 1l4; and, an
axle 19 extends through the bearing bore hole 17 of the
bearing blocks 15 and 16. The axles 18 and 19 are
arranged parallel to the direction. P, of the conveyor chain
P, laterally to the direction of the grooves 2, 3, 4 and
parallel to one another.

A cam or link 20 is fixedly coupled to and
positioned between the axles 18 and 19. In working
emhodiments o6f the insertion station of this invention,
the cam 20 has certain adjustment features and a certain
shape, but those matters are not significant here and
wlll not be further discussed. The axles 18 and 19 and
the fixedly-coupled cam 20 make up an axle arrangement
onto which the insertion arms 8, 9, 10 are mounted with
limited adjustment for rotational slack.

This rotatjional slack adjustwment is, for example, as
known from prior art arranged such that the axleg-ls and
19 respectively have a bore hole 21 in the area inside

rthe bhearing blacks 14, 15, 16. A screw 23 is screwved
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inte a partially-threaded hole through the respective
insertion arm ¢ and bearing block 15 and a tapered or
stapped pin-shaped end 22 extends into the bore hole 21.
In this respect, as shown in Fig. 2, the end 22 hasg a
smaller diameter than the bore hole 21.

The thusly arranged rotational tensioning or slack
adjustment between the axle 19 and the insertion arm is
for ensuring aeven, smooth engagement, or contact, of the
insertion fingers S5, 6, 7, with the matching grooves 2,
3, 4 of the base plate , notwithstanding small adjustment
errors, or misalignments, between the direction of the
base plate 1 and the axle arrangements.

The end portions of the axle 18 extanding from both

sides of the cam 20 extend intoe legs 24 of the fork-

shaped driving lever 25, which is cyclically swivelled back

and forth in the direction of an arrow A laterally to the
direction (P) of the conveyor chain as determined by the
nachine cycle of the insaertion machine. In this manner,
the insertion arms 8, 9, 10 are moved along, in the
direction cofresponding to the groaves 2, 3, 4 of the
base plate 1.

During the above-described swivel movement of the
dariving lever 25, the insertion arms 8, 9, 10 are also
continuously biased, or spring-loaded, with regard to the
corresponding grooves 2, 3, 4 by a spring 26 arranged
between the driving lever 25 and the cam 20 and,qfhereby,
also betweaen the driving lever 25 and the axle

arrangaemant 18, 19,
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For moving the material to be enveloped onto the
base plate 1 and underneath the insertion arms during
their return movement, a roll-shaped finger roller 27 is
mounted to a side of the inseftion finger 5. The finger
roller 27 cooperates with a strip-shaped finger-roller
guide 28 such that the finger-roller guide 28 is moved
upwardly and downwardly by conventional means about an
axis 29 which is parallel to the feeding path (P) in the
direction of the arrow K in accordance with the operating
cycle of the insertion machine. When the insertion arms
8, 9, 10 have executed an insertion movement, the finger
roller 27, during the return movement, rolls onto a front
portion of the finger-roller guide 28 which is
substantially touching the base plate 1. The finger-
roller guide 28 is then swivelled, or moved, upwardly
about its axis 29, thereby lifting up all of the
insertion arms 8, 9, 10 linked, or coupled, by means of

the axle arrangement above the base plate 1.

According to an important feature of the insertion

“station of this invention, the individual torsional or

‘rotational slackwadjustment assemblies between (1) the

éxies 1éiand 19 and (2) the bearing blocks 14, 15, 16 are

individually spring-loaded, or biased, by schematically-

-illustrated spring devices 30 (Fig. 2) such that the pin-

shaped ends 22 of the screws 23 fasten off-center to the

assoclated hole 21. In this manner, as shown in Fig. 2,

the ends 22 abut the side of the hole 21 that is closest

to the insertion fingers 5, 6, 7.
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spring 31 (Fig. 1) extending between spring bearings on
the bearing block 14 and a forked leg 24 of the driving

lever 25 or by helical springs 32 and 33 arranged about

the axle 19 and extending between (1) the bearing blocks

15 and 16 and (2) an adjustment ring 34 which is fastened

such as by a radial bore and screw arrangement to the

axle 19 between the bearing blocks 15 and 16. The

biasing means, or springs, 30 effect automatic activation

of the rotation-slack-a@justmeﬁt assemblies between the
axle arrangement and the insertion arms 8, 9, 10 such

that the insertion arms 8, 9, 10 do not snap, or bounce,

even at maximum rotary slack along the axes of the axle

arrangement.

Wedge-shaped insertion ramps, or finger-roller guide

ramps 35, 36, 37 are arranged adjacent the rear portion
of the grooves 2, 3, 4, wherein the wedge-shaped
-insertion ramp 35 interacts with the finger roller 27 of
ithé ihsertion arm 8, while the further wedge-shaped
insertion ramps 36 and 37 interact with roll-shaped

.finger-rollers 38 and 39, Which are located adjacent the

SRR |

:block~shapéd insertion fingers 6 and 7. At the end of a

‘return movement of the driving lever 25 the‘finger roller

27 leaves the finger roller guide 28 and the spring 26
allows the insertion arms 8, 9, 10 to swivei‘downwardly
‘while the cam 20 is pivoted. The insertion fingers 5, 6
7, however, do not fall immediately into the

corresponding grooves 2, 3, 4 of the base plate 1.

4
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Instead their finger rollers 27, 38, 39 first reach the
wedge-shaped insertion ramps 35, 36, 37 so that, during
the following insertion movement, the insertion fingers
>, 6, 7 enter the grooves 2, 3, 4 gradually and gently,
thus avoiding loud noise and the development of bouncing

that may lead to malfunctions.

Fig. 3 shows a swivelling strip-shaped brush 41

Wwhich nay be a metal strip with a bevelled edge facing

downwardly, for holding down the material to be stuffed
into envelopes. ~The brush or strip 41 hangs from a rod
mounted at one end to a block 40, while the other end is
suspended 1in a ééntilever manner and arranged at the rear
end of the base plate 1 between the grooves 2, 3, 4. In
this manner, material that is to be inserted by the
insertion fingers 5, 6, 7 passes underneath the
swivelling brush 41 before being inserted into an
envelope 42 shown in Fig. 1 by dot-dash lines.

Prior art devices for holding down the material to

be stuffed into'envelopes have been plate-shaped and

| springmloaded In contrast, the SW1velllng brush or

strlp 41 of the instant invention has the shape of a

1
metal atrlp with a bevelled edge facing downwardly; and,
this improves accessibility of the insertion station in a

relatively uncomplicated, or simplified arrangement.

While the invention has been specifically shown and

described with reference to preferred embOdiments, it
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will be understood by those skilled in the art that
various changes in form and detail may be made therein

without departing from the spirit and scope of the

invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN
EXCLUSIVE PROPERTY OR PRIVILEGE ARE CLAIMED ARE DEFINED
AS FOLLOWN:

]  An insertion station for envelope-stuffing sections of mail-handhing
apparatus which operates in accordance with an operating c¢ycle 10 nsert matenal
being fed in a pre-determnined direcuon nto envelopes, said nsertion station
COmMPIISing:

a driving lever;

means for swiveling the driving lever according to the operating cycle, such
swiveling being back and forth and vertically 1o the feeding dwection of the material
10 be Inserted into the envelopes;

at least one axle member;

a first member mounted 1o the a1 least one axie member;

spring means extending between the driving lever and the first member;

a base plate having grooves therein;

finger-roller guides havihg front and rear ends and being mounted above the
base plare;

msertion ramps located below the rear ends of the finger-roller gandes;

inserting arm means having insertion arms having insertion fingers and finger

rollers attached thereto:

JE3 1 13890 DXL 1§
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the inserting arm means being connected to the at least one axle member, the
insertion finyers being mounted on the insertion arms which are adapred 1o shde the
fingers forwardly in an input direction in the greoves of the base plate and the finger
rollers bemg in engagement with the finger-roller gmides for movement backwardly
and upwardly above the base plate under conwrol of the finger-roller guides, wherein,
upon reaching the rear end of the finger-roller guides, the finger rollers fall onio the
insertion ramps for the gradual insertion of the insertion fingers into the grooves of
the base plate, and

rotary tension adjustment means connected between the at least one axle and

the inserting arm means for reducing bounce of the mserting arm means.

2 An insertion station as in claim 1 including spring means for biasing the
insernon armms and thereby the msernon fingers invo coniact with the grooves of the

base plate.

3. The insertion station of claim 2 wherein said spring means is compnsed of

at least one helical spring acting on the ar least one axle member.

4. The insernon stanon of claim 3 including spring beanng means connecied
to the at least one helical spring for adjusting the bias of the fingers toward the

grooves of the base plate.

5. The insertion starion of claim 2, 3 or 4 wherein the spring means 15

connected to the driving lever.

{E3115890.D0OC,1}
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6. The msertion station of claim 1 wherein the msertion {ingers are molded

trom a flexible, hard-plastic matenal.

7. The insernon station of claim 2, wherein the finger rollers are mounted

adjacent the inscrtion fingers.

8. The msernon station of claimm 1, 2, 3, 4, 5, 6 or 7, wherein the first member

1S A cam.

9. The insertion station of claim ! wherein the finger rollers are mounted

adjacent said msertion fingers.
10. The wserdon stanon of ¢laim 1 including a cantilevered holding means
that is elongate about an axis thereof and extending above the base plate between said

grooves and substantially parallel thereto for holding down marenal that 1s 10 be

stuffed into said envelopes.,
11. The insertion station of claim 10 wherein the holding means is a brush.

12. The insertion station of claim 11 wherein the brush is operarive to swivel

about said elongate axis.

{E3 115890 DOC 13
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13. The insertion station of claim 1, wherein the inseriing arm means includes
beanng block means journalled about the at least one axle member;

the axle member forms a bore hole, the bore hole having a leading edge and a
trailing edge thereon;

an elongate fastening means exwending through the insernng means and o

the bore hole so that the fasiening means engages the leading edge of the bore hole.

14. The mmsertion station of claim 13 wheren the tension-adjustment means is

connected berween the a1 least one axle and the bearing block means.

15. The insertion station of claim 14 wcluding adjustung-nng means

connected between the ar least one axle member and the bearing block means.

16. The msernon stanon of ciaim 15 mcluding adjusung-nng means

connected between at least one axle member and the mserting-arm means.

{E3115B9Q 1XOC 1}
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