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: 12 Claims.
1 o
The present invention relates to assembly ap-
paratus adapted to assemble a plurality of units
such as envelopes, sheets, cards and the like in
overlapped relation and fo . secure these  units,

when assembled, in such fashion that they may .

be readily separated from. each other-.after hav-
ing been passed through a printing or duplicating
operation, as a group. The present invention is
particularly applicable to, although not limited
to, the assembly of envelopes such as pay en-
velopes into groups by the use of gummed. tape.
It is the purpose of this invention to provide. a
method and apparatus whereby envelopes; sheets
and- the like are-accurately positioned and then
secured in position by the application thereto
of one or more strips of tape. - My invention con-
templates the provision of a novel mechanism
that insures contact with the tape of each en-
velope or sheet at the exposed portion thereof,
and moistening means for adequately moisten-
ing the tape prior to its application to the en-
velopes.

The features and advantages of the present in-
vention will appear more fully as the description
proceeds, reference heing had to the accompany-
ing drawings wherein a preferred form of the
invention is shown. It is to be understood how-
ever that the drawings and description are illus-
trative only and are not to be taken as limiting
the invention except ingofar. as 1t is llmlted by
the claims.

In the drawings:

Fig. 1 is a longitudinal sectional view through
an assembling apparatus operable to assemble en-
velopes, sheets, cards and the like ‘and apply a
gummed tape thereto; :

Fig. 2 is a plan sectional view taken substan-
tially on the line 2—2 of Fig. 1; ‘

Pig. 3 is a sectional view taken on the line
3—3ofFig. 1; -

Fig. 4 is -a fragmentary sectlonal view taken
onthe line 4—4 of Fig. 1;

Pig. b is'a fragmentary sectional -view taken
onthe line 5—5 of Fig.1;

Fig. 6 is a sectional V1ew taken on - the line
66 of Fig. 1;

Fig. 7 is a fiagmentary sectlonal view taken
on the line 7—17 of Fig. 1;

Fig. 8 is a fragmentary sectional view. similar
to Fig. 1. but. showing a.changed position of parts;

Fig. 9 is ‘a perspective view showing a series
of envelopes secured together in accordance with
my invention;

Fig. 10is a sect1onal v1ew similar to Fig. 1 but
illustrating another form of construction wherein
the tape is applied to the overlapped envelopes,

2

- sheets, cards and the like from the top mstead

of from.the bottom; . ..
Flg 11.is 4 plan sectional view taken ‘on the
line II—I' of Fig. 10;

Pig. 12 is. a fragmentary sectional view taken

- on theline 12—12 of Fig. 11; and
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Fig. 13 is a fragmentary sectional view similar
to Fig. 10 illustrating the changed positlon of the
tape applying mechanism. -

Referring now in detail tothe drawmgs the
present invention is shown in connection' with
unit strip assembly apparatus which is prov1ded
with a conveyor device | that is adapted to ad-
vance sheet-like articles such as envelopes, sheets
and cards one at a time against a registering
The details of ‘the conveyor I form no
part of the present invention. ' They are shown
in the co-pending abplication of Christian Paul-
sen, Serial No..531,855; filed April 20, 1944, ' This

- patent application also discloses -in. detajl the

registering stop 2 and the mechanism associated
therewith “by which ' the overlapped envelopes,
sheets and the like, indicated at 3 in Fig. 1, are
advanced: ' This ‘advancing mechanism however
forms an integral part of the present.combination
and will be described in sufficient detail to enable
its operation to be understood. ‘The drive mech-
anism by which the advancing isaccomplished is
not shown in detail herein since that is believed
to be unhecessary for the understandlng of the
present invention.

Referring now. particularly to Figs. . 1, 3 and
8, it 'will be noted that the conveyor I delivers
the. envelopes upon a cross bar 4 and hetween
two side guides § and-6 which are adjustable
toward and away .from’each other on a support-
ing bar 7' that is-‘fastened to the cross bar 4.
The -envelopes. extend across onto a stationary
cross bar-8 which lies directly beneath the reg-
istering stops 2. - Beyond the stationary support-
ing bar 8 is another bar 9 which forms part of
a conveyor made up of a series of horlzontally
reciprocating bars 10 and:vertically reciprocating
bars Il interposed ‘therebetween, the bars (i
being arranged to move downwardly below the

- top level of the bars 18 when the bars 10 are

50

55

advanced to the right from the position shown
in Fig. 1.” Then-while the bars ‘(0 are ‘being
returned to their: original position, as shown in
Fig. 1, the bars 1 are raised to-'the position
shown in Fig. 1.in order to lift :any sheets, en-
velopes or the like riding on thebars 10 and thus
hold the sheets stationary while the bars 10 res
turn to original position. -

The bar. 4 is mounted for reclprocatory move-
ment with the bar 9 and the bars 10, These sev-
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eral bars are carried by two slide blocks 12 and
{3 (see Fig. 3) which are slidable in correspond-
ing grooves provided in side frames 14 and 15
of the machine. The slide blocks 12 and (3
have outwardly extending brackets 16 and I7.
These brackets 16 and {7 are provided with rack
segments 18 and-19 that engage segmental gears
20 and 21, the gears 28 and 21 being connected

[

together by a common shaft 22 which is oscil-

lated by means of a crank arm 23 from the drive
source (not shown) of the::@abparatis. 'The
brackets {8 and (7 also provide guides 24 and
25 for two vertically reciprocating pins 26 and
21. These pins have heads.on their lower ends,
which heads are adapted to be engaged by rollers
28 and 29 on the free ends of two lever arms
20 and 31 which are also actuated from said
power source. .

The pings 26 and 27 are the supporting means for
a gripping mechanism which is adapted to grip
the sheets, envelopes and the like to the bar 4
50 as to advance» them with ‘the bar when the
guide bars 12 and {3 ‘are advanced. 'This grip-~
ping mechanism comprises two ‘bars 32 and 23
which are ‘mounted on the. Dbins 26 and 2%1. The
bars 32 and 33 carfy a gripping bar 34 which in
turn ‘has a plurality of gripper members 35 ad-
justably mounted thereon so that ‘they can be
moved toward and away from each other, These
mnembers 25 are ‘the actial gripping members
which'engage the envelopes on the bar 4.

"The ‘bar 3§ also tarries a pair of forwardly
extending strips 36 and 37, which strips are
prov1ded ‘at their free ends with adjustable pins
33 and 39 that are adaptéd to engage the for-

ward ends of sheéts restlng on the bar 9 when
the gripping mechanism is lowered so as to bring
the: memberu 35 into engagement With sheets on
the bar 4.

The bar 24 in addition to the. members 35 also
has fixed gripping members 49, 41 and 42 there-
on, the member 41 being between two blocks 43
and ‘44 ‘that gupport the bars 36 and 387 on the
bar 34.

"The bar 38 is connetted to the bar § by:means
of two posts 45 and #5. These posts.are thread-
ed into.the bar 8 and locked in posmon by means
of ‘lock nuts. The posts have heads at the free
ends ‘thereof and carry. springs 47 and .48 be-
tween the ‘heads and the bar 34, The springs
47 and 48 are under compression so that they
tend .to force the bar 34 and its gripping mem-
bers downwardly at all ‘times against the up-
ward movement communicated to the bar 34 by
the bins 26 and 27 through the bars 32 and 33.
The “hars ‘32 and 33 are further provided with
sbrings 3% and 50 at their outer ends, these
springs being in -tension. and: connected at their
lower ends to pins 51 and 52.on the levers 30 and
3l respectively.

‘Réferring now to Figs. 1 3, 6 and 8, the stops
2 are mounted .on the free ends.of two levers.53
and ‘54, Wthh levers are -fixed on a shaft 55
which is dr1ven in timed relation to the shaft
22 so as %o lift the levers §3 and -54 :and the
=tops 2 when the shaft 22 is being rocked in a
dlrectlon to advance the bars-4 and 9. Each
stop is -adjustably mounted -on the -end .of its
lever in the following manner. The stop is piv-
oted by means of a pivot.pin :56 to the free end
of ‘the lever and is provided with ah aperture
57 :at:-seme distance from the pivot pin, this-ap-
erture being provided to:receive a pin 58 -on the
corresponding lever 53 or ‘54, The stop 2 has-an
adjusting screw*58 threaded thérein and extend-
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4
ing into the aperture 57 to engage the pin 58.
The end of the stop 2 carrying the aperture 51
overbalances the portion of the stop 2, that is, to
the left of the pivot pin 56, as illustrated in Fis.
1, so that the stop will always bear against the
lower end of the adjusting screw 58 and the ad-
Justing screw can be moved up or down to thus
vary the position of the sheet engaging end of

the stop 2.

In order to secure the several envelopes or

-Sheets together as they are arranged in over-
‘lapped relation by the successive feeding thereof

against the stops 2, I provide means for supply-
ing gummed tape 69 directly {o the lower sur-
faces-of the assembled sheets. This means com-
brises a pair of tape spools 1 and 62, the spools

beihg journaled upon two bearings 63 and 64

(see Fig,.2) which are threaded onto a shaft 65
that in turn is carried by a bracket 66. The
bracket €6 has two arms 61 and 68 carrying the
shaft 65, "This bracket is mounted upon a C€ross
tie 69 that extends between two suppor ‘ting legs
12 and Ti-for the framework of the machine,

"The bearings 68 and 64 also provide support-
ing means for two fraime members 72 and 73 that
extend -forwardly and are supported -at their
ferward ends by two additional bearings 14 ‘and
78, 'The bearinigs 14 and 15 are threaded upon
a shafi 7§ which in turn is supported by an in-
verted ‘U-shaped member 71 (see Fig. 3) that is
welded or ctherwise secured to a clamp plate*78
carried by @ cross bar 78 of the main frame. The
ends of ‘the frame members 12 and 13 extend up-
wardly from the shaft 76 (see Fig, 3) to provide
supporting portions 80 and 81 upon whmh bear-
ings 82 and 83 are carried.

The'bearings 82 and 83 have tape guide pulleys
84 and 8% thereon. " Likewise the bearings 74 and
1% have tape guide pulleys 86 ‘and ‘87 thereon.
The members T2 -and 73 .also have intermediste
their ends two “tape guide pulleys 88 and 89
thereon (see Fig. 2). The paths of the tapes 8
extend “from ‘the spools 61 and 82 beneath the
pulleys 88 and 89, then beneath the pulleys 88
and 87 and upwardly and over the pulleys 84 and
85, and then over a wear plate 98 that is pro-
vided on the bar 4. The tape is moisténed by
moistening rechanisms to be hereinafter de-
scribed so that when it is engaged by an envelope
or sheet' 8 it will adhere thereto and be advanced
forwardly with the envelope when .the envelope
is gripped on the bar & and the bar 4 is advaneed.

I find that in order to.adequately prepare:-the -
gummed .tape for adherence to the envelopes or

5 sheets it must be moistened sufficiently .in  ad-

vance-of engagement with the envelopes:to enable
the adhesive thereon to.absorb the-moisture. It
must -also -be .remoistensd just before engaging
the envelope. I therefore provide iwo-.inde-
pendent moistening .devices spaced apart a. sub-
stantial distance along the -lime -of travel of the
tape. so that the first moistening-device will cause
initial softening of the adhesive and-the :second
moistening device will supply the additional
necessary moisture to properily conditien the ad-
hesive for -adherence to the envelopes.

One of the moistening ‘devices is ‘located . d1-
reetly -adjacent to the-guide pulleys 88 and 89.
This -moistening device includes. a. liquid supply
tank 61 mounted on.the side of the machine. A
pise 82 extends :‘downwardly from the tank 94
connection 83 which is midway ‘between
the two frame members 12 and 13 and beneath
them. From this “T connection’ two flexibis ‘tubes
84 and 95 extend outwardly and upwardlyto two
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brackets 96 ‘and 81 that are mounted on depend-
ing’ears 98 and 99 of the frame members 12 and
18 by 2 rock shaft 100.  The brackets 96 and 97
have clamps- 1017 and 102 thereon which  clamp
the free ends of the flexible fubes 94 and 95 in
place.. Wicks “108 and 104 are forced into the
upper ends of the tubes 94 and 95:so0 as to carry
the moistening liquid upward by capillary action,
and these wicks engage the tape 60-as it passes
beneath the guide pulleys 88 and-89. The wicks
103 and 104 are the first moistening devices. - In
operation they are normally held in engagement
with the tape in the manner shown in Pig. 1-of
the drawings.  However, when it is ‘desired to
move them out of engagement with the tape the
rock shaft (00 is turned in a clockwise direction
from:the position shown in Fig. 1 so'as to swing
the tubes and the wicks out of the way of the
tape:;: Theé rock shaft 180 has an upturned end
185 for this purpose. The rock shaft has a flat-
tened side where it extends through the brackets
96 and 97 so as to cause the brackets‘to turn
with-it. Stop pins 108 and 107 are provided ‘on
the frame members 12 and 13 'so as to limit the
counterclockwise movement of the brackets 96
and 97.

The secorid moistening ‘device is adapted to
moisten the tape as it passes around the guide
pulleys 84 and 85. 'This moistening device com~
prises a liquid supply tank 108 (see Fig. 3) and
a pipe 109 leading from the tank (08 to a T con-
nection 118. The T connection {0 has two flex-
ibletubes {11:'and {12 secured thereto, and these
flexible tubes extend ‘outwardly and upwardly
to two brackets 113 and {14 that are carried on
the upwardly extending ends 80 and 81 of the
framée members T2 and 13.  The brackets 113
and (14 have a rock shaft 115 threaded through
them “(see Fig. 6). The bracket 112 is secured
to the rock shaft by a set screw 116, The rock
shaft has ‘a flattened side (11 that ' extends
through the bracket 14 which is apertured with
an opening having & flat surface to'engage the
flat side 1T of the rock shaft. - It will ‘be noted
that the bracket |14 has its own bearing in the
member 81, but the bracket {13 is carried direct-
1y by the shaft {15, Fig. 7 illustrates the manner
in-which the flexible tubes are clamped to’the
brackets. A metal clip 118 extends over-the tube
and is fastened to the bracket by a headed screw
19; This headed screw also has-a spring 120
secured thereto and the spring is hooked into'a
pin 12! on the member 81, the spring being
under tension so as to tend to pull the bracket
114 in a clockwise direction-as shown"in Fig. 1.
Each of the tubes i1l and 1i2 has a wick 122
forced into the upper end thereof and this wick
is bent over toward the adjacent pulley 84:or 85
so as to engage the tape as it passes over the
pulley. ‘The bracket 113 has a curved clip 123
thereon holding the wick in a curved position,
and the bracket 114 has a corresponding clip 124
thereon holding its wick 122 in a curved position.
In view of the fact that the rock shaft is non-
rotatably connected to the bracket |14 it is-only
hecessary to- provide one spring 120 although it
is obvious that springs can be provided on both
brackets if ‘desired. The rock shaft 115 is pro-
vided with an upturned end 125 by which it can
be turned to swing the brackets 113 and 114 coun-
terclockwise, -as’ viewed in Fig. 1, to swing the
moistening wicks 122 away from engagement W1th
the ‘tape.

- Tt is believed to be evident from the foregomg
description ‘that the. moistening devices: are: so
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arranged as to first moisten the tape as it passes
beneath the guide pulleys 88 and 89 thus to allow
the moisture delivered to the tape to be:absorbed
by the adhesive as the tape travels from -the
pulleys 88 and 89 upward to thepulleys 84 and 8%5.
At this point the moistening wicks: 122 then:ens
gage the tape so that when the tape passes over
the bar & it is in proper:condition to adhere to
the ‘envelopes -or sheets ‘positioned -on the bar.
Each time the gripping members 385,.40, 4l and
42.engage the envelopes and press them down on
the bar 4 the envelopes-are forced into intimate
contact with the tape and adhered thereto. The
tape-is drawn' forward each time . the bar 4 ad-
vances so that the feed is accomplished without
any drive mechanism.for the tape itself.

It is necessary -to adjust the position of: the
tapes with respect to each other, depending upon
the width of the work being fed to the overlapping
mechanism. In order to do this the shafts 65 and
16 are screw. threaded into the bearings which
carry -the frame:members 12 and 13, and. the
threads on the shafts are in opposite directions,
that is; right. and left-hand at the opposite ends
of the shafts. The shafts are also connected by
a sprocket chain 126 and two sprocket wheels 12T
and 128 so that by rotating:the shaff 85 both the
shaftsican be turned: alike to spread the frame
members 72 and 73 or to bring them ‘closer .to-
gether, these members being a supporting mech-~
anism" for the guide pulleys ‘and:the moistening
brackets. - The entire guide: mechanism and the
spools.-are thus spread apart or brought:together
merely by rotating the shaft 65. This shaft has
a. polygonal head I29 to receive: a crank for ro-

" tating 1t.

Referring ‘now to Figs. 10 to- 13, 1nc1us1ve, in
these . figures the tape applying mecl«anlom has
been moved from -the position where it applies
the tape beneath the envelopes, sheets and: the
like to a position where: it .applies the: tape over
them as they are arranged upon the bars 4, 8 and
9. . According: to' this form . of the invention
gummed tape spools 138 are mounted upon up-
standing posts 131 at opposite sides of the main
frame. of the machine. The framework for sup-
porting . these spools:-and . for - adjusting - them
toward. and away from:each other is essentially
the same as in;the main form of the invention,
there being two side frames 132 mounted in the

~ same fashion as the frames 12 and 13.. The two
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side frames are alike and the showing in Fig. 10
is -believed: to suffice for both.. -Along each side
frame there are three guide pulleys 133, 134 and
135. The guide pulley.-135 is located alongside
and in close proximity to the registering stops 2
s0 as to guide the tape downwardly over: the as-
sembled envelopes :and cause it to engage the
envelopes after they have. been positioned by the
stops 2 and gripped by the gripping members 35.

The means for forcing the gummed tape firmly
into engagement with. the top eXposed portion
of ‘each envelope :or sheet comprises two addi-
tional arms, 136 _and . 37 mounted on the shaft 55
between the.arms-53 and 54. The arms 136 and
{31 carry pivoted pressing members 138 and 139,
which pressing members are mounted in pre-
cisely the same fashion-as the registering stops 2;
that is, they-are pivoted on the ends of the arms
136 and 137 and are provided with adjusting
screws 140 and (41 bearing ‘against suitable pins
142 and 143 provided on the arms 136 and (37
so that their position: may be adjusted. It will
bé evident from an inspection of Figs. 10 and. 13
that' the .forward ends of the pressing members




