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11 Claims. (Cl. 271-2) 

This invention relates to an ‘apparatus for the squami 
form lapping of blanks while the blanks are in continuous 
movement. 
For example, in the manufacture of envelopes the 

blanks are conveyed in squamiform relation, that is, 
lapped to a greater or less extent, in order that only por 
tions of the individual blanks are uncovered for appli 
cation of adhesive thereto or to reduce their speed of travel 
through the various folding and gumming mechanisms of 
an envelope making machine, thereby enabling a shorter 
structural length of the machine. 

In some types of envelope making machines, preformed 
blanks are drawn off a pile and into the machine without 
being lapped. In other types, the blanks are produced 
from a continuous web of paper. In either case, the 
blanks ‘are initially conveyed individually and it is desir— 
able to cause lapping of the blanks for the reasons men 
tioned above. Lapping or staggering of the blanks is 
usually effected in such a manner that each individual 
blank is brought up by a conveyor means to a pair of 
rollers rotating at a considerably slower speed to serve as 
a stop of the blanks as they arrive ‘at the speed of the 
conveyor means and to convey the blanks at the lower 
speed to elfect the desired overlap according to the differ 
ence between the two speeds. 
Sudden stopping or braking of the rapidly moving 

blanks at the point of contact with the pair of rollers 
rotating ‘at a considerably lower speed leads to tearing or 
otherwise damaging the edges of the blanks that strike 
the abutment rollers, if the blanks exceed a certain speed. 
Thus ‘a limit is imposed on any further increase in the 
speed of the envelope making machine that is needed to 
increase the output capacity thereof. 

Slow braking of the blanks has heretofore been accom 
plished by friction means, for example, by contacting of 
the blanks by brushes, vacuum or other means for placing 
a drag on the blanks, but such means disarrange the blanks 
in relation to the working rhythm of the machine, and to 
insure even overlapping of the blanks in their proper 
relation requires additional means for aligning the blanks 
after they have been retarded. When the blanks have 
been previously printed, the drag method of slowing the 
blanks involves a further risk of smudging the fresh 
printing. 

It is, therefore, the principal objects of the present in 
vention to avoid these di?iculties by reducing the effect of 
the braking action on the blanks and at the same time pro 
vide for accurate overlap of the blanks at speeds necessary 
for increasing output of envelope making machines. 

In accomplishing these and other objects of the inven 
tion as hereinafter pointed out, the apparatus for convey 
ing the overlapped blanks at high speed is preceded by 
one or more staggering wheels over which the blanks are 
conveyed, each staggering wheel being in cooperation with 
one or more pairs of braking rollers operating at a slower 
peripheral speed, by which the surface speed of the blanks 
is reduced and the blanks are caused to be overlapped 
in one or more stages. When more than one stage is em 
ployed, the braking action is such that the fore or leading 
edges of the blanks may come into direct contact with the 
braking rollers because the relative speeds may be kept 
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below the ratio that causes damage to the edges of the 
blanks. However, when employing a single staggering 
wheel, the invention utilizes braking rollers that make 
contact with the surface of the blanks rearwardly of the 
leading edges thereof, while preserving the correct position 
thereof in relation to the rhythm of the machine. 
The preferred embodiments of the invention are illus 

trated in the accompanying drawings, wherein. 
FIG. 1 is a vertical longitudinal section. of a preferred 

embodiment of the invention, employing ‘a multi-stage 
slowing and lapping of the blanks in an envelope making 
machine. 

FIG. 2 is a plan view of the form of the invention shown 
in FIG. 1. 

FIG. 3 is a detailed section on the line 3-3 of FIG. 2, 
particularly illustrating the braking rollers. 

FIG. 4 is a vertical longitudinal section through an 
other form of the invention, employing a single stagger 
ing Wheel. 

FIG. 5 is a plan view of the apparatus shown in FIG. 4. 
FIG. 6 is a detailed sectional view on the line 6-6 of 

FIG. 5, to better illustrate the braking rollers. 
FIG. 7 is a vertical longitudinal section through a 

further modi?ed ‘form of the invention employing ‘a single 
staggering wheel. 

FIG. 8 is a plan view of the form of invention illus 
trated in FIG. 7, and 

FIG. 9 is a detailed section on the line 9-—9 of FIG. 8, 
particularly illustrating the braking rollers. 

Referring more in detail to the drawings, and ?rst to 
the form of invention illustrated in FIGS. 1 to 3, inclu 
s1ve: 

1 and 2 designate the longitudinal side frames ‘of an 
envelope making machine in which envelope blanks 3 
may be supplied from a stack of preformed blanks or 
from a paper web from which the blanks are formed. In 
either event, the blanks are advanced individually and in 
spaced apart relation by a suitable conveying mechanism, 
which may be a roll 4, to the blank lapping or squamiform 
staggering apparatus. The blank lapping or squam-iform 
staggering apparatus includes a staggering wheel 5. The 
staggering wheel 5 is ?xed to a transverse shaft 6 which 
is mounted for rotation in the side frames 1 and 2 of the 
envelope machine and is kept in rotation in the direction 
of the arrow 7 by means of a gear mechanism (not shown) 
connected with an outer end of the shaft 6 and driven in 
time with the travel of the blanks, so that on each half 
revolution an envelope blank 3 is supplied to the stagger 
ing wheel 5. 
The staggering wheel 5 has -a cylindrical peripheral face 

9 provided with suction ports 10, -11 and 12‘ in connection 
with passageways 13. The opposite diarnetrical side of 
the wheel has correspondingly arranged ports 10', 11’ and 
12’ connected with corresponding passageways 13'. Suc— 
tion is effected through the passageways. 13 and 13' by 
intermittent connection thereof With a source of vacuum 
in any known manner and through a conventional control 
means, not illustrated. The staggering wheel 5 is arranged 
on the shaft 6 and the cylindrical face 9 is of such width 
that it engages and supports only the midportions of the 
envelope blanks 3 as they are passed by the roll 4 and 
seized by the suction through the ports 10‘, 11 and 12. 
The staggering wheel 5 is timed so that the suction ports 
engage the bottom flap portion ‘of one blank while the 
ports 10', 11' and 12' engage the bottom ?ap portion of 
the following blank as the blanks are delivered by the 
feed roll 4. The blanks are thus carried in successive 
order on the face ‘of the staggering wheel 5 into gripping 
engagement with a pair of laterally spaced braking rollers 
14 and 15 that are of substantially smaller diameter than 
the staggering Wheel. 
The braking rollers 14 and 15 are ?xed on a transverse 
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shaft 16 extending across the face of the staggering Wheel 
5. The ends of the shaft 16 are journaled in the side 
frames 1 and 2 and the shaft is rotated in the direction 
of the arrow 17 (FIG. 1) by a gear 18 (FIG. 2), so that 
the peripheral speed of the braking rollers 14 and 15 is 
considerably less than the peripheral speed ‘of the stag 
gering wheel 5. The braking rollers 14 and 15 are ad 
justably mounted on the shaft 16 to be positioned at the 
sides of the staggering Wheel in accordance with the size 
of the blank, so that the peripheral faces 19 of the brak 
ing rollers 14 and 15 preferably engage the side ?ap por 
tions 20 of the envelope blanks, as shown in FIG. 2. The 
braking rollers are retained ‘from turning movement on the 
shaft by keys 21 and are secured in adjusted position by 
fastening devices such as set screws 22 carried ‘by hub 
portions 23 of the braking rollers to engage the keys 21. 

Cooperating ‘with each of the braking rollers 14 and 15 
are pressure rollers 24, each having peripheral faces 26 
which engage the undersurface of the side flap portions 
20 in alignment with the peripheral faces 19 of the brak 
ing rollers, to press the flap portions 2d of» the blanks in 
driven engagement with the braking rollers 14 and 15, 
whereby the surface speed of the blanks is reduced rela 
tively to the peripheral speed of the staggering ‘wheel 5, as 
later to be described. The pressure rollers 24 are each 
mounted for free rotation on journals 27 carried ‘on the 
forward ends of forked levers 28. The forked levers are 
respectively rockable on pins 29 projecting inwardly from 
the inner faces of the respective side frames 1 and 2. The 
pressure rollers 24 are retained in pressing contact with 
the blanks 3 by holders 30' which are mounted on the 
pins 29 within the forked portions of the forked levers 
and have tail portions 31 for seating springs 32 that bear 
against the underside of the forked levers 28, as clearly 
shown in FIG. 3. The holders 30 are adjustably retained 
in ?xed position on the pins 29 by set screws 33 to permit 
adjustment of the action of the springs 32. 
With this arrangement, a foremost blank on the stag 

gering wheel ‘5 is released by shutoff of the suction at the 
time the leading edges of the side ?ap portions 20 of the 
blank reach the pressure point between the braking rollers 
14 and 15 and the pressure rollers 24, so that the braking 
and pressure rollers take over advance of the blank at the 
slower speed of the braking rollers. When the blank has 
been advanced, the trailing portion thereof is raised by a 
blast of air from a nozzle 34 to permit the following blank 
that is seized to the staggering wheel 5 to run under the 
raised portion of the preceding blank, to produce an initial 
overlap. 

In order to reduce the impact of the leading edges of 
the blanks when engaged between the braking and pres 
sure rollers, the braking rollers 14 and 15 are operated at 
a speed to prevent damage ‘to the leading edges of the 
blanks. This produces only a partial overlap of the blanks, 
as represented by the dimension letter “A,” (FIG. 1) but 
the ?nal overlap is completed in a second stage mech 
anism. 
The second stage mechanism includes a staggering 

wheel 35 that is carried in forward alignment with the 
?rst staggering Wheel 5 on a transverse shaft 36. The 
shaft 36 is also journaled in the side frames 1 and 2 of 
the machine and is operated at the same peripheral speed 
as the braking rollers 14 and 15 in the direction of the 
arrow 37. The initially lapped blanks are conveyed from 
the braking rollers 14 ‘and 15 onto the peripheral face 38 
of the staggering wheel 35 by means of a suction disk 39 
that is carried above and between the staggering wheels 
on a transverse shaft 40. The shaft 40 is also journaled 
in the side frames 1 and 2, and is rotated at a speed so 
that the peripheral face 41 of the suction disk also rotates 
at the same peripheral speed as the braking rollers 14 and 
15. The initially lapped blanks are conveyed by the suc 
tion disk through an arcuate path 42 (FIG. 1) that is 
provided between the peripheral face 41 of the suction 
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disk and arcuate guides 43 onto the peripheral face 38 of 
the second staggering wheel 35. 
The staggering wheel 35 also has suction ports 44, 45 

and 46 on one diametrical side thereof and corresponding 
ports 44', 45’ and 46' on the opposite diametrical side, in 
the same manner as the ports of the ?rst staggering Wheel 
5, to engage the leading bottom ?ap portion of a fore 
most blank on one half-revolution and the immediately 
following blank on the other half-revolution, so that two 
blanks ‘are transferred upon each revolution of the stag 
gering wheel, to be further overlapped as indicated by the 
dimension letter “B” (FIG. 1). 
As in the ?rst stage of overlap, the leading blank is 

engaged between the pressure point of a pair of braking 
rollers 47 and 48 and pressure rollers 49. The braking 
rollers 47 and 48, as well as the pressure rollers 49, are 
of the same construction as the braking and pressure roll 
ers previously described. The braking rollers 47 and 48 
are similarly mounted- on a transverse shaft 51, also jour— 
naled in the side frames at a point which is further ad 
vanced with respect to ‘the shaft 36 than the relation of 
the shaft 16 to the shaft 6, as shown in FIG. 3. The pres 
sure rollers 49 are also carried ‘on pins 51) of forked 
levers 52. The forked levers 52 and the holders 53 there 
for are carried on pins 54. 
To facilitate movement of a following blank under a 

preceding blank in further lapping the blanks, a nozzle 
34' may be used in the manner of the nozzle 34 previously 
described, to direct an air blast under ‘the rear portions of 
the upper blanks. 
The blanks are now overlapped the desired amount and 

are slowed down to the speed of an oiftake conveyor 55-. 
The conveyor 55 may include endless belts 56 and 57 
traveling around return rollers 58 and 59, so that the 
upper and lower runs 60 and 61 of the respective belts 
grip the staggered blanks therebetween and retain the po 
sition and overlap of the blanks as the ‘blanks are carried 
thereby, for example, to the flap gumming mechanism 
(not shown) of the envelope making machine. 

In setting up the above described apparatus for effect— 
ing a staged lapping of envelope blanks in squamiform 
relation, the braking rollers 14—15 and 47—48 are ad 
justed on their respective shafts 16 and 51 so that the 
cylindrical faces of the rollers make contact with the side 
?ap portions of the envelope blanks near the juncture 
thereof with the body portions. This is readily effected 
by loosening the set screws 22 which retain the rollers on 
the shafts and sliding them .to their desired position, after 
which the set screws 22 are tightened to retain the adjust 
ment. The pressure rollers 24 and 49 are adjusted to 
track with the braking rollers. This is effected by loosen 
ing the set screws 33 which retain the holders 30 and 53 
and sliding the forked levers 28 and 52 on the pins 29 
and 54 to register the faces of the pressure rollers with 
the faces of the braking rollers, after which the set screws 
53 are retightened. During this adjustment, the springs 
32 may be adjusted to the proper tension by positioning 
the holders 30 and 53 relatively to the forked levers 28 
and 52 with which they are associated. 
Assuming that the envelope making machine is in op 

eration and that the roll 4 or equivalent feed is advancing 
envelope blanks 3 individually, the envelope blanks are 
advanced into position for the midportions thereof to be 
engaged by the suction through the set of ports 10—11— 
12, that is then in position to seize the bottom ?ap portion 
of the foremost blank and to carry the blank on the pe 
ripheral face 9 ‘of the staggering wheel 5 until the leading 
edges of the side ?ap portions engage the bite ‘between 
the braking rollers 14-15 ‘and the pressure rollers 24. 
At this time, the suction through all of the suction ports 
is automatically shutoff, so that the travel of the envelope 
blank is now under the sole in?uence of the braking, rollers 
14 and 15. Since ‘the braking rollers 14 ‘and 15 are oper 
ated at a considerably slower peripheral speed than the 
peripheral speed of the stagger-ing Wheel, the foremost 
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blank, which is now under the influence of the rollers 14 
and 15, is now being advanced at 1a much slower speed 
than the succeeding blank that is picked :up by the suction 
through the other set of suction ports ‘and seized to the 
face of the staggering wheel. The trailing or sealing flap 
portion of the slower moving preceding blank is raised by 
the blast of air from the nozzle 34, so that the succeeding 
blank is carried by the staggering wheel under the trailing 
edge of the slower moving ‘blank, as indicated by the dot 
and dash lines of FIG. 3. On entrance of the leading 
edge of the foremost blank into the arcuate path 42, it is 
seized by the suction disk 39 and carried therewith at the 
same surface speed as established by the braking rollers 
14 and 15. On continued rotation of the ‘braking rollers, 
the leading edge of the succeeding blank is gripped under 
the preceding blank between the pressure points of the 
braking rollers 14 and 15 and their cooperating pressure 
rollers 24, so that it also is slowed to the same speed as 
the preceding blank, thus producing the ?rst stage in the 
squamiform overlapping of the blanks, as indicated by 
the dimension letter “A” (FIG. 1). 
Upon emerging 0f the leading edge of the foremost 

blank from the arcuate path 42, it is released by the suc 
tion disk 39 and seized to the second staggering wheel 35, 
since it is so timed that one of the sets of suction ports 
will be in position to engage the blank. The staggering 
wheel 35 now carries the blank at the peripheral speed 
of the rollers 14 and 15 and the suction disk 39, so that 
the leading edges of the side ?aps engage in the bite be 
tween the braking rollers 47-48 and their pressure rollers 
49, but by this time the suction through that set of ports 
of the staggering wheel 35 is shut off and the braking 
rollers 47-48, together with the pressure rollers 49, take 
over to further slow down the preceding blank to the speed 
of the conveyor belts 56 and 57. By this time, the other 
set of suction ports of the staggering wheel 35 has come 
into position to effect engagement with the succeeding 
blank, to fuither the movement of the succeeding blank 
under the slowed down preceding blank, thereby produc~ 
ing the desired overlap as indicated vby the dimension let 
ter “B.” The lapped blanks then continue their move 
ment into the delivery conveyor, where they are held in 
orderly arrangement while being carried to the ?ap gum 
ming mechanism (not shown) of the envelope machine. 
The embodiment of the invention illustrated in FIGS. 

4 to 6, inclusive, employs a single staggering wheel 5 con 
forming in construction to the ?rst of the staggering 
wheels in the ?rst described form of the invention. The 
same description and reference numerals are applied to 
the corresponding parts of the envelope making machine 
and to the staggering wheel. The primary difference is in 
the rollers which cooperate with the single staggering 
wheel in effecting the desired overlap in a single stage. 

Extending transversely of the staggering wheel 5 for 
Wandly thereof is a shaft 62 having its ends rotatably jour 
naled in the side frames 1 ‘and 2 of the envelope making 
machine. Fixed to the shaft 62 are laterally spaced apart 
braking rollers 63 and 64 that are driven in the direction 
of the arrow 65 (FIG. 4) by a gear 66 adapted to be driv 
en from the shaft 6 of the staggering wheel, so that when 
the shaft 6 makes one half-revolution, the shaft 62 makes 
a half-revolution. The braking rollers 63 and 64 have dia 
metrically opposed recesses 67 and 68, ‘each having ?at 
bottomed portions 69 extending on parallel chords at op 
posite sides of the shaft 62 and terminating in radial 
shoulders 70 facing in the direction of rotation, to coop 
erate with arcuate faces 71 and 72 to provide transverse 
linear gripping edges 73 and 74 at opposite d-iametrical 
sides of the shaft to de?ne the beginning of the arcuate 
faces 71 and 72. The ends of the arcuate faces are de?ned 
at the intersection of the ?at faces 69. The arcuate faces 
'71 and 72 of each braking roller cooperate with pressure 
rollers 75 to effect ‘a movement of the blanks at a slower 
speed toward pairs of cooperating rollers 77-77’, 78 
7 8', and 79-79’ and corresponding pairs of counter roll 
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ers 80, 81 and 82. The rollers 77-77’ and their counter 
rollers 88 are ?xed to shafts 83 and 84, respectively, that 
are journaled in the side frames 1 and 2 of the envelope 
making machine. The rollers 79-79’ and their counter 
rollers 82 are mounted on shafts 85 and 86, also journaled 
in the side frames 1 and 2 immediately ahead of the re 
turn rollers 58 and 59 of the conveyor belts 5.6 and 57. 
The shafts 87 and 88 for the rollers 78-78’ and their 
counter rollers 81 are mounted in bearings 89 and 90 that 
are adjustably mounted on the side frames 1 and 2, so that 
the rollers 78-78’ and their counter roll-ers 81 may be 
shifted to and from the rollers 79-79’ and their counter 
rollers 82 as indicated by the double-headed arrows. All 
of the cooperating rollers are adjustably mounted on their 
respective shafts by means of set screws 91 carried by hubs 
92 of the rollers. 

Since the recesses 67 and 68 of the braking rollers 63 
and 64 must be kept in timed relation with the respective 
sets of suction ports in the staggering wheel 5, the braking 
rollers are secured to their shaft 62 by keys 9?: and the 
set screws 91 in the hubs 92 thereof engage the keys, as 
shown in FIG. 5. 
The pressure rollers 75 are carried by forked levers 94 

and 95 and holders 96 that are ?xed to pins 97 which pro 
ject inwardly from the side frames 1 and 2. The pressure 
rollers 75 are mounted for free rotation on journals 98 
that project laterally from the forward ends of the forked 
levers. The forked levers 94 and 95 are rockable on the 
pins 97 by springs 99 to hold the pressure rollers in press 
ing contact with the arcuate faces 71 and 7.2 thereof. The 
holders 96 are positioned within the forked portions 100 
of the forked levers 94 and 95 and are adjustably re 
tained in ?xed position on the pins 97 by set screws 101. 
The holders have tail portions 102 for seating the springs 
99, so that they bear against the under sides of the forked 
levers, as best shown in FIG. 6. In order to prevent the 
pressure rollers from dropping into the recesses 67 and 
68, the holders also have rearwardly extending arms 103 
carrying stop screws 104 which 'bear on the under side 
of pins 105 that extend across the forked portions 100 of 
the levers 94 and 95. 
The upper pairs of rollers, 77-77’, 78-78’ and 79 

79', are driven by gears 106, 107 and 108, ?xed to their 
respective shafts 83, 87 and 85, suitably connected in 
timed relation with the operating mechanism of the en 
velope making machine. The rollers 77-77’ and 78 
78' rotate at the same peripheral speed as the gripping 
rollers 63 and 64 ‘but the rollers 79-79’ rotate at a slower 
peripheral speed, as later described. 
A nozzle 34 is also provided to direct an air blast under 

the trailing portions of the blanks to facilitate passage of 
the leading edge of a succeeding blank thereunder. 

In setting up the above described apparatus,ithe brak 
ing rollers and the rollers that cooperate therewith are 
adjusted in spaced apart relation on their respective shafts 
to engage the side ?ap portions of the blanks 3 that‘ are 
to be run through the envelope making machine. Tihese 
adjustments are made similarly to the adjustments de 
scribed in connection with the ?rst ‘form of the invention. 
The rollers 78-78’ and their counter rollers 81 are ad 
justed by loosening the supporting bearings 89 and 90 
of the shafts thereof and sliding the bearings on the side 
frames of the machine in the proper direction as indicated 
by the double-headed arrows relatively to the rollers 
79-79’ and their counter rollers 82, so that the rollers 
78-78’ release the trailing edge of the side ?ap portions 
of a blank at the moment the rollers 79-719" and their 
counter rollers 82 grip the leading edge of the side ?ap 
portions of the blank. 

Assuming that the envelope making machine is in 
operation and the roll 4 is delivering envelope blanks indi 
vidually to the staggering wheel 5, on each half-revolution 
of the staggering wheel 5 a blank is seized and carried 
forwardly on the periphery of the staggering wheel in the 
direction of the arrow (FIG. 4), to be released by the 
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suction for movement of the side ?ap portions into the 
passageway that is ‘formed between the braking rollers 
63 and 64 and their corresponding pressure rollers 75, 
since the timing is such that one of the recesses of the 
braking rolllers is opposite the pressure rollers 75. On 
continued rotation of the braking rollers the linear points 
74 move into position to engage the surface of the blank 
and advance the blank at the same speed as the periph 
eral speed of the rollers 77—77’, which speed is sub 
stantially less than the speed of its movement by the stag 
gering Wheel. A succeeding blank which has now been 
seized by the second set of suction ports is being advanced 
at the speed of the staggering wheel at the fast speed 
thereof to carry the succeeding blank under the trailing 
edge of the preceding blank, the entrance of the blank 
being assured by the blast of air from the nozzle 34. 
The braking rollers have also advanced one half 
revolution, so that the other recesses are in position to 
permit passage of the succeeding blank thereunder at the 
peripheral speed of the staggering Wheel. On further 
movement, both blanks are then gripped by the other 
pressure points of the braking rollers and the movement 
of both blanks is continued by reason of the gripping 
pressure at the slower speed in cooperation with the 
rollers 77--77’ and their counter rollers 80‘. The blanks 
in lapped re‘lation continue between the rollers 78-78’ 
and their counter rollers ‘81, but as the trailing edge of 
each blank leaves the rollers 78-78’, the leading edges 
of the side ?ap portions are immediately gripped between 
the rollers 79‘—7-9" and their counter rollers 82. The 
blank is slowed down to the peripheral speed of the rollers 
7i9-—‘79'_ which [has been selected according to the desired 
width of staggering. It is therefore obvious that an ini 
tial overlap of the blanks is effected as governed by the 
differential in peripheral speeds between the braking 
rollers 63 and 64 and the staggering wheel 5. For ex 
ample, the peripheral speed of the braking rollers may 
be about one-?fth of the peripheral speed of the stagger 
ing wheel, and the desired width of staggering is con 
trolled by tlhe rollers 79'--79'. The blanks are passed by 
the rollers 79'-—79' directly between the conveying belts 
which retain the blanks in their proper squamiform rela 
tion while they are conveyed to the gumming mechanism 
of the envelope making machine. 
The embodiment illustrated in FIGS. 7, 8 and 9 also 

utilizes a single staggering wheel 5 of the same construc 
tion as previously described. The difference is in the 
braking rollers and mounting of the pressure and counter 
rollers, as now to be described. 

Extending transversely of the machine is a shaft 110‘ 
having its ends ?xed in arms 11d and 112 that are jour 
naled on the shaft‘6 of the staggering roller 5 at the outer 
sides of the side frames 1 and 2 of the envelope mak 
ing machine. The arms have depending portions v1'13 
terminating in arcuate gear segments 114, the teeth of 
which mesh with the teeth of manually operated gears 
115 to position the shaft 110 about the periphery of the 
staggering wheel. Extending forwardly of the arms 11d 
and 112 are projections 116 and .117, rotatably journaling 
a shaft 118 on which the braking rollers 119 and v120 
are secured by keys 121 and set screws 122, similar to 
the adjustable mounting of the braking rollers previously 
described, whereby the braking rollers may be adjusted 
on the shaft laterally with respect to the sides of the 
staggering wheel 5 and in accordance with the size of the 
~envelope blanks. Extending rearwardly from the arms 
111 ‘and 112 are tongues 123 provided with arcuate slots 
1124 extending about the axis of oscillation of the arms, 
to accommodate clamping screws 125 that are threaded 
into the outer ‘sides ‘of ‘the side frames 1 and 2, and which 
‘have heads to clamp the arms in adjusted position after 
the braking rollers have been positioned relatively to co 
operating rollers 126 and 127. The rollers 126 and v127 
are ?xed to a transverse shaft 128 having its ends jour 
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S 
naled in the side frames 1 and 2, and one of them carry 
ing a driving gear 129. 

Mounted on the shaft 110 at the outer sides of the 
staggering wheel are depending arms 130 and 131 carry 
ing pins 132 and 133 on which forked levers 134 and 135 
are adapted to rock under action of coil springs 136. 
Mounted in the forked portions 137 of the levers are 
holders 138, similar to the holders previously described, 
for seating the springs 136 in such a manner that the 
springs normally urge the forked levers in a clockwise 
direction as limited by stop screws 139 which are thread 
edly supported in the holders 138 and engage cross pins 
140 carried by the forked portions of the levers 134 and 
135. The arms 130 and 131 are ?xed to the shaft 110 by 
set screws 141. The holders 138 are also ?xed on the pins 
132 and 133 by set screws 142. 

Rotatably carried on pins 143 that extend laterally 
from the forward ends of the forked levers are pressure 
rollers 144 which cooperate with the braking rollers 119 
and 126 to effect movement of the blanks, as later de 
scribed‘ The braking rollers 119 and 120 have cylin~ 
drical faces 145 from which project lugs 146 to cooperate 
with the pressure rollers in the feed of the envelope 
blanks. The pressure rollers, however, are prevented 
from making contact with the cylindrical periphery of the 
braking rollers upon adjustment of the stop screws 139. 
Counter rollers 147 are also provided for the rollers 126 
and 127, however, the counter rollers are journaled on 
pins 148 that extend laterally from the forward ends of 
forked arms 149 adapted to rock on pins 150 that extend 
inwardly from the inner faces of the side frames 1 and 2, 
and which are retained by set screws 151 threaded into 
the side frames 1 and 2. The counter rollers 147 are 
yieldingly retained in pressing contact with the blanks by 
springs 152 which bear against the under side of the forked 
arms 149 and are seated on holders 153 that are mounted 
on the pins 150 within the forked portions of the forked 
arms 149. The holders are retained in a ?xed position 
on the pins 150 by set screws 154 (see FIG. 9). 

After the lapped blanks pass the rollers 126 and 127 
and their counter rollers 147, the blanks are delivered 
directly between the runs 60 and 61 of the conveyor belts 
56 and 57 of the envelope making machine, which de 
liver the lapped blanks to, for example, the gumming ap 
paratus (not shown) for the sealing ?aps. 

In the last described form of the invention, the stagger 
ing wheel 5 takes over the blanks from the feed roll 4 
to carry the blank as previously described in successive 
order toward the braking rollers 119 and 120. The 
mechanism is so timed that a foremost blank will pass 
through the gap between the pressure rollers 144 and the 
braking rollers 119—120, since the lugs 146 have not yet 
reached a position to engage the side ?ap portions of the 
foremost blank, however, as soon as the lugs 146 engage 
the blank, it is gripped thereby so that the speed of the 
blank is reduced to the peripheral speed of the lugs and 
advanced to the rollers 126 and 147. Since the rollers 
119 and 120 are rotated at twice the speed of the stagger 
ing wheel, each blank which the staggering wheel brings 
up runs under a preceding blank as the rear end of the 
preceding blank is raised by an air blast from the nozzle 
34. This permits the succeeding blank to move easily 
under the slower moving preceding blank, as the timing is 
such that the lugs of the braking rollers have released the 
preceding blank and are out of gripping position. When 
the leading edges of the side flaps of a preceding blank 
have reached the slower running rollers 126 and 147, the 
lugs will have released the trailing edges, so that the blank 
slows down to the peripheral speed of the rollers 126 and 
147. The under-running blank will, of course, be ad 
vanced at the faster speed of the staggering wheel until 
release of suction through the ports 10, 11 and 12. At 
this time the lugs 146 apply gripping pressure to retard 
the blank to the surface speed of the rollers 119 and 144. 
By pivoting the arms 111 and 112 by means of the 
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hand operated gear 115, the spacing between the shafts 
118 and 128 can be adjusted to control the amount of 
overlap to be effected. The blanks now being in the de 
sired squamiform relation, they are delivered to the con 
veyor belts. 

It is obvious that the present invention employs rela 
tively large staggering wheels with respect to the diameter 
of the braking rollers and the staggering wheels are lo 
cated in the longitudinal path of travel of the blanks, and 
the braking rollers, together with their pressure rollers, 
are located at the respective ends or sides of the stagger 
ing wheels. The braking rollers are also in a position to 
be substantially tangent to a transverse plane that is also 
tangent to the peripheries of the staggering wheels. In 
this way, the forward edges of the bottom ?aps of the 
respective blanks are seized in the center thereof and 
carried substantially past the braking rollers before being 
released by the time the forward edges of the side ?aps 
engage the braking rollers. It will thus be noted that the 
forward portions of the bottom ?aps are in underlapped 
relation with the preceding blank, even before the blank 
being underlapped makes contact with the braking rollers. 
This is an important and novel feature of the present in 
vention because it results in pulling the blanks into lapped 
relation with the preceding blank, to eliminate deforma 
tion of the forward portions of the blanks. 
What we claim and desire to secure by Letters Patent is: 
1. An apparatus for squamiformly lapping envelope 

blanks having transverse front and rear ?ap portions and 
laterally extending side ?ap portions, including means 
for conveying the blanks at high speed one after another 
with the front transverse ?ap portions leading the lateral 
?ap portions, a staggering wheel having a peripheral 
means for gripping a forward portion of the leading trans 
verse ?ap portion of a leading blank on the conveying 
means to carry said blank from the conveying means onto 
the periphery of the staggering wheel and subsequently 
to release said blank, braking rollers at opposite sides of 
the staggering wheel and located substantially tangent to 
a plane which is also tangent to the staggering wheel for 
engaging the side ?ap portions, means for rotating the 
braking rollers at a slower peripheral speed than the 
speed of the conveying means, pressure rollers to urge a 
preceding blank into driven contact with the periphery of 
the braking rollers for reducing speed of said preceding 
blank, means for rotating the staggering wheel at a 
peripheral speed corresponding to the speed of the con— 
veying means to run said gripped portion of the blank 
carried thereon under said preceding blank to pull the 
side ?ap portions of said gripped blank into contact with 
the braking rollers at the time the gripped blank is re 
leased by said gripping means to effect advance of said 
blank at said reduced speed, and means for continuing 
advance of the lapped blanks at a speed corresponding 
with the speed of the braking rollers. 

2. An apparatus for squamiformly lapping envelope 
blanks having transverse front and rear ?ap portions and 
laterally extending side ?ap portions as described in claim 
1, and including a jet for discharging air under pressure 
beneath the said preceding blank to facilitate running 
of the gripped blank under the said preceding blank. 

3. An apparatus for squamiformly lapping envelope 
blanks having transverse front and rear ?ap portions and 
laterally extending side flap portions as described in claim 
1, and including means for supporting the braking and 
pressure rollers, and means for pivoting the supporting 
means for movement about the axis of rotation of the 
staggering wheel for adjusting the amount of overlap. 

4. An apparatus for squamiformly lapping by stages 
envelope blanks having transverse front and rear ?ap por 
tions and laterally extending side ?ap portions, including 
means for conveying the blanks at high speed one after 
another with the front transverse ?ap portions leading the 
lateral flap portions, a staggering wheel at said ?rst stage 
and having a peripheral means for gripping a forward 
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10 
portion of the leading transverse ?ap portion of a leading 
blank on the conveying means to carry said blank from 
the conveying means onto the periphery of the staggering 
wheel and subsequently to release said blank, braking 
rollers at opposite sides of the staggering wheel and lo 
cated substantially tangent to a plane which is also tangent 
to the staggering wheel for engaging the side ?ap por 
tions, means for rotating the braking rollers at a slower 
peripheral speed than the speed of the conveying means, 
pressure rollers to urge a preceding blank into driven 
contact with the periphery of the braking rollers for re 
ducing speed of said preceding blank, means for rotating 
the staggering wheel at a peripheral speed corresponding 
to the speed of the conveying means to run said gripped 
portion of the blank carried thereon under said preceding 
blank to pull the side flap portions of said gripped blank 
into contact with the braking rollers at the time the 
gripped blank is released by said gripping means to effect 
advance of said blank at said reduced speed, a second 
staggering wheel similar to the ?rst, means for actuating 
said second staggering wheel at the peripheral speed of 
the ?rst braking rollers, a second pair of braking and 
pressure rollers, means for actuating the second braking 
rollers at a reduced peripheral speed relatively to the 
speed of the second staggering wheel to‘ effect further 
lapping of the blanks, and means for continuing advance 
of the lapped blanks at a speed correspondingly with the 
speed of the braking rollers. 

5. An apparatus for squamiformly lapping by stages 
envelope blanks having transverse front and rear ?ap 
portions and laterally extending side ?ap portions as de 
scribed in claim 4, and including a transfer roller be 
tween the ?rst and second staggering wheels, and means 
for actuating the transfer wheel at the same peripheral 
speed as the peripheral speed of the ?rst braking rollers. 

6. An apparatus for lapping by steps blanks having 
transverse front portions, said apparatus including means 
for conveying the blanks one after another with the front 
transverse flap portions leading, a staggering wheel having 
peripheral means for gripping a forward portion of the 
leading transverse ?ap portion of a leading blank from the 
conveying means to carry the blank onto the periphery 
of the staggering wheel and for subsequent release of the 
blank, ?rst braking rollers on opposite sides of the stag 
gering wheel and located rearwardly of said release of 
the blank for engaging portions of the blank rearwardly 
from said portion gripped by the staggering wheel, means 
for rotating the ?rst braking rollers at a slower peripheral 
speed than the peripheral speed of the staggering wheel, 
pressure rollers for urging a preceding blank into driven 
contact with peripheral portions of the ?rst braking rollers 
for advancing said preceding blank at reduced speed, 
means for rotating the staggering wheel at a high pe 
ripheral speed to run the blank carried thereon under 
said preceding blank to provide a partial lap of said 
blanks for advance of the lapped blanks at the reduced 
peripheral speed of the ?rst braking rollers, and second 
braking rollers for advancing the lapped blanks at a lower 
peripheral speed than the peripheral speed of the ?rst 
braking rollers whereby the ?rst braking rollers increase 
the lap of said blanks. 

7. An apparatus for lapping by steps blanks as described 
in claim 6, wherein the ?rst braking rollers and the stag 
gering wheel are in timed vrelation and wherein said ?rst 
braking rollers have peripheral portions of less radius 
than the blank contacting portions thereof, and means for 
holding the pressure rollers out of contact with said por 
tions of less radius to provide passes through which the 
front transverse flap is pulled by the staggering wheel in 
effecting said partial lap and whereby the contacting por 
tions \of the first braking rollers make contact with faces 
of the partially lapped blanks. 

8. An apparatus for lapping by steps. blanks as de 
scribed in claim 6, and including means for supporting 
the first braking and pressure rollers, and means for 
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pivoting the supporting means for movement about the 
axis of rotation of ‘the staggering wheel for adjusting the 
amount of lap. 

9‘. An apparatus for lapping by steps blanks as de 
scribed in claim 7, and including means for supporting 
the ?rst braking and pressure rollers, and means for 
pivoting the supporting means for movement about the 
axis of rotation of ‘the staggering wheel for adjusting the 
amount of lap. 

v10. An apparatus for lapping by steps blanks having 
transverse front and rear portions, said apparatus in 
cluding means for conveying the blanks one after an 
other with the front transverse ?ap portions leading, a 
staggering wheel having peripheral means for gripping a 
forward pontion of the leading transverse ?ap portion of 
a leading blank on the conveying means to carry the blank 
onto the periphery of the staggering wheel and for sub 
sequent release of the blank, ‘?rst braking rollers on op 
posite sides of the staggering wheel and rearwardly of 
said release of the blank for engaging portions of the 
blank to the rear and laterally of the portion gripped by 
the staggering wheel, means for rotating the ?rst braking 
rollers at a slower peripheral speed than the peripheral 
speed of the staggering wheel, pressure rollers to urge 
a preceding blank into driven contact with peripheral por 
tions of 1the ?rst braking rollers for advancing said pre 
ceding blank at reduced speed, means for rotating the 
staggering wheel at ‘a peripheral speed corresponding with 
the speed of the conveying means to run said blank car 
ried thereon under said preceding blank to provide a 
partial lap of said blanks and for engagement of the 
partially lapped blanks by the ?rst braking rollers, means 
for continuing the advance of the partially lapped blanks 
at the peripheral speed of the ?rst braking rollers, and 
second braking rollers forwardly from said advancing 
means ‘for continuing movement of previously lapped 
blanks at a lower speed than the speed of said advancing 
means, said second braking rollers being spaced from the 
advancing means a distance to engage forward edges of 
the partially lapped blanks at the time of release of rear 
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edges of the blanks by said advancing means to increase 
the lap of said blanks. 

11. An apparatus for lapping by steps blanks having 
transverse front portions, said apparatus including means 
for conveying the blanks one after another with the front 
transverse ?ap portions leading, a‘?rst staggering wheel 
having peripheral means for gripping a forward portion 
of ‘the leading transverse ?ap portion of ‘a leading blank 
on the conveying means to carry the blank onto the pe 
riphery ‘of said ?rst staggering wheel and for subsequent 
release of the blank, ?rst braking rollers on opposite sides 
of the ?rst staggering wheel and located rearwardly of 
said release of the blank for engaging portions of the 
blank rearwardly from said portion gripped by the ?rst 
staggering wheel, means for rotating the ?rst braking 
rollers at a slower peripheral speed than the peripheral 
speed of the ?rst staggering wheel, pressure rollers for 
urging a preceding blank into driven contact with pe 
ripheral portions of the ?rst braking rollers for advancing 
said preceding blank at reduced speed, means for rotating 
the ?rst staggering wheel at a high peripheral speed to run 
said blank cariied thereon under said preceding blank to 
provide a partial lap of said blanks, a second staggering 
wheel similar to the ?rst and located in the path of the 
partially ‘lapped blanks, means for actuating the second 
staggering wheel at the peripheral speed of the ?rst 
braking'rollers, a second pair of braking rollers, means 
for actuating the second pair of braking rollers at a re 
duced peripheral speed relatively to the speed of the sec 
ond staggering wheel to increase the lap of the blanks, 
and means for continuing advance of the lapped blanks 
at a speed corresponding with the speed of the second 
pair of braking rollers. 
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