
Feb. 2, 1943. 

*S******s's stressessesseesPressessessertesegressessrsssrogressee---------------------... 

W. J. GOETTSCH 2,309,728 
PRODUCTION OF PAPER BOARD UNITS 

Filed Nov. 14, 194l 8 Sheets-Sheet 

NVENTOR 
Walzer J. Goeózsc/z. 
BY 

Aes 2-au-4 A-1a6 
AORNeYS 

al-s3 

  



2,309,728 W. J. GOETTSCH 

PRODUCTION OF PAPER BOARD UNITS 

Feb. 2, 1943. 

8 Sheets-Sheet 2 Filed Nov. 14, l941 

NVENToR 

BY 
al 

AORNEYS 
4-63. 

  

  

  



sigs: assigssee:&iwssassissis \s 

Feb. 2, 1943. W. J. GOETTSCH 2,309,728 
PRODUCTION OF PAPER BOARD UNITS 

Filed Nov. 14, l94l 8 Sheets-Sheet 3 

A36 
S SN 
ZS-5 % 2S33 
S 

2 TG2 
N 

NS2. A 

RSN 
23 Q 

S N t 
- m NVENTOR 

Sirr 79 Walzer J. GoeŽsC/2 
NYS3 Z-4-4-16 

77 g; 94 ATORNEYS A-83 

  

    

    

  

    

  

    

    

  

  

    

    

    

  

  

  

  

  

  

  

  

  



::::::sessississists::sessessiggsfiegssississessesses 

Feb. 2, 1943. W. J. GOETTsch 2,309,728 
PRODUCTION OF PAPER BOARD UNITS 

Filed Nov. 14, 194 8 Sheets-Sheet 4 

IGNS f B s SELENS S &N N3 N SENS NS 7, N Nker& Š N W Nasaan A. 

S. 1.{S 
3 77 (25 

6f 62 2. 
A NS aSNSS 

Šg zS 2 222/2S Š 
505 

2 
NET 

A-3222 
azz 264 a a m 

2457 (6 22 E. 
3 a 23 
2 2 EH 
2 

Z /25 2 
2 3 NZ N WZz2. NS2S 

66 

3:OKI 9/ 
2 

L. I.3. 22Y 
naz72.se/. 

ATTORNEY 
2- ZA-44.46%. 

A-6 

  

  

      

  

  

    

  

  

  

    

  

  

  

  

  

    

    

  

  

  

  

  

  



NVENTOR 

Waazer M. Goezzsca, 
BY 

1444. 
ATTORNEYS 

a-sas 

Feb. 2, 1943. 

  

  



sis-test sex:s:stars: 

Feb. 2, 1943. W. J. GOETTSCH 2,309,728 
PRODUCTION OF PAPER BOARD UNITS 

Filed Nov. 14, 194 8 Sheets-Sheet 6 

ZZZZZZZZZYZZZ 

Z22N 

W 

2 

SS S3 
Sts. NS 3 Fitting 

N - 

ZZZZ Sea 
Nex N Niš Š N N N SNN NS 

2 

S 

N E 
S E 

EN E N 2NN 

N 25%S S3 
TN RN 
S S S Wazar JA 4oetasca 

CN 

BY aala-A-4 
d2ae ATTORNEYS 

  

  

  

  

  

  

  

  

  

    

  

    

  

  

  

      

  

    

  

  

    

  

  



,728 2,309 W. J. GOETTSCH 

PRODUCTION OF PAPER BOARD UNITS 

Feb. 2, 1943. 

ZZZZZZZZZZZZZZZZºzzzzzzzzZZZZZZZZZZZZZZZZZZZZZZZ 

N 

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz 
S. N. 

NVENTOR 
Wadar J. Goezzsca, 

SNN 

2NNNNN 

2a4 
ATTORNEYS 

ZNNNN 

8 Sheets-Sheet 7 

alays 

sys 

r 

194l 

222222 22 

SSSSSSS :N 

Filed Nov. 14, 

4-6 

  

  

  

  

    

  

    

  

  

  



2,309,728 W. J. GOETTSCH 

PRODUCTION OF PAPER BOARD UNITS 

Feb. 2, 1943. 

8 Sheets-Sheet 8 Filed Nov. 14, 194l 

(244.1% 
NVENTOR 

Wade doeisc/. 
BY 

90% 
coe 

ATToRNEYs 
4- e. 

  

  

  



Patented Feb. 2, 1943 

UNITED 

2,309,728 

STATES PATENT OFFICE 
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PRODUCTION OF PAPER BOARD UNTS 
Walter J. Goettsch, Kenilworth, Ill., assignor to 
Samuel M. Langston Co., Camden, N.J., a cor 
poration of New Jersey 

Application November 14, 1941, Serial No. 419,112 
20 Claims. (C. 164-61) 

In the manufacture of stiff sheet material, 
Such for instance as double faced corrugated 
paper, the usual procedure is to operate the man 
ufacturing unit, commonly called a double facer, 
at a substantially uniform speed, and to cut the 
delivered material into sheets, each of a length 
corresponding to one dimension, or a multiple of 
one dimension, of the blank to be used in making 
the final article, such for instance as a carton. 
The cutter travels at the same speed as the ma 
terial at the instant of cutting, but its time cycle 
may be varied in order to cut the material into 
sheets of the desired lengths. The drive for the 
cutter is usually of the Reeves drive type, which 
cannot be readily adjusted when at rest and must 
be adjusted to vary the total time cycle in accord 
ance with the length of the desired sheet. There 
fore a change from a setting which cuts sheets 
of One length to a setting which cuts sheets of a 
different length must ordinarily be effected while 
at least the cut-off mechanism is running. A 
machine of that type is disclosed and claimed in 
the Sieg Patent 1,897,867 issued February 14, 
1931. 

If the adjustment be made while material is 
passing through, there are produced a consider 
able number of sheets, all of different lengths, 
and varying from approximately the length of 
the sheet being made before adjustment starts 
to approximately the length of the sheet to be 
made after the adjustment is completed; these 
being made during all of the period while the ad 
justment is being made from One setting to an 
other. Of course the number of off-sized sheets 
will vary with the extent of adjustment and the 
time required. Obviously, it will be greater for 
changing for a 30' sheet to a 120' sheet than 
for changing from a 30' sheet to a 40' sheet. 
The trimming of these sheets to the shorter 
length required or to some other size results in 
considerable wastage, involves the labor and ex 
pense of the tirinning and requires the use of a 
separate trimming machine. 
To avoid this objection, the material may be 

cut in two at the delivery end of the double facer, 
the double facer stopped and the adjustment of 
the cutting mechanism made while the latter is 
running idle. In this case there is likewise con 
siderable wastage due to the unsatisfactory char 
acter of the long portion of the sheet standing 
in the double facer while the latter is at rest and 
while adjustments of the cut-off mechanism are 
being made. This is due in part to the drying or 
setting of the adhesive which has been applied to 
one or more of the sheets on the way into the 
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double facer, so that these sheets are not satis 
factorily secured together when they are later 
brought together and passed through the dou 
ble facer. It may also be due to the overheating 
Or baking of the portion of the material which is 
in the double facer while that portion of the ma 
chine is at rest. 
No satisfactory means has heretofore been 

provided for avoiding the waste resulting from 
One or the other of the operating conditions above 
referred to. 
The principal object of the present invention is 

to avoid the Waste and objections above referred 
to, avoid the necessity of stopping the double 
facer during adjustments of the cut-off, and 
avoid the production of the off-size sheets ordi 
narily produced during the adjustment of the 
cut-off mechanism in changing from a setting 
for One sheet length to that for another sheet 
length. This object is accomplished in the pres 
ent invention by a new method of operation which 
includes the cutting of the material in two at the 
delivery end of the double facer and permitting 
the double facer and the cut-off mechanism to 
continue running but at very substantially differ 
ent rates of speed and with the double facer run 
ning at the slower speed. As a result, the por 
tion of the sheet beyond the line of severance 
travels very much faster than the portion of the 
sheet in the rear of the line of severance and there 
is formed a gap of progressively increasing width 
between the two sections. The adjustment is 
made in the mechanism which requires to be ad 
justed for a different size of sheet, after the cut 
of section has passed through said mechanism 
and before the slower traveling body of the mate 
rial coming from the double facer reaches Said 
mechanism. Thus the adjustment is made in 
the cut-off mechanism while no material is pass 
ing through said mechanism, but the progress 
of the body of the sheet through the double facer 
is not stopped and no material is spoiled on its 
way into, or while passing through the double 
facer. The only wastage comprises a single sheet 
produced from the portion which was cut in two 
at the delivery end of the double facer. 
In different types of machines there may be a 

series of mechanisms which are disposed along 
the line of travel of the material and these may 
be changed or adjusted in succession as the gap 
between the cut-off portion and the body of the 
sheet progressively advances along the line of 
travel of the material through the successive por 
tions of the complete machine. 

If the material coming from the double facer 
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is to be trimmed and/or scored and/or sitted 
lengthwise into narrower strips, the necessary 
changes in the trimming, scoring and sitting 
mechanisin may be effected after the cut-off sec 
tion has left this part of the machie and while 
traveling to or through the cut-off mechanism 
which cuts it transversely into unit sheets, and 
before the advancing end of the material from 
the double facer has reached the trimming, scor 
ing and sitting mechanism. 
The adjustment of the cut-off mechanism 

may be made as soon as the cut-off section 
leaves that mechanisin and while the advancing 
end of the body of the material is passing to 
and through the readjusted trimming, scoring 
and sitting mechanism. The sheet counter may 
be reset or a new one brought into position 
after the last sheet of one length leaves the 
cut-off mechanism and before the first sheet of 
the new length gets through the cut-off anech 
ansin. 

In order to facilitate the necessary adjust 
ments or resettings, the trimming, scoring and 
sitting mechanism may include a plurality of 
operating units so that only one is in operative 
position at a time and another may have the 
position of its trimming, scoring and sitting 
elements adjusted to the new positions during 
the normal running of the machine. Thus all 
that is required to be effected in the gap between 
the advancing end of the material and the more 
rapidly advancing cut-off section, is the move 
ment of one trimming, scoring and slitting unit 
Out of operative position and the movement of 
another into position. 
As a further feature of the invention, the 

various members for effecting the adjustments 
and changes may be automatically started in 
notion in the proper time sequence, and auto 
matically stopped at the proper time so that 
when the cycle of changes has been made, the 
machine will produce the sheets of the new di 
mension as it continues operating. 
As a preferred operation in carrying out the 

invention, all of the changes and adjustments 
are automatically controlled from the sheet 
counter at the delivery end of the machine. 
When a predetermined number of sheets of a 
given size have been delivered, the counter may 
close a circuit which operates a motor to adjust 
the variable speed drive of the entire machine 
and slow it down to a speed facilitating the 
making of the various adjustments in the re 
quired time interval, in case the machine was 
previously operating at a high speed. When the 
whole machine has been slowed down to a lower 
adjustment-facilitating speed, a circuit-closing 
and operation-timing mechanism is started in 
operation and this acts to initiate movement of 
the mechanisms for effecting the following and 
in Some cases other Successive Operations: 

1. Readjusting the variable speed drive of the 
entire machine to slow it down to a speed facili 
tating the making of the various adjustments 
in the required time interval. 

2. Cutting the material in two at the delivery 
end of the double facer. 

3. Bringing into operation suitable gearing 
which causes the double facer to operate at a 
lower speed than the other units which act on 
the material beyond the double facer. 

4. Bringing the previously operating mecha 
nism for trimming, slitting and scoring out of 
position and a new one into position. 
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2,309,7as 
the cut-off mechanism to give the desired sheet 
length. 

6. Starting of a Separate motor for adjusting 
the second cut-off mechanism, if two separate 
cut-off mechanisms are used to operate on sep 
arate strips into which the original materia 
was sitted. 

7. Restoring the driving connections whereby 
the double facer and the cutting mechanism 
again operate at the same speeds. 
The mechanisa and parts are so designed and 

operated that each of the adjusting movements 
is terminated when the required adjustment, 
of movement has been effected and in accord 
ance with previously set controls. 

It will be understood that there may be a 
wide variation as to the details of various parts 
employed, and that in some machines there 
may be a larger or smaller number of parts or 
mechanisms which it is desirable or necessary 
to adjust or change when sheet length is to be 
charged. It will be also understood that so far 
as the broader aspects of the invention are con 
cerned, many, if not all of the adjustments, sub 
stitutions or changes may be made manually 
instead of mechanically, and that even if done 
mechanically, the circuits of the operating no 
tors may be closed and opened manually in 
stead of automatically, provided of course that 
the proper timing be secured to carry out the 
method of the present invention. 
Warious other objects, features and advantages 

of the invention will be apparent from the foll 
lowing particular description, and from an in 
spection of the accompanying drawings, in 
which there are illustrated only a few of the 
many different mechanical constructions which 
may be employed in carrying out the invention. 

Fig. 1 is a diagranamatic top plan view of the 
double facer fortning part of the machine en 
bodying the present invention. 

Fig. 2 is a continuation of Fig. 1, and shows 
a diagrammatic top plan view of the slitter and 
scorer and cut-off mechanisms of the machine. 

Fig. 3 is a diagrammatic side elevation partly 
in section of the double facer shown in Fig. 1. 

Fig. 4 is a continuation of Fig. 3, and shows a 
diagrammatic side elevation of the slitter and 
scorer and cut-off mechanisms shown in Fig. 2. 

Fig. 5 is a vertical section taken on the line 
S-5 of Fig. 1 and showing a form of shear op 
erating mechanism by which the traveling sheet 
is severed near the end of a run, preparatory to 
the making of adjustments for the next run. 

Fig. 6 is a section taken on line 6-6 of Fig. 5. 
Fig. 7 is a vertical section of another form of 

shear operating mechanism for severing the ad 
vancing sheet. 

Fig. 8 is a diagrammatic view taken on line 
8-8 of Fig. 7. 

Fig. 9 is a vertical section taken on line 9-9 
of Fig. 1 and showing a form of differential 
unit by which the speed of travel of the double 
facer is reduced in respect to that of the cut-off 
mechanisms. 

Fig. 10 is a vertical section through another 
form of differential unit which may be used in 
place of that shown in Fig. 9. 

Fig. 11 is a fragmentary vertical section 
through a slitter and scorer which may be used. 

Fig. 11a is a side elevation of a can switch 
controlling the operation of the adjusting motor 
of the sitter and scorer. 

Fig. 11b is a front elevation of the switch 
5. starting of the motor used for adjusting " shown in Fig.11a. 
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ig. 2 is a vertical section taken on line 2-2 

of rig. 11. 
Fig. 3 is a side elevation of a portion of the 

sitter and scorer, Oa a larger scale. 
Fig. 14 is a section taken on the line 4-ft of 

Fig. 13. 
Fig. 15 is a side elevation of the automatic 

means for locking the rotatable frame of the 
sitter and scorer in proper rotative position. 

Fig. 16 is a vertical section through one of the 
cut-off mechanisms. 

Fig. 17 is a vertical section constituting an en 
largement of a portion of Fig. 16. 

Fig. 18 is a diagrammatic side elevation of the 
two cut-off mechanisms. 

Fig. 19 is a horizontal diagrammatic section 
of the two cut-off mechanisms. 

Fig. 20 is a longitudinal section of the rotary 
can switch device by which the adjustments of 
the various mechanisms are automatically con 
trolled in predetermined sequences and at pre 
determined intervals. 

Fig. 21 is a section taken on line 2-2 of 
Fig. 20. 

Fig. 22 is a portion of the wiring diagram of 
the automatic adjusting control system, and 

Fig. 23 is the other portion of the wiring dia 
gram forming a continuation of Fig. 22. 
The adjusting system of the present invention 

is shown in Figs, 1 to 4 applied to a machine 
which includes a plurality of mechanisms operat 
ing on the material in succession. The first is a 
double facer f0 for applying a liner A to a single 
faced corrugated sheet B to form a double-faced 
corrugated paper board C. Another is a slitter 
and scorer if to trim the edges of said board C 
and, if desired, to divide it longitudinally into 
strips of the desired width, and/or score it prep 
aratory to the formation of some product, such 
as a box blank. Beyond the sitter are one 
or more cut-off mechanisms 2 and f (two be 
ing shown) for cutting the slit strips D and E. 
transversely into units, each of a length corre 
sponding to one dimension or a multiple of one 
dimension of the blank to be used in making the 
final product. 
The double facer D shown is of the usual type 

comprising an apparatus 5 for applying adhe 
sive to the crowns of the corrugations of the 
single-faced corrugated sheet B as it is delivered 
from a roll or a single facer, a heater 6 for pre 
heating the liner A as it is delivered from suit 
able roll stands, a heating section , and a pair 
of feed belts 9 and 20 on opposite sides of the 
sheet C for pulling it through and yieldingly 
pressing the layers together. 
At the rear end of the double facer is a shear 

mechanism 26 for severing the sheet C trans 
versely when it is desired to make adjustments in 
the various mechanisms in preparation for the 
next run making a product of different size or 
other characteristics. 
The slitter and scorer is shown of the type 

disclosed and claimed in the Behrens Patent No. 
2.291,789, issued August 4, 1942, and includes a 
plurality of pairs of shafts 2 and 22, each pair 
carrying pairs of opposed coacting slitting heads 
23 and/or scoring heads 24, adjustable along said 
shafts in accordance with the width of the sheet, 
the width of the strips, if it is to be slitted, and 
the desired position of the score lines, if such 
are to be made. After one run has been con 
pleted with one pair of shafts in position, it is 
usually necessary to have a different adjustment 
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and 24 along their respective shafts 2 and 

22, and sometimes necessary to change the num 
ber of these heads in preparation for the next 
run. Two or more slitting and/or scoring mech 
anisms are provided, each with its pair of co 
acting shafts 2 and 22, and so mounted that 
while one mechanism is in operative position 
and being used, another mechanism is in inop 
erative position where the adjustments may be 
made at leisure preparatory to moving it into 
operative position to replace the operating one 
at the end of its run. 
The cut-off mechanisms 2 and 3 are shown 

of the type in which a pair of coacting knives 
come together at the instant of cutting, and 
travel with the sheet during cutting action at 
substantially the same speed as said sheet. In 
Order to cut sheets of different length from each 
of the strips into which the sheet is slitted, tha 
total time cycle of operation of each pair of 
knives is adjustable, while maintaining the speed 
of said knives at the instant of cutting constant 
and equal to the speed of travel of the sheet. 
Although the cut-off mechanisms 2 and 3 are 

shown in the specific form as of the rotary type, 
as far as certain aspects of the invention are 
concerned these may be of any suitable travel 
ling cut-off type such as that shown in Langston 
Patent No. 1,359,076. 
As a feature of the present invention, the 

sheet C is cut by the shear mechanism 26 while 
said sheet is in motion. Immediately thereafter 
the speed of the rear severed portion which is in 
the double facer is reduced with respect to the 
speed of travel of the advance severed portion 
to form a gap of progressively increasing width 
between said sheet portions, so that the neces 
sary time interval is provided to bring a new 
slitting and scoring set-up into line, and to re 
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set the cut-offs 2 and 3 for the next run. 
In normal operation the speed of the travelling 

paper C and the speed of operation of the vari 
ous mechanisms of the machine may be so high 
that there is not sufficient time in which to make 
the adjustments, and therefore it is preferable 
that the speed of the entire machine be reduced 
before starting the making of adjustments. 
The machine illustrated has a main drive shaft 

30 (Figs. 1 to 4) for driving the various parts 
from a motor 3 through a variable speed drive 
S2, shown as a Reeves drive (Figs. 2 and 4), 
which may be adjusted to change the speed of 
the main shaft 30. Adjustment of the Reeves 
drive may be made by a reversible adjusting mo 
tor 33 having a drive connection to the adjusting 
screw 34 of said drive. 
When a switch 3 (Fig. 22) in the circuit of 

the adjusting motor 33 is closed, the notor starts 
operating to turn the adjusting screw 34 until 
the speed of the main drive shaft 30 is reduced 
to that desired. Then an adjustable trip 40 (Fig. 
2) on One of the adjusting levers 4 opens a 
limit switch 42 (Figs. 2 and 22) in the circuit 
of the variable speed adjusting motor 33, and 
thereby shuts of said motor. This limit switch 
42 is positioned to reduce the speed of the travel 
ing sheet and of the various mechanisms oper 
ating on said sheet to a suitable adjustment 
facilitating speed. In the case of a maching 
operating at a normal sheet speed of 400 feet per 
minute, the limit switch 42 is desirably posi 
tioned to reduce the sheet-speed about one half. 
The next steps in the operation of the machine 

are to sever the sheet at the delivery end of the 
of one or more of the pairs of the rotary heads 75 double facer and reduce the speed of the double 
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4. 
facer with respect to the other parts of the ma 
chine to provide the gap of progressively increas 
ing width at the point of severance. Merely as 
an example of a severing means and operating 
mechanism therefor two forms are shown in 
Figs. 5 to 8. In Figs. 5 and 6 there is shown a 
pair of normally stationary rotary knives 76 
connected at One end by a pair of intermeshing 
gears 77. The knives may be driven from the 
main drive shaft of the machine through a 
suitable single revolution clutch 80 on the shaft 
79 of one of the knives B. That illustrated is 
of the well known Hilliard type. In this type of 
clutch, when the clutch is engaged, hardened 
rolls acting as wedges between the Outer race or 
housing and flat surfaces on the inner hub trans 
mit the drive from said outer housing to said 
inner hub to drive the shaft 9 which is keyed 
to said hub. A trip can 8 is connected to a 
cage holding the rolls, and is normally held by 
a stop 82 as shown in Fig. 6, so that the rollers 
cannot engage and no power is transmitted. 
When the stop is moved outwardly, the cage 
with the rolls springs instantly into clutching 
position. When the stop again engages, the 
clutch is released and remains so as long as the 
trip cam 8 is held by the stop 82. When the 
clutch is to be engaged again, the stop 82 is 
again moved out. 
The outer driving housing of the clutch 80 is 

driven from the main drive shaft 30, through a 
gear 83 (Figs. 1 and 3), and a gear 84 on the 
lower pulley of the feed belt drive 20 of the 
double facer o, an idler gear 85, and a gear 86 
rigid with said outer clutch housing. 
During normal operations, the stop 82 is in the 

position shown in Fig. 6, so that the One revolu 
tion clutch 80 is disengaged and the rotary 
knives 76 are stationary. This stop 82 is shown 
in the form of a bell crank Operated through a 
link from the spring-pressed plunger of the sole 
noid 72, which may have its circuit made and 
broken as hereinafter described. The energiza 
tion of the solenoid 2 moves the core of the 
magnet downwardly so that it moves the stop 
82 out of engagement with the trip cam 8, 
thereby effecting engagement of the clutch 80 
and rotation of the two knives 76. As the two 
knives 76 come together, they sever the travel 
ing web at paper speed. 
The solenoid 2 is almost instantly deenergized 

before the shaft 9 of the lower knife 6 has 
completed One revolution, so that stop 82 is 
spring-pressed against the periphery of the trip 
cam 8 while said can is completing its revolu 
tion. As soon as the catch section of the trip 
can 8 reaches the stop 82, the clutch 80 will be 
disengaged and the knives 6 stopped in spaced 
position to permit passage of the sheet there 
through. 
A brake device may be provided to relieve the 

clutch 80 and the tripping mechanism of the 
shock involved in bringing the shaft 9 to an in 
Stantaneous stop, and to assure the maintenance 
of the knives 76 in predetermined stationary 
spaced position during normal operations. The 
Hilliard type of clutch is usually provided with a 
brake device which includes a brake drum 88 
keyed to the shaft 79 and having a brake band 
89, one end of which is anchored, while the 
other free end is secured to a rod 90 having a 
spring 92 on which is seated a lever 9. A pres 
sure member 92a normally bears on the lever 9 
while a solenoid 2a is deemergized, so that the 
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2,309,728 
sufficient to tighten brake band 89 on the drum 
88. When the brake solenoid 2d. is energized 
simultaneously with the energization of the sole 
noid 2, the core of the solenold T2a is pulled 
upwardly to lift the pressure member 92a, so that 
brake pressure on the drum 88 is correspondingly 
released to permit initial rotation of the knives 

6. The brake solenoid 2E is deemergized at the 
same time as the solenoid 2, so that the brake 
is applied before the catch section of the trip 
can 8 reaches the stop 82. The brake pressure 
on the drum 88 is not sufficient to prevent the 
two knives 76 from completing their one revolu 
tion. It should be noted that the knives speed 
up through about 90 of revolution, then cut, and 
then slow down to a stop in about 270' of 
revolution. 
In Figs. and 8 is shown another form of 

device which may be employed to drive the shear 
mechanism 25 through one revolution. In this 
form the drive is from an independent source 
of power rather than from the main drive shaft. 
The shaft 9 of one of the knives T6 has a stand 
ard type over-running clutch 93 with its hub 
keyed to said shaft and its outer housing fixed to 
a pinion 94. The pinion 94 meshes with a rack 
gear 95 slidable in a guide 96 to such an extent 
as will rotate the knives 76 one revolution. Any 
suitable means may be provided to reciprocate 
the rack bar. That shown is a General Electric 
Thrustor 97, which includes a centrifugal pump 
(not shown) enclosed in an oil chamber or tank 
98 and operated from a motor 99. The pump 
creates pressure on one side of a piston (not 
shown) on which the tank 98 slides and which is 
connected to a fixed yoke 100. The tank is 
pivotally connected to a link to carrying a 
pinion 02, meshing with the slidable rack 95 
and with a fixed rack gear f03. Thus, as the 
tank 98 is moved axially during operation of 
the motor 99, the pinion 02 travels down the 
rack 03 and moves the rack 95 down at twice 
the speed to rotate the pinion 94 in a direction 
to engage the overrunning clutch 93, and thereby 
rotate the knives one revolution. The return 
movement of the tank 98 with respect to the yoke 
f OO may be effected by a suitable spring while 
the knives 76 remain stationary. A stop lever 
and brake arrangement (not shown) similar to 
that shown in Fig. 5 is desirably provided to stop 
the knives 76 always in the same position with 
little or no shock. 
As previously noted, the double facer has its 

speed reduced as soon as the knives 76 have 
operated to sever the sheet, while the advance 
severed portion is permitted to continue its travel 
at a faster speed. This may be accomplished by 
means of a differential which may be brought 
into and out of operation. A suitable form is 
shown in Fig. 9 in which an input shaft 06 
has a drive connection from the main drive shaft 
30, and an output shaft for coaxial therewith 
has a drive connection to the sheet feed drive 9 

65 

70 

and 20 of the double facer IO through gears 83 
and 84. 
A magnetic clutch 5 between the input and 

output shafts for and 07 is normally engaged, 
so that said shafts are locked for rotation at the 
same speed. For reducing the speed of the out 
put shaft 07 with respect to the input shaft 06 
when the magnetic clutch is released, there is 
provided an overrunning clutch f in series with 
a speed reduction unit including a pinion 20, 
keyed to said input shaft, a larger gear f2 af 

weight of the core and the pressure member is 75 fixed to a shaft 22 having a pinion 23 meshing 
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with a larger gear 24 driving one clutch element 
of the overrunning clutch 6. 

During normal operations, while the two shafts 
6 and foll are rotating at the same speed, the 

inner clutch element Overruns the Outer clutch 
element which is being driven at a slower speed 
through the gearing 20, 2, 28 and 24. 
When the magnetic clutch S is disengaged, 

so that drive to the output shaft foll will be en 
tirely through the speed reduction gearing 20, 
2, 23 and 24, and through the overrunning 

clutch 6, said output shaft will be rotated at a 
greatly reduced speed. This will cause a reduc 
tion in the speed of travel of the rear severed 
portion of the sheet C with respect to the speed 
of travel of the advance severed portion to such 
an extent as to allow sufficient time to adjust 
the slitter and scorer and the cut-offs 2 and 
3 before the forward end of the rear severed 

portion of the sheet C reaches said mechanisms. 
In Fig. 10 is shown another form of differential, 

which may be used in place of that shown in 
Fig. 9 for reducing the speed of the double facer 
D. In this construction the input shaft foia 

and the output shaft Ola have coaxial gears 80 
and 3, both meshing with one or more sets of 
gears 32 journalled on studs 33 carried by a 
worm wheel 34, supported for rotation about 
the axis of the shafts 06a and Ola, and mesh 
ing with a worm 35 which may be driven from 
a motor 36. The worm wheel 34 is normally 
stationary, so that power is transmitted from the 
input shaft foGa to the output shaft Ola through 
gears 30, 32 and 3 and the shafts rotate at 
predetermined relative speeds. When the motor 
is rotated to rotate the Worm wheel 34, the Out 
put shaft will be driven faster or slower depend 
ing on the direction of rotation of the motor. 
When it is desired to reduce the Speed of the 
double facer to any desired extent, the motor 
36 is rotated in the proper direction. The 
amount of reduction is determined by the speed 
of the motor. Obviously a wide variety of other 
speed reducing mechanisms may be employed in 
place of either of the two illustrated. In some 
respects, it is preferable to employ some modi 
fication of the ordinary automobile differential. 

Merely as an example of a slitter and scorer 
, there has been shown in Figs. 11-14. One of 

the triplex type, which is shown and described 
in the aforementioned Behrens Patent No. 
2,291,789. This particular form includes three 
duplicate pairs of coacting shafts 2 and 22, all 
mounted on a rotatable frame having end Sec 
tions 45 (only one being shown) secured to a 
normally stationary central shaft 47. Thus 
any one of said pairs can be brought directly 
above the axis of said frame in operative posi 
tion upon rotation of said central shaft and said 
frame. These end frame sections 45 have 
three radiating arms 50 spaced 120 apart for 
supporting the end bearings of the shafts 2 
and 22. 
Each pair of shafts 2 and 22 have rigidly but 

adjustably secured thereto the desired number 
of slitting and/or scoring members 23 and 24 for 
acting on the sheet as it passes therebetween. 
For instance there may be a pair of coacting 
slitting heads for trimming the margins of the 
advancing sheet to give it straight edges and 
a desired width, any desired number of pairs of 
coacting slitting heads for subdividing the sheet 
longitudinally in strips of the desired width and 
number, and if desired, any required number of 
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provide fold lines. Each pair of rotary heads 23 
or 2 is mounted for adjustment along the shafts 
2 and 22 to properly locate longitudinal scores 
and slits in the advancing sheet. 

For rotating the shaft 47, there is provided a 
motor 5 having a drive connection to the 
shaft 47 through a reduction gearing, compris 
ing a worn 52 on the motor shaft, and a worm 
wheel f3 splined to said shaft and meshing with 
said worn. The motor 5 is reversible, so that 
the frame 45 may be rotated in either direction 
to move one or the other of the other pairs of 
shafts 2 and 22 and their slitting and scoring 
heads into operative position. The starting, 
stopping and direction of rotation of the motor 
is controlled as hereinafter described. 

For rotating the shafts 2 and 22 when they 
are in operative position, there is provided a cen 
tral drive gear 55, which is rotatably supported 
on shaft f, and rigidly connected to a gear 6 
by a sleeve 62. The main drive shaft 30 has a 
bevel gear 5, which meshes with a bevel gear 
58 carrying a spur gear. 60 meshing with the 

gear 6. 
Each pair of shafts 2 and 22 has a pair of 

interneshing gears 65 and 56, the radially in 
ner gear 66 having a hub on which a gear 68 
is rotatably supported and meshes with the drive 
gear 55. The coaxial gears 66 and 68 are dis 
connected by a clutch , these parts being in a 
housing or cover part 59. 

For automatically operating the clutch during 
the rotation of the frame arm 50 associated 
thereWith, there is provided a collar 3 mov 
able axially along the shaft 22 by means of a 
fixed cam 4, and a bell crank 75. The cam 
T4 is secured to a fixed frame part of the ma 

chine, and its eccentric annular face groove 76 
receives one arm TT of the bell crank 75, while 
its other arm B in the form of a shifter fork 
extends in an annular peripheral groove of the 
collar 73. The part of the groove directly above 
the shaft 47 is spaced further from the axis of 
said shaft than are other parts of the groove. 
Thus, when any one of the slitting and scoring 
mechanisms nearly reaches operative position in 
the rotation of the shaft 47 and frame 45, the 
end of the bell crank lever 75 in the cam groove 
f76 is pushed radially outwardly to engage the 
clutch 70, and as said mechanism leaves op 
erating position, the end of said lever 75 is pulled 
inwardly to disengage the clutch 70. The gears 
66 and 68 will therefore be coupled for rota 

tion in unison, and the drive between the drive 
gear 55 and the shafts 2 and 22, which are up 
permost, is established. The two other clutches 
To associated with the two operative pairs of 

shafts 2 and 22 in inoperative position are dis 
engaged, so that no driving of these shafts while 
in these positions will normally take place, and 
they may be freely rotated if necessary while ad 
justing the heads 23 and 24 lengthwise thereof. 

For automatically breaking the circuit of the 
motor 5 when any pair of shafts 2 and 22 is 
brought to operative position, a stationary frame 
part of the machine carries a motor stop switch 
80, which is operated by a pawl 8 carried by 
each of the radiating frame arms 50 as will be 
more fully described. 
While the upper pair of shafts 2 and 22 with 

their associated trimming, slitting and scoring 
heads 23 and 24 are operating on an advancing 
sheet, the Operator may be axially adjusting the 
slitting, trimming and scoring heads 23 and 24 

pairs of scoring heads for creasing the sheet to 75 on one of the lower inactive pairs of shafts 2 

  



6 
and 22. In this way the operator can be pre 
paring the two lower pairs of shafts 2 and 22 
for the next two succeeding runs. 
To permit testing of the adjustments on the 

two lower inactive pairs of shafts 2 and 22 with 
out interfering with the operation of the upper 
operative pair of shafts 2 and 22, and to permit 
adjustment of the clutch 70 to compensate for 
any wear in the clutch plates thereof, the bell 
crank 75 is supported on a spindle 85 journalled 
in the side sections of the associated cover 69 as 
shown in Fig. 14. An intermediate section 86 of 
this spindle 85 loosely embraced by the hub of 
the bell crank 75 is reduced in diameter, and is 
eccentrically disposed with respect to the end 
sections 8 and 88. An end section 88 pro 
jects outwardly beyond One of the sides of the 
frame cover 69, and has keyed or otherwise Se 
cured thereto a U-shaped yoke 90. A plate 9 
is supported for oscillation. On the projecting end 
88 of the spindle, and carries a pin 92, which ex 

tends between the two arms of the yoke 90, and 
is engaged by adjusting screws 93 threaded in 
said arms respectively. This plate 9 is pro 
Vided with a segmental slot 94, through which 
extends a locking screw 95 threaded into the side 
of the cover 69. A handle 96 is recured to the 
plate 9 for rotating the plate 9 a limited ex 
tent about the spindle Section 88. 
When it is desired to adjust the bell crank 5 

to compensate for wear in the friction plates of 
the clutch 70, the adjusting screws 93 are turned 
to rotate the spindle 85, and thereby move the 
axis of the bell crank 5 with respect to the axis 
of the spindle ends 8 and 88. This adjustment 
will cause the plates of the clutch 70 to be 
brought closer together. 
When it is desired to test the position of the 

trimming, slitting and scoring heads 23 and 24 on 
the lower inactive shafts 2 and 22, the locking 
screw 95 is loosened, and the plate 9 oscillated 
to turn the spindle f85 about the axis of its end 
sections 87 and 88. This will swing the bell 
crank 75 into position to engage the clutch 70, 
so that the inactive shafts 2 and 22 being tested 
Will be driven. A test sheet can then be run be 
tween the inactive rotating shafts 2 and 22 to 
check the accuracy of the adjusted positioning of 
the slittings and scorings. 
The worm 52 and worm wheel 53 form an ir 

reversible drive which cannot rotate except 
through operation of the motor 5. This serves 
to automatically lock the frame 45 against rota 
tion. When the notor is stopped. With the frame in 
any One of its three angular Operative positions. 
In order to further assure the locking of the 

frame 45 in proper position, and in order to re 
lieve the strain on the gears resulting from the 
pulling action of the traveling sheet through the 
machine, there may be provided a latch compris 
ing crank 200 pivotally supported at 20, and hav 
ing one arm 202 connected by a link 203 to the 
Spring-pressed armature plunger 204 of a Solenoid 
205. The other crank arm 206 is provided with a 
finger 207 adapted to extend into a slot of a catch 
208 secured to the Outer end of each of the radiat 
ing frame arms 50. When the Solenoid 205 is 
energized, the finger 207 moves out of locking en 
gagement with the catch 208, SO that the radiat 
ing arms 50 are permitted to rotate. Immedi 
ately after release of the catch 208, and after the 
radiating arms 50 have started to rotate, the 
Solenoid 205 is automatically deemergized in a 
manner to be described, so that the crank 200 is 
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the catch 208 opposite to said finger as soon as the 
radiating arm 50 carrying said catch reaches its 
new lower inoperative position. 
The cut-off mechanisms 2 and 3 shown in 

Figs. 2, 4, and 16 to 19, may be of the general type 
disclosed and claimed in the Behrens Patent No. 
2,262,913, issued November 18, 1941, and each 
Comprises a pair of rotary cutter heads or drums 
28 and 29 mounted for rotation about horizontal 
parallel axes, and connected together at One or 
both ends by intermeshing gears 220 to rotate 
said drums in opposite directions. The two cutter 
heads 28 and 29 are provided with the respective 
knives 22, which coact to cut into sections the 
slit and scored sheet passing between the oppo 
sitely rotating cutter heads. 
One of the cutter heads, as for instance the 

lower head 29 (see Fig. 6) has its shaft 224 
fixed to a crank arm 225. Rotatable on the hub 
of this crank arm 225 is a drive gear 226 having 
rigid thereWith a crank arm 22, which is ro 
tated at Constant speed from a variable speed unit 
228, shown as a Reeves drive (Fig. 19) having its 
input shaft Connected to the main drive shaft 30. 
The drive connection from this variable speed 
unit 228 comprises a bevel gear 230 on the output 
shaft 23 of said unit meshing with a bevel gear 
232 on a shaft 233, which latter carries a gear 234 
driving the gear 226 through an idler gear 235, 
A clutch 236 in the shaft 233 of the first cut-off 
2 serves to disengage said cut-off at will from 
the main drive in case it is desired to operate only 
the Second cut-off 3. 
The input shaft 23 of the Reeves drive 228 of 

the first cut-off 2 (Fig. 18) is connected at One 
end to the main shaft 30, and at the other end 
to the input shaft 23a of the Reeves drive 228 
of the second cut-off 3. A clutch 238 between 
the two input shafts 237 and 23a permits dis 
engagement of the second Reeves drive 228, in 
Case it is desired to operate only the first cut 
of 2. 
Power is transmitted from the crank arm 227 

to the crank arm 225 through a lever arm 240, 
journalled on the crank pin 24 of the crank arm 
22, and provided with a guide slot extending 
lengthwise thereof for receiving the crank pin 
23 of the crank arm 225, and the adjustable 
pivot support 244 about which the lever arm 240 
Swings. In the position shown in Fig. 16, the 
adjusting pivot 244 is in axial alignment with 
the drum shaft 224, so that the two crank arms 
225 and 227 and the two cutter drums 28 and 
29 rotate at the same constant angular velocity. 

For moving the adjustable pivot 244 radially 
of the axis of the drum shaft 224, said pivot is 
Connected to a crosshead 24 mounted to slide 
in a stationary frame member or guide 248 ex 
tending along the diameter of the drum. 29. 
This crosshead 247 is threaded on a screw shaft 
250, so that the pivot may be moved vertically 
and in a radial direction with respect to the 
shaft 224. 
The screw shaft 250 is normally stationary, so 

as to hold the pivot 244 in a predetermined 
adjusted position. In order to bring this pivot 
244 to any degree of eccentricity in respect to the 
shaft 224, there is provided a mitre gear connec 
tion 252 between the screw shaft 250 and a shaft 
253 driven through a speed reduction gear unit 
254 from an adjusting motor 255. A shaft 256 
driven by the same speed reduction unit 254 has 
a mitre gear connection 25 with the adjusting 
Screw 258 of the Reeves drive 228. Thus when 

rotated in position to extend the finger 207 into 75 the adjusting motor 255 is driven, the Reeves 
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drive 228 is adjusted to vary the total time cycle 
of the two cutters 22, and thereby vary the 
length of sheet cut. At the same time, the post 
tion of the adjustable pivot 244 will be corre 
spondingly adjusted to keep the cutter speed at 
the instant of cutting the same as the speed of 
sheet travel. 

It will be understood that in adjusting a Reeves 
drive, one pair of bevel pulleys are brought 
toward each other and the other pair are sepa 
rated, the two pairs being connected by a belt. 
As these features are well known in the art, the 
belts and the pulley adjusting means are not 
illustrated in Figs. 16, 18 and 19. They might 
be similar to what is indicated in Fig. 2. 
In order to predetermine the extent of rotation 

of the adjusting motor 255 in accordance with 
the preselected length, of sheet to be cut, there 
is provided on each of the cut-offs a disc 265, 
journalled onto a stub shaft 266 fixed to a frame 
part of said cut-off, and calibrated to indicate 
different sheet length. The disc carries an ad 
justable preselector clamp 26 on the rim thereof 
for engaging a fixed limit switch 268 in the cir 
cuit of the adjusting motor 255, which switch is 
adapted to be tripped by the preselector clamp 
267 to open the circuit of said motor, and thereby 
shut off said motor when the proper adjustments 
corresponding to the next size of sheet to be cut 
has been made. 
The disc 265 is rotated during the adjustinent 

of the cut-off mechanism by a worn and Worm 
wheel drive 20 connecting the adjusting screw 
250 to a shaft which also carries a gear 22, 
driving a gear 273 on the disc 265 through an 
idler 24. 
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The two cut-offs 2 and 3 are disposed one 
behind the other, with their paper feed devices 
and cutting heads arranged at different levels, 
so that as the sheet is slit by the slitter scorer fl, 
the two strips D and E are separated vertically, 
the upper section D travelling, for instance, 
through the first cut-off 2, while the lower sec 
tion travels through the second cut-off 3. The 
path of the two strips is indicated by double 
dotted lines in Figs. 4 and 18. 
The paper feed includes a pair of feed rolls 

280 interconnected by a suitable gear train for 
feeding the upper sheet section D between the 
knives 22 of the first cut-off 2, and a second 
pair of similar feed rolls 280a interconnected by 
a gear train for feeding the lower sheet section E: 
towards the knives of the second cut-off 3. A 
third pair of feed rolls 280b support the sheet 
section E and assist in feeding said sheet section 
between the knives of the second cut-off 13. A 
belt conveyor 282 on the outlet side of the cut 
ters of the first cut-off conveys the cut sheets 
to a suitable stacker. A similar belt conveyor 
282a is disposed on the outlet side of the cutters 
of the second cut-off 3. 
In order to drive the various feed rolls and 

conveyors at suitable peripheral speed, the main 
drive shaft 30 drives a shaft 290 through a mitre 
gear connection 29 . Connected to the shaft 290 
are two sets of sprocket wheels 293 and 294. One 
of these sets has sprocket chain drives 295 and 
296 to the gear train of the feed rolls 280 and 
the drive, wheel of the conveyor 282 respectively 
of the first cut-off mechanism 2, while the other 
set has sprocket chain drives 295a and 296a to 
the gear train of the feed rolls 280a and a shaft 
297 respectively of one of the feed rolls 280b. A 
chain drive 298 from this shaft 297 drives the 
conveyor. 282a of the second cut-off 3. 
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Clutches and between the two sets of 

drive sprocket wheels 293 and 294 respectively 
and the shaft 2 permit disengagement of the 
drive to the feed devices associated with either 
cut-off in case it is desired to operate only one 
Cut-Off mechanism. 
As noted in the introductory portion of this 

Specification, the present invention does not re 
side in the details of construction of any of the 
units hereinbefore described, as each of said 
units may, if desired, be of a type heretofore 
designed by others or well known in the art. The 
present invention involves a control and a novel 
and important timing of the operation of these 
units, so that novel and important results are ob 
tained. In theory, such timing and control night 
be effected by the operator who would have to 
open and close the circuits of the various control 
motors and solenoids in the proper sequence, but 
from a practical standpoint this would be difi 
cult. Therefore, as a further important feature 
of the invention, the control is effected auto 
matically and by mechanism which may be read 
ily adjusted in accordance with the length of the 
sheets to be cut and the number of sheets de 
sired of each length, width and other character 

The adjusting mechanism is so designed that 
while one run is being made, the operator may 
preset the controls for the next run, so that as 
the first run is completed, all of the adjusting 
motors or other operating mechanisms are 
brought into operation in the desired sequence 
and each actuated in the desired direction and to 
the desired extent. As a result, it is not neces 
sary to stop the double facer or to adjust any 
part acting on the material leaving the double 
facer, while said material is passing through the 
part being adjusted. All adjustments are made 
after severance of the sheet and in the gap inter 
Wall between the slower moving and faster now 
ing part of the material. 
The control may be effected automatically by 

Warious different means, that hereinafter de 
scribed being merely one example. 

Each of the cut-offs 2 and S is provided with 
a preset counter 8 (Figs. 4 and 22), which may 
be operated by the sheet, but which is preferably 
operated through a suitable mechanism from the 
knife cylinders to record the number of revolu 
tions thereof, and therefore the number of sheets 
cut. For instance, a projection 8 (Fig. 4) on 
One of each pair of cooperating knife cylinders 
trips a rod 32 connected to the counter lever of 
a respective counter 3D. 
The predetermined counters 8 are of any 

suitable well-known construction, such as that of 
the Weeder-Root high speed type No. G-3-54 
shown in U. S. Patents Nos. 2,040,025, 2,040,026, 
2,040,027 and 2,159,314, and carry two sets of 
dials or figures with one set of figures subtracting 
and one set of figures adding at each stroke of 
the counter-operating lever. During the period 
while the machine is idling and adjustments are 
being made for changes in the sheet cut, the op 
erator manually sets the counter 3 at zero on 
one set of dials and sets up a series of numbers 
On the second set of dials corresponding to the 
number of sheets to be cut for the next order. 
This presetting of the latter set of dials auto 
matically opens a switch 33 (Fig. 22) in the 
corresponding counter 3, and when the desired 
number of sheets have been cut and zero has 
been reached by said dials by the successive sub 
tractions of the counter operating lever as de 
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scribed, said switch is automatically closed to en 
ergize a relay coil 84, which controls switches 3 
and 35, and which is one of many control cir 
cuits extending in parallel between power lines 
305 and 806 as will be described. Although there 
is only one counter switch shown, there may 
be two of these switches, one for each counter 
30, connected together in parallel and connected 
in series with the relay 84, or there may be only 
one switch 38 operated from either counter. 

Both of the relay switches and 35 are in it 
respective parallel circuits in series with the main 
drive Reeves adjusting motor 3. While the re 
lay coil 84 is deemergized, the switch 35 is closed 
and the switch 37 is opened as shown in Fig. 22. 
A pair of switches 36 and 37 desirably of the 
push-button type and desirably mounted on the 
cut-offs 2 and 3, control the forward and re 
versing sides respectively of the Reeves adjust 
ing motor 33, and allow the operator to manually 
change the speed of said motor to give either a 
forward or reverse motion to said notor with 
the consequent increase or decrease in speed of 
the main drive. The main drive Reeves 32 can 
be manually controlled through the switches 36 
and 37 only as long as the switch 35 is closed. 
The Reeves adjusting motor 33 may be directly 

in the control circuit described, or said circuit 
may be provided with a pair of relays 33a and 
33b controlling a switch 33c in the power circuit 
of said notor 33. According to the operation of 
the control switches 36 and 37 either relay 33a 
or 33b is energized to cause flow of current 
through either the forward or reverse side of 
notor 33, and thereby cause corresponding rota 
tion of said notor. 
When the operator manually changes the 

speed of the main drive Reeves by the operation 
of either switch 36 or 37, either limit switch 
38 or 39 in the circuit of the switch 3 is 
tripped by the lever on the Reeves drive 32, 
thereby automatically setting the proper rota 
tion of the adjusting motor 33 (forward or re 
Verse), so that the Reeves speed will be brought 
down or up to the proper speed for automatic 
Operation. 

Since the proper direction of rotation of the 
adjusting motor 33 has been set by the closing 
of either limit switch 38 or 39 as described, the 
energization of the relay coil 34 when the sub 
tracting set of dials on the counter 30 reach 
Zero at the end of a run will open the switch 35 
and close switch 3, thereby allowing the cur 
rent to flow to either the forward or reverse side 
of the Reeves adjusting motor 33, and bring 
ing the main drive to the proper speed, at which 
time the limit switch 42 (Figs. 2 and 22) is op 
erated by the trip 40. This causes interruption 
of the current to the adjusting motor 33, and 
thereby stops said motor. When the limit switch 
42 is tripped, it opens a circuit of the Reeves 
adjusting motor 33, and at the same time closes 
the circuit of a solenoid 32 controlling a timing 
device 322 (Figs. 2, 20, 21 and 22). 
The timing device 322 controls the adjust 

ments of the various mechanisms in predeter 
nined sequences and at predetermined intervals, 
and is driven from the main drive shaft 30 
through a drive connection including a suitable 
Speed reducer 329 and a suitable one-revolution 
clutch 330, such as that of the Hilliard type 
previously described in connection with the 
shear device 26 of Figs. 5 and 6. The closing of 
the circuit of the Solenoid 32 by the tripping of 

O 

5 

25 

35 

45 

55 

70 

the limit switch 42 as described, releases the is 

2,809,788 
trip can (not shown) of the clutch 880 in a 
nanner similar to that indicated with reference 
to Figs. 5 and 6, and thereby causes engagement 
of said clutch so that the tinning device 822, 
desirably in the form of a rotary limit switch, 
rotates one revolution in a predetermined num 
.ber of seconds and then stops. 

In the control circuit of the solenoid 32, 
there is desirably a vacuum tube timer 33, 
which holds the circuit closed for a predeter 
mined number of seconds and then breaks the 
circuit before the trip cam has completed one 
revolution. The stop lever (not shown) is there 
by returned to latch the trip cam upon comple 
tion of its one revolution. 
The vacuum tube timer 88 may be of any 

suitable well-known construction, such as that 
of the General Electric type CR7504-A3A, and 
will not operate through its cycle until the se 
quences of the preceding switches described has 
been repeated. 

In the control circuit of the solenoid 32 is 
also desirably provided a selector switch 338 lo 
cated at the cut-offs 2 and 3 for closing or 
opening the circuit whereby the operator may 
cut out the automatic tining on the machine. 
A suitable lamp 34 may be provided to indi 
cate the condition of the selector switch 333. 
The rotary limit switch device 322 may be of 

any suitable construction, such as that of the 
General Electric type CR9503-206-B, and com 
prises a series of switches 335, 336, 837, 338,339, 
30, 4 and 42, operated at predetermined in 
tervals to control different stages of adjustment. 
These switches are operated by respective cams 

on a shaft 845 which is driven from the 
main drive shaft 80 through the speed reducer 
329 and the one-revolution clutch 33 as Pre 
viously described 

In Figs. 20 and 21 the rotary limit switch 
device 322 is shown of the type in which a pair 
of trips or dogs on each of the cams 344 opens 
and closes its corresponding switch as said trips 
rotate into predetermined position. As an ex 
ample, this construction is shown with the two 
trips in different planes. One trip 347 strikes 
8 roller of a spring-pressed lever 348 to swing the 
latter and thereby close the contacts of the 
switch. A latch 50 engages the lever 348 to 
temporarily lock it in contact closed position 
as shown. Another trip 35 on the can kicks 
out the latch 50 against the action of a com 
pression spring acting on said latch, and lets 
the spring-pressed lever 348 move in switch open 
position. 
The switch part shown in Fig. 21 is for the 

control of the magnetic clutch S (Fig. 9) by 
which the speed of the double facer is reduced. 
The circuit of this clutch S is normally closed 
while the machine is on production and is Opened 
by the can action of the rotary switch device 
22. In the case of the differential motors 

in the construction of Fig. 10, the cam switch 
contacts would be normally open, and would be 
closed by the corresponding cam on the rotary 
switch device 322. The contacts on the rotary 
switch device 322 may be normally closed or 
normally opened depending on which trip acts 
on the member 48 and 350 for normal setting. 
The time required for the cam shaft 345 to 

make one revolution, and the relative angular 
positions of the switch-operating trips on the 
cans of the rotary switch device 322 are fixed 
according to the distances between the successive 
mechanisms to be adjusted and the speed of 
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the material. It must be understood that this 
time element and relative positioning of the 
switch operating trips should suit the particul 
lar intallation, and that those set forth in the 
following description are given merely as an ex 
ample of an installation in which the shear 26 is 
spaced twelve feet from the slitter scorer and 
twenty-four feet from the first cut-off f2 and 
in which the paper travels at a maximum speed 
of about 480 feet per minute. 
As soon as the can shaft 45 starts rotating, 

the first trip on the first can 344 closes switch 
885, and thereby closes the circuit of the sole 
noids 2 and 2a in the shear driving device 
shown in Figs. 5 and 6, or closes the circuit (not 
shown) of the motor 99 in the shear driving de 
vice shown in Figs and 8. This causes the 
knives of the shear 26 to rotate one revolution, 
and to thereby sever the paper at the double 
facer . 

the switch 335 is held closed for about 3 of 
rotation of the can control shaft 345 when a 
second trip on the corresponding cam 344 opens 
said switch and thereby deemergizes the solenoids 
2 and 2. 
The circuit of the solenoids 2 and 2a is de 

sirably provided with a switch 352 of the push 
button type shunted across the contacts of the 
can switch 335 and located at the shear device 
25 to permit manual operation and control of 
said shear device. 

Desirably about 6 after start of rotation of 
the camshaft 345, the switch 336 is opened by the 
first trip on the corresponding cam 344. This 
switch 336 opens the circuit of the magnetic 
clutch 5 in the construction of Fig. 9, so that 
the speed of the double facer 0, and in turn the 
speed of the rear severed portion of the sheet is 
reduced. In the alternative construction of Fig. 
10, the cam 344 closes the circuit of the differ 
ential motor 36, so that the worm 34 is rotated 
to effect reduction in the speed of the double 
facer. In case the alternative construction of Fig. 
10 is used, the switch 336 may be in the circuit 
of a relay (not shown), which closes the contacts 
in the circuit of the differential motor 36. In 
that case, the latter circuit would not be part 
of the control circuit. 

Desirably about 294 after the start of rotation 
of the can shaft 345, the switch 336 is closed by 
the second trip on the corresponding cam 344, 
thereby permitting the magnetic clutch 5 in the 
construction of Fig. 9 to engage, or is opened to 
stop the motor 36 in the alternative construc 
tion of Fig. 10. Thus the speed of the double 
facer 0 is restored to that of the slitter and 
scorer and of the cut-off mechanisms 2 and 
3. During the interval of rotation of the can 

shaft 345 between 6 and 294, during which time 
the double facer is operated at reduced speed, a 
new set-up of the slitter and scorer and 
of the cut-offs 2 and 3 is automatically effected 
as Will be described. 
The control circuit of the magnetic clutch 5 

is desirably provided with a switch 353 of the 
push-button type located on the cut-offs 2 and 
3 to permit the manual operation or control of 

said clutch. In the case of the differential motor 
36 in the alternative construction of Fig. 10, 

this switch 353 would be connected across the 
can switch 336. 

Desirably about 12 after start of rotation of 
the camshaft 345, the switch 33 controlling the 
operation of the motor 5 of the slitter and 
scorer is closed by the first trip on the cor 

O 

s 

40 

45 

50 

55 

70 

75 

9 
responding can 844. This automatically brings 
a new set of adjusted slitting and/or scoring 
heads 2 and 24 into operative position. 
The switch 37 is opened by the second trip 

on the corresponding cam 344 about 180° after 
start of rotation of the can shaft 345, thereby 
operating the motor 5 for sufficient time to 
move any one of the two lower pairs of slitter and 
scorer shafts 120 into upper operative position. 
The switch 8D (Figs. 11a and 22) controls the 

direction of rotation of the motor 5 and the 
stopping of said motor when the slitter and 
scorer reaches a new operative position. This 
switch may be of the can reversible type, such 
as that of General Electric CR3300-BG-3A, and 
has a shaft carrying a small slotted cam 355 
which is located outside the casing of the switch. 
The Operator lifts the pivoted pawl 8 out of 
the can slot and manually turns the cam 355 
either into forward or reverse position, so that 
the switch 80 is set to cause rotation of the 
motor 5 either in a forward or reverse direction 
when the rotary can switch 337 is closed. As 
the pawl 8f located on the respective frame arm 
50 of the slitter and scorer is moved upwardly 

into operative position through the operation of 
the motor 5, this pawl engages the cam 355 and 
rotates its into neutral or of position to open 
the Switch l80, and thereby stops the motor 5. 
The motor 5 may be directly in the control 

circuit described, or said circuit may be provided 
with a pair of relays 356 and 35T controlling a 
switch 358 in the power circuit of the motor 5. 
According to the setting of the switch 80, either 
relay 356 or 35 is energized to cause flow of cur 
rent through either the forward or reverse side 
of the motor 5?, and thereby cause correspond 
ing rotation of said motor. 
A pair of by-pass switches 359 of the push 

button type are desirably located on the slitter 
and scorer to permit manual adjusting operation 
thereof in either direction. 
At the same time that the cam switch 33 is 

closed about 12 after start of rotation of the 
cam shaft 345, the cam switch 338 in the control 
circuit of the slitter and scorer locking solenoid 
205 is closed, and is again opened after the cam 
shaft 345 has rotated a few degrees from the 
opening position of said switch to effect locking 
of the slitter and scorer when it reaches its new 
operative position, as has already been described. 
A by-pass switch 360 desirably of the push 
button type and located on the slitter and scorer 
permits manual control of the locking solenoid 
205. 
The Operation of the adjusting motor 255 of the 

first cut-off 2 is controlled by the cam switch 
339, while the operation of the adjusting motor 
355 of the second cut-off 3 is controlled by the 
can switch 30. The cam switch 339 is closed 
about 21' after start of rotation of the camshaft 
345, and is opened about 201 after start of rota 
tion of said shaft, thereby operating the first ad 
justing motor 255 for sufficient time to adjust 
the first cut-off 2. The cam switch 340 is closed 
about 24 after start of rotation of the camshaft 
35, and is opened about 204 after start of rota 
tion of said shaft to operate the other adjusting 
motor 255, and thereby adjust the second cut-off 
3. The three degrees phase difference in the 
operation of the two can switches 339 and 340 
compensates for the horizontal distance between 
the cutting planes of the two cut-offs, 
The adjusting motor 255 may be directly in 

the control circuit described, or said circuit may 
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be provided with a pair of relays 2a and 255b 
controlling a switch 255c in the power circuit of 
said motor. According to the operation of cer 
tain control switches to be described, either re 
lay 255a or 255b is energized to cause flow of cur 
rent through either the forward or reverse side 
of the motor 255, and thereby cause correspond 
ing rotation of said motor. 
In the operation of the preselector device on 

the cut-offs, the operator during the run when 
the machine is on production, moves the pre 
selector clamp 26 on the scale of the discs 265 
to a position corresponding to the next size of 
sheet to be cut, and also sets a reversing selector 
switch 36 on the cut-off for either forward or 
reverse rotation of the corresponding adjusting 
motor 255. The setting of the reversing switch 
36 depends on whether the next size of sheet 
to be cut is to be shorter or longer than the 
size of the sheet being cut. 
The closing of the rotary cam switch 339 and 

340 closes the circuits of the corresponding ad 
justing motors 255, allowing the current to flow 
to either the forward or reverse side of Said 
motors depending on the Setting of the reversing 
switches 36. As the motor 255 adjusts the sheet 
length of the corresponding cut-of, it also si 
multaneously turns the disc 265 on which the 
preselector clamp 26 has been previously set by 
the operator. As this disc 265 rotates, it brings 
the preselector clamp 26 into contact with the 
limit switch 268, thereby breaking the circuit 
and stopping the motor 255. 
The cut-off control circuit is also desirably 

provided with limit switches 362 and 363 which 
will break the circuit after the adjusting motor 
255, through any cause, should tend to overrun 
the limits of the machine adjusted. Each of the 
cut-off control circuits is desirably provided with 
additional switches 364 and 365 of the jog latch 
button type, located at a corresponding con 
veyor 282 or 282a. These switches 36 and 365 
allow the operator to manually jog the motor 
255 for minute adjustments which might be re 
quired for exact sheet length due to any inac 
curacy in the original setting of the preselector 
clamp 267 on the disc 265. 
A stop switch 366 desirably of the push-button 

type, and located at its corresponding conveyor 
282 or 282a permits shut-down of the control of 
the corresponding cut-of, and a by-pass switch 
36 desirably of the push-button type and lo 
cated at said cut-off permits manual control of 
the adjustment in Said cut-off. 
Immediately after the high speed paper section 

has passed through the second cut-off 3, the 
counters 30 are automatically disengaged, so 
that they do not operate during the time inter 
val when no paper is passing through the cut 
offs. For that purpose solenoids 3D on respec 
tive counters 30 are energized by automatic 
closure of the cam Switches 34 and 32 about 
24 after start of rotation of the cam shaft 345, 
to disengage the counter shafts from the mecha 
nisms Operating said counters, and thereby ren 
der Said Counters inoperative. As soon as the 
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slower-moving sheets enter the cut-offs, the ad 
justing cycle has been completed. At that time 
the can switches 34 and 842 are automatically 
opened by the corresponding cans 344 to deen 
ergize the solenoids 370, so that the counters 30 
are rendered operative for the next run. The 
can switches 34 and 342 are opened about 312 
after start of rotation of the can shaft 345, 
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342 about 294 after start of rotation of the can 
shaft 845, the magnetic clutch 5 of the dif 
ferential shown in Fig. 9 is engaged, or the motor 
8 of the alternative differential shown in Fig. 

10 is stopped, so that the speed of the double 
facer is stepped up to conform with the speed of 
the sitter and scorer and the cut-offs 2 
and 8. 

Both of the control circuits of the counter sole 
noids 370 are desirably provided with by-pass 
selector switches 37 located on the cut-offs for 
manual operation. 
During the period while the machine is idling 

and adjustments are being made, the operator 
manually sets the counter 30, which has com 
pleted its run, at Zero. On one set of dials and 
Sets up a series of numbers on the second set of 
dials corresponding to the number of sheets to 
be cut for the next run. This re-setting of the 
counter 30 automatically closes the switch 33, 
so that the relay coil 34 is deemergized, and 
the switches 3 and 35 are opened and closed 
respectively. The operator then manually oper 
ates the switches 36 or 3 to adjust the Reeves 
drive 32, so that the speed of the drive shaft is 
restored to its desired normal operating value, 
and the switch 36 or 3 tripped so that the 
Reeves drive 32 is set to rotate the adjusting 
notor 33 in the proper direction when the count 
er switch 30 is automatically closed at the end 
Of a production run. 
Although the operation of the machine is be 

lieved apparent from the foregoing description, 
it is herein briefly summarized. Assuming that 
the manufacturing unit is running at a maxi 
mun Speed corresponding to a sheet speed of 
about 480 feet per minute, which speed may at 
the present time be a little' higher than is found 
practical in commercial production, and assum 
ing that the cut-offs 2 and 3 are each cutting 
sections of predetermined length, the operator 
moves the preselector clamps 26 to that section 
of the scale of the discs 265 indicating the de 
sired sheet length for the next run. At the same 
time, the operator sets the reversing switches 
80 and 36 to set the slitter and scorer adjust 
ing notor 5 and the cut-off adjusting motors 
255 for rotation in the proper direction at the 
proper time. . Also, the operator sets on each of 
the counters 30 a group of figures representing 
the number of sheets desired to be cut by the re 
Spective cut-off. When this number has been 
reaches by the counter, contact 37 therein is au 
tomatically closed to set the variable speed ad 
justing motor 33 into operation, so that the speed 
of the machine is reduced from a production 
Speed of about 480 feet per minute to a speed of 
about 240 feet per minute. When the reduced 
machine Speed has been attained, the limit switch 
42 is tripped to engage the one revolution clutch 
330 between the main shaft 30 and the camshaft 
35 of the rotary control switch device 322, and 
thereby cause rotation of said camshaft through 
a single revolution in a predetermined number 
of Seconds. As soon as this camshaft 345 starts 
its one revolution, the switch 335 is automati 
cally closed to engage the one revolution clutch 
on the shear device 26, thereby revolving the 
knives of said device one revolution, and sever 
ing the paper at the double facer O. Immedi 
ately upon the completion of this severing Op 
eration, Switch 336 is automatically Opened, so 
that the magnetic clutch 5 in the differential 
shown in Fig. 9 is disengaged, or is closed in the 

Just before opening of the cam switches 4 and 75 alternative construction of Fig. 10 to start rota 
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tion of the differential motor 86. This causes 
the speed of the double facer D to be reduced. 
The Switch 33 in the control device 322 is 

next closed, putting the slitter and scorer ad 
justing motor 5 in motion, thereby rotating 
the radiating arms 50, the proper direction of 
rotation of said motor having been previously 
set by the operator by operation of the reversing 
switch fo, 
The two switches 339 and 340 are next closed, 

putting the two cut-off adjusting motors 255 into 
operation in their proper sequence relative to the 
paper passing through the cut-offs, thereby ad 
justing the variable speed drives 228 to change 
the total time cycles of their cutters 22 to suit 
the desired sheet length, and simultaneously ad 
justing the position of the pivot 244 to change 
the speed of said cutters in various parts of their 
cycle, so that they will cut the Web at paper 
speed. Simultaneously, the disc 265 on each cut 
off is rotated until preselector clamp 267 thereon 
strikes the limit switch 268, thereby stopping its 
associated adjusting motor 25. The proper di 
rection of rotation of this disc 265 is previously 
set by the operator through proper setting of the 
reversing switch 36. 
The switches 34, which have been previously 

closed to render the counters 31 inoperative 
after the fast moving sheet has left the cut-offs, 
are opened after adjustments in said cut-offs, to 
effect reengagement of said counters. Switches 
36 or 3 are then manually closed to adjust 
the Reeves drive 32 to its normal setting, so that 
the manufacturing unit is restored to its original 
operating speed. 
Assuming, for example, that the running speed 

of the paper is reduced to 240 feet per minute or . 
4 feet per second by adjustment of the Reeves 
drive 32, and that the distance between the cut 
ter 26 on the double facer 0 and the sitter and 
scorer is 12 feet, and the distance between 
said slitter and scorer and the first cut-off 2 
is also 12 feet, then the edge of the advance 
Severed section of the paper will clear said cut 
off in six seconds. Assuming that the speed of 
the rear severed section of the paper has been 
further reduced to a speed of 30 feet per minute 
or 4 feet per second, the leading edge of said 
section would take 24 seconds to reach the slitter 
and scorer, thereby allowing ample time for said 
slitter scorer to be rotated into operative posi 
tion. It would also take about 24 seconds for 
this leading edge to travel from the slitter and 
scorer to the first cut-off 12, thereby allowing 
24 seconds for adjustment of said cut-off and 
other operations of the cycle. Due to the over 
lapping of certain adjustments of the cycle, the 
six seconds required to clear the high speed sec 
tion of the paper from the cut-offs is not in 
portant, especially since the clearance time of 42 
seconds is more than ample for the various ad 
justments. If, therefore, the control shaft 345 
on the Switch device is timed to revolve in 48 
seconds between the beginning and the end of 
the cycle, ample adjusting time will be afforded. 
A certain amount of slip takes place in the 

slitter and scorer during the interval when 
the oncoming web of paper is running at the re 
duced speed of 30 feet per minute therethrough, 
although said slitter and scorer is attempting 
to pull this at 240 feet per minute. The slip 
clutch between the main shaft 3D and the shaft 
of the slitter and scorer permits this slip 
page. This slippage is not sufficient to cause 
tear or damage to the web, and in the case of 
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11. 
the light weight material, the scoring elements 
24 are not crushed into the material firmly 
enough to cause such damage. 
Although adjustment of the Reeves drive 82 

has been described as a preliminary step in the 
adjusting cycle to reduce the speed of the en 
tire manufacturing unit, as far as certain as 
pects of the invention are concerned this pre 
liminary step can be eliminated, especially in 
cases where it might not be desirable to alter 
the original setting of said drive. 
Although certain novel features of the inven 

tion have been shown and described and are 
pointed out in the annexed claims, it will be un 
derstood that various omissions, substitutions 
and changes in the several steps of the method 
and in its operation and in the form and details 
of the apparatus illustrated may be made by 
those skilled in the art without departing from 
the spirit of the invention. 
What is claimed is: 
1. The method of continuously producing stiff 

sheet material while changing from the produc 
tion of severed sheets of one size to the produc 
tion of severed sheets of a different size, said 
method including the following steps (1) sever 
ing sheet at the delivery end of the producing 
mechanism (2) reducing the speed of travel of 
the advancing body of material with respect to 
the speed of the severed portion to thereby form 
a gap of progressively increasing width between 
the supply and severed portions (3) adjusting 
the cut-off mechanism to cut sheets of a differ 
ent length after the severed portion has passed 
the cut-off mechanism and before the slower 
moving body portion reaches said cut-off mecha 
nism and (4) restoring the producing mechanism 
and the cut-off mechanism to the same operating 
speed. 

2. A method of reducing the production of in 
termediate sizes of sheets during adjusting, from 
the production of sheets of one selected size to 
the production of sheets of a different selected 
size, said method comprising the steps of sever 
ing the advancing sheet material at a section 
rearwardly of the rearmost mechanism, reducing 
the speed of travel of the portion of the sheet 
material at the rear of the line of severance 
with respect to the speed of travel of the portion 
of the sheet material in advance of said line of 
severance, while continuing the advancing move 
ments of said portions to form a gap of progres 
sively increasing width therebetween, and ad 
justing said mechanisms in succession during the 
intervals determined by said gap when no sheet 
material is advancing through said mechanisms. 

3. A method of minimizing waste of material 
during the change from cutting sheets of one 
length to cutting sheets of a different length, 
which comprises the steps of materially reducing 
the speed of travel of the sheet material to a 
low speed, severing the advancing sheet material 
between the point of production and the point of 
cut-off, thereafter further reducing the speed of 
production with respect to the frequency of the 
cutting operation, to thereby leave a gap of pro 
gressively increasing width between the severed 
sections, changing the total time cycle of said 
cut-off tint during the time interval while no 
sheet material is travelling therethrough, but 
while sheet material is being continuously pro 
duced, and thereafter reestablishing the same 
operating speed for the producing and cutting. 

4. The method of reducing waste in the pro 
ducing and subdividing of double faced corru 
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gated board into sections and while adjusting 
the cut-off mechanism to cut of sections of a 
different length, which method includes auto 
matically severing the material at the delivery 
end of the producing unit, when a predeter 
mined number of sections of a selected length 
have been cut, then reducing but not stopping 
the speed of production of the sheet material 
with respect to the speed of travel of the portion 
of the sheet material beyond the line of sever 
ance, to thereby form a gap of continuously in 
creasing width between the sections, and to af 
ford a substantial interval between the time the 
faster travelling portion leaves the cut-off unit 
and the slower travelling portion reaches said 
unit, changing the time cycle of operation of 
said cut-off unit during said interval, and there 
after reestablishing the same speed of Opera 
tion for the producing and cut-of units. 

5. In the continuous production of stiff sheet 
material by means of a double facer, and the cut 
ting thereof into sheets of a predetermined 
length by means of a cut-off mechanism having 
its time cycle of operation adjustable to cut 
sheet sections of different lengths, the method 
which includes cutting the advancing sheet ma 
terial transversely at the delivery end of the 
double facer, thereafter operating the double 
facer and cut-off mechanism at different speeds, 
the latter operating the faster to thereby form 
a gap of progressively increasing width between 
the two portions, changing the time cycle of said 
cut-off mechanism before the slower travelling 
portion of the sheet material reaches said cut 
of mechanism, and thereafter Operating the 
double facer and the cut-off mechanism at the 
same speed. 

6. In the continuous production of stiff sheet 
material, and the cutting thereof into sheets of 
a predetermined length, which includes the steps 
of continuously producing and advancing the 
sheet material, cutting the advancing sheet trans 
versely at a point beyond the producing mecha 
nism and at a substantial distance rearwardly of 
the cut-off mechanism, reducing the speed of pro 
duction of the sheet with respect to the speed of 
travel of the advance severed portion of the sheet 
material, to form a gap of progressively increas 
ing width between the two portions, adjusting the 
time cycle of operation of said cut-off mechanism 
after the faster travelling portion of the sheetma 
terial passes through said cut-off mechanism, and 
before the slower travelling portion of the sheet 
material reaches said cut-off mechanism, and 
thereafter restoring the producing mechanism 
and the cut-off mechanism to the same operating 
speeds. 

7. In the method of continuously producing and 
slitting advancing sheet material to make strips 
of predetermined widths, the improvement in 
volving the changing over to the making of strips 
of other widths without interrupting the con 
tinuous production-of the material, which com 
prises the steps of cutting of the advancing sheet 
material transversely at a section rearwardly of 
the point of slitting, reducing the speed of travel 
of the porticn of the sheet material at the rear 
of the line of severance with respect to the speed 
of travel of the portion of the sheet material be 
yond said line of severance, while continuing the 
advancing movement of said portions at different 
speeds, to form a gap of progressively increasing 
width between the two portions, and changing the 
positions of the slitter during the time interval 
between the egress of the faster travelling portion 
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from the sitter and the ingress of the slower 
travelling portion in to said slitter. 

8. In the sitting and scoring for continuously 
advancing sheet material, the method which com 
prises the steps of cutting the advancing sheet 
material transversely, reducing the speed of travel 
cf the portion of the sheet material at the rear 
of the line of severance with respect to the speed 
of travel of the portion of the sheet material be 
yond said line of severance, while continuing the 
advancing movement of said portions at different 
rates, to form a gap of progressively increasing 
width between the two portions, moving the slit 
ting and scoring mechanism Out of the path of 
movement of the advancing sheet material, and 
another mechanism having a different relative 
spacing of sitting and scoring elements into said 
path of movement after the faster moving portion 
cf the sheet material moves beyond the field of 
operation of said mechanism, and before the 
slower moving portion of the sheet material 
reaches said field of Operation, and thereafter re 
storing the slower moving portion of the sheet ma 
terial to its original speed. 

9. In the method of adhesively applying a paper 
lining to continuously advancing corrugated 
paper, and cutting the resulting board transverse 
ly into sheets of predetermined length, the im 
provement which comprises the steps of cutting 
of the advancing board transversely between the 
place where the board is made and the place 
where it is cut into sections, changing the rela 
tive speeds of travel of the rear severed portion 
of the board and the speed of travel of the ad 
vance severed portion, so that the latter travels 
faster, while continuing the advancing movement 
of said portions to thereby afford a substantial 
interval between the time the faster travelling 
portion leaves the cut-off mechanism and the 
slower travelling portion reaches said cut-off 
mechanism, and adjusting the cut-off mechanism 
during said interval to cut sheets of different 
length. 

10. In the continuous production of sheets of 
double faced corrugated board of predetermined 
length, the method of changing over to the pro 
duction of sheets of a different length, which in 
cludes the steps of cutting of the sheet trans 
versely between the producing mechanism and 
the cut-off mechanism, reducing the speed of 
travel of the rear severed portion of the sheet 
with respect to the speed of travel of the advance 
severed portion to afford a substantial interval 
between the time the faster sheet portion leaves 
the cut-off mechanism and the slower travelling 
sheet portion reaches said cut-off mechanism, and 
adjusting the total time cycle of the cut-off mech 
anism during said interval. 

11. In the continuous production of compara 
tively stiff sheets of predetermined width and 
length, the method of changing over to a different 
width and length with the minimum waste of ma 
terial, which includes the steps of continuously 
advancing the sheet material, cutting it trans 
versely when approximately the desired number 
of sheets of one size have been made, reducing the 
speed of travel of the rear severed portion of the 
sheet material with respect to the speed of travel 
of the advance severed portion to form a gap of 
progressively increasing width between the two 
portions, moving a slitter to the desired position 
for sheets of the different width during the in 
terval between the time the faster portion of the 
sheet material leaves the field of operation of said 
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slitter and the time the slower travelling portion 
reaches said field of operation, adjusting the time 
cycle of a cut-off mechanism to that required for 
sheets of the different length during the interval 
between the time the faster portion of the sheet 
material leaves the field of operation of said cut 
of mechanism, and the slower portion reaches 
said last-mentioned field of operation, and there 
after increasing the speed of travel of the rear 
Severed portion. 

12. A method of continuously producing and 
advancing a double faced corrugated sheet, said 
method comprising the steps of cutting the sheet 
transversely between said double facer and said 
slitting device, reducing the speed of travel of 
the rear severed portion of the sheet with respect 
to the Speed of travel of the advance severed por 
tion, while continuing the advancing movement of 
said portions to form a gap of progressively in 
creasing width between the two portions, and ad 
justing said slitting device laterally in respect to 
the sheet and said cut-off mechanisms to change 
the time cycle during the interval determined by 
Said gap, and when no material is passing through 
said device and said mechanisms. 

13. A machine for making stiff sheets of a 
preselected dimension, including a mechanism 
for continuously producing and advancing the 
sheet material, a cutting mechanism for acting 
on said material and adjustable to give said 
dimension, means for severing said sheet ma 
terial transversely at a section rearwardly of 
Said cutting mechanism, means for thereafter 
reducing the speed of the producing and ad 
vancing mechanism with respect to the speed 
of the cutting mechanism, to form a gap of 
progressively increasing width between the two 
advancing portions, means for adjusting said 
cutting mechanism in the interval between 
egress of the advance severed portion of the 
sheet material from said field of operation and 
ingress of said rear Severed portion into said 
field of Operation, and means for thereafter re 
Storing the Speed of Said producing and advanc 
ing mechanism to that of the cutting mechanism. 

14. A machine for making stiff sheets of a 
preselected length, including a mechanism for 
continuously producing and advancing the sheet 
material, a cut-off mechanism for cutting the 
advancing material into sheets, and adjustable 
to give the preselected length, means operable 
when a predetermined number of said sheets 
have been cut off, for severing said sheet mate 
rial transversely between said mechanisms, 
means operable thereafter for reducing the speed 
of the producing and advancing mechanism with 
respect to the speed of the cut-off mechanism, 
to thereby form a gap of progressively increas 
ing width between the two advancing portions, 
and to afford a substantial interval during 
which no sheet material is passing through said 
cut-off mechanism, and means operable during 
said interval for adjusting the time cycle of 
operation of said cut-off mechanism to cut 
sheets of a different preselected length. 

15. A machine for making stiff sheets of a 
preselected length, including a mechanism for 
continuously producing and advancing the sheet 
material, a cut-off mechanism for cutting the 
advancing material into sheets, and adjustable 
to give the preselected length, means automati 
cally operable when a predetermined number of 
said sheets have been cut off, for severing said 
sheet material transversely between said mecha 
nisms, means automatically operable thereafter 
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13 
for reducing the speed of the producing and ad 
Yancing mechanism with respect to the speed of 
the cut-off mechanism, to thereby form a gap of 
Progressively increasing width between the two 
advancing portions, and to afford a Substantial 
interval during which no sheet materialis paSS 
ing through said cut-off mechanism, and means 
automatically operable during said interval for 
adjusting the time cycle of operation of Said 
cut-off mechanism to cut sheets of a different preselected length. 

16. A machine for making stiff sheets of 8. 
preselected size, including a mechanism for COs 
tinuously producing and advancing stiff sheet 
material, a mechanism for cutting the material 
lengthwise, a travelling cut-off mechanism for 
cutting said material transversely into sheets, 
said mechanisms being arranged to Operate in 
Succession on the advancing material, means 
Operable when a predetermined number of said 
sheets of a preselected size have been cut off, for 
severing the advancing sheet material trans 
versely between said first and second mecha 
nisms, means operable thereafter for reducing 
the Speed of travel of said first mechanism with 
respect to the speed of said second and third 
mechanisms to form a gap of progressively in 
creasing width, means for thereafter adjusting 
Said second and third mechanisms in predeter. 
mined sequence and during the intervals deter. 
mined by said gap when no sheet material is 
advancing through said mechanisms, and means 
for thereafter restoring all of said mechanisms 
to the same operating speed. 

17. A machine for making stiff sheets of a 
preselected size, including a mechanism for con 
tinuously producing and advancing stiff sheet 
material, a mechanism for cutting the material 
lengthwise, a travelling cut-off mechanism for 
cutting said material transversely into sheets, 
said mechanisms being arranged to operate in 
Succession on the advancing material, means 
automatically operable when a predetermined 
number of said sheets of a preselected size have 
been cut off, for severing the advancing sheet 
material transversely between said first and sec 
ond mechanisms, means automatically operable 
thereafter for reducing the speed of travel of 
said first mechanism with respect to the speed 
of Said second and third mechanisms to form a 
gap of progressively increasing width, means for 
thereafter automatically adjusting said second 
and third mechanisms in predetermined se 
quence and during the intervals determined by 
Said gap when no sheet material is advancing 
through said mechanisms, and means for there 
after restoring all of said mechanisms to the 
Same Operating Speed. 

18. In combination, a double facer for con 
tinuously producing and advancing double faced 
corrugated board, a travelling cut-off mecha 
nism for cutting said board transversely into 
Sections of predetermined length during the ad 
vancing movement, means between said double 
facer and said cut-off mechanism, and automati 
cally operable when a predetermined number of 
sheets have been cut by said cut-off mechanism, 
for severing said board transversely, means au 
tomatically operable thereafter for reducing the 
speed of the double facer with respect to the 
speed of the cut-off mechanism to thereby form 
a gap of progressively increasing width between 
the two advancing portions of material, and to 
afford an interval during which no sheet mate 
rial is passing through said cut-off mechanism, 

  
  



14. 
and means automatically operable during said 
interval for adjusting the time cycle of said 
cut-off mechanism to cut sheets of different 
length 

19. In combination, a double facer for con 
thnuously producing and advancing double 
faced corrugated board, a plurality of sitting 

nay, said mechanisms being movably mounted 
per it any one of said mechanisms to be 

or out of operative position with re 
to the advancing board, means automati 

cally operable when a predetermined amount 
f said sheet material has passed through the 

of operation of an operative one of said 
mechanismas to sever said sheet material trans 
versely at a section rearwardly of said mecha 
nism, means automatically operable thereafter 
for reducing the speed of the double facer with 
respect to the speed of the advance severed por 
tion to fon a gap of progrssively increasing 
width between two advancing portions, 
means automatically operable after the advance 
severed portion moves beyond the field of op 
eration of the operative one of said mechanisms, 
and before the rear advance portion has reached 
said mechanism for moving the operative mech 
an an out of operative position, and another 
mechanson into operative position. 
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20. In combination, a continuously operating 

double facer, a sitting device for sitting the 
sheet material delivered from said double facer 
longitudinally into strips, a pair of cut-off mech 
anisms for transversely cutting the separate 
strips into sections of predetermined length, 
means at the delivery end of the double facer 
and automatically operable when a predeter 
mined number of sections have been cut by one 
of said cut-off mechanisms, for severing said 
sheet material transversely, means automat 
cally operable thereafter for reducing the speed 
of the double facer with respect to the speed of 
the advance severed portion to form a gap of 
progressively increasing width between the two 
advancing portions, means automatically oper 
able during the interval determined by said gap 
when no sheet material is passing through said 
sitting device for adjusting said device to change 
the position of the sitting line with respect to 
the edges of the advancing sheet material, and 
means automatically operable during the inter 
val determined by said gap when no sheet na 
terial is passing through said Cut-of-mechanisms 
for adjusting the time cycles of operation of 
Said cut-off mechanisms. 
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