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5 Claims. 
This invention is for improvements in or relat 

ing to cyclically variable speed driving mecha 
, nism, and refers to that type of cyclically variable 
speed driving mechanism in which both the driv 

ES 

-ing and driven members are rotatable, that is to 
say, mechanism in which the driving and driven 
elements move through a full 360 about their 
respective axes during each cycle. 
The invention is applicable for driving the cut 

ter in a cut-off mechanism of the continuously 
riven type in which the cutter or cutters is or 

are arranged to have at the time of cutting a 
component of movement in the direction of travel 
of the materia being cut, said cutter or each 

5. 
peripheral speeds whilst making one complete 
revolution. The expression 'a cut-offaechanism. 

catter also being arranged to have varying 

of the type described' when used herein shall 
. . Elean a cut-off mechanism as defined above. 
2. 

: facture of corrugated paper board and fibre 
board, and are used fox cutting continuous webs 

Such cut-off mechanisms are used in the man 

o: Such board into lengths whilst Said Webs are 
. GOOvirag. 

It is desirable in such mechanisms to provide 
some Eneans whereby the cutter can be arranged 
to e adjustable so as to sever the noving web 
into different lengths according to requirements. 
thus for instance at one period it may be desir 

Sp able to cut of lengths of board to a certain 
- enga and when a sufficient number of such 

3. 

lengths have been severed it may be desired to 
cause the cutters to cut of lengths which are 
longer or shorter as the case may be than the 
first set of sheets. 

in all cases, however, it is necessary to arrange 
that the cutter at the time of cutting moves with 
the Web and at the web speed or substantially 
the web speed. It will be understood that where 
throughout, the specification it is stated that 
the catter has a movement at the time of cut 
ting equal to the web speed, or at the time of 
cutting has a component of movement equal to 
that of the web, that these movements are not 
necessarily restricted to the exact web speed at 
the time of the cut. It is, however, important 
that the speeds of cutter and web at the time 
of cutting should approximate at least very 
closely to one another, otherwise the Web may 

50 be damaged. 
Machines of the type described for effecting 

these purposes are already known, and certain 

35 
such machines are described in prior British Pat 
ent specifications Nos. 437,029 and 412,i27 and 
United States patent specification No. 2,059,4i2. 

(C. 164-68) 
Certain of the machines referred to in the 

prior specifications mentioned in the foregoing 
paragraph are machines having single co-operat 
ing cutters for operating upon a single moving 
web, whilst one deals with a machine having two 
pairs of co-operating cutters, each pair of cutters 
operating on a single slit web. It will be under 
stood that the invention is applicable to any of 
the types of machines, whether the cutters oper 
ate on a single Web or multiple webs or slit webs. 
It is to be understood, however, from the stand 
point of the invention in such broader aspects. 
as may be permissible in the light of the prior 
art, that the variable speed driving mechanism 
may be used for other purposes in which it is 
desired to obtain continuous rotation of both the 
driving and driven shafts. 
According to one form of the present inven 

tion there is provided in or for a cut-off mech 
anism of the type described, E. cyclically variable 
Speed driving mechanism for the cutter or each 
Cutter, said mechanism comprising a four-bar 
kinematic chain in which the driving and driven 
members are rotatable. 

Further, according to the present invention 
there is provided in a cut-off mechanism of the 
type described, a cyclically variable speed driv 
ing mechanism for the cutter or each cutter, 
wherein Said nechanisn comprises two kinematic 
four bar chains arranged in series, and wherein 
the driving lever of the second chain is arranged 
to rotate in fixed angular relationship with and 
about the same axis as the driven lever of the 
first chain and wherein the driven lever of the 
Second chair and the driving lever of the first 
chain are mounted to rotate about a common 
axis and capable of relative angular movement. 
The variable speed driving mechanism may con 
prise in combination three rotatable shafts, the 
-first and third of said shafts being co-axial and 
the axis of the second shaft being parallel to 
the axes of the first and third Shafts. The Sec 
and shaft is located and terminates beyond the 
ends of the first and third shafts and means is 
provided coupling the three shafts, said means 
comprising a lever fixed relatively to the first 
shaft and coupled by a link to a lever fixed rela 
tively to the second shaft, and another lever 
fixed relatively to the third shaft, said lever be 
ing connected by a link to a Second lever fixed 
relatively to the second shaft. The first and 
third shafts are concentric and One of said shafts 
may comprise a sleeve encircling the other. The 
lengths of the levers and the link of Said four 
bar chain or of each chain and the distance be 
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tween the axes about which the levers rotate are 
so proportioned that the sum of the lengths of 
the levers is greater than the Sun of the length 
of the link connecting said levers plus the dis 
tance between the said axes, and the sum of the 
lengths of the connecting link and One lever is 
greater than the sum of the length of the other 
lever plus the distance between the said axes. 
The driving lever of the four bar chain or of 

each chain may be longer than the driven lever 
of that chain. The distance between the axes 
about which the levers rotate may be adjustable 
for the purpose of varying the value of maximum 
and minimum speeds attained. The axis of 
rotation of one lever of a chain may be adjust 
able so as to be capable of being moved rela 
tively to the axis of the other lever of said chain 
and to be adjusted to lie On either side of a 
given plane containing the axis of Said other 
lever, for the purpose of altering the angul 
lar position of the driven element when maximum 
and minimum Speeds are attained. 
The adjustable axis above-mentioned may be 

movable across the axis about which the other 
lever rotates, so that the two axes can be made 
to coincide in order to enable the driving and 
driven levers to rotate at the same angular 
speeds. The adjustable axis may be moved 
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through an angular path, the apex of Said angle 
being coincident with the axis of the other lever 
of the chain for the purpose of enabling maxi 
mum and minimum speeds to be obtained at One 
angular position of the driven lever. 
The curved path aforesaid approximates close 

ly to the angular path above-mentioned for the 
purpose of enabling a close approximation of full 
range of maximum and minimum speeds to be 
obtained at one angular position of the driven 
eWer. 
curved path may be moved through an arcuate 
path and may be the driving lever and said 
driving lever is driven from a drive having its 
axis of rotation coincident with the axis about 
which the axs of the lever noves in its arcuate 
path. 
Again, according to the present invention there 

is provided a cyclically variable speed driving 
mechanism in which the driving and driven mem 
bers are continuously rotatable, said mechanism 
comprising a kinematic four bar chain wherein 
the length of the driving lever is greater than 
that of the driven lever. 
The invention also provides a variable speed 

driving mechanism as defined in the two imme 
diately preceding paragraphs, said mechanism 
comprising two such kinematic four bar chains 
arranged in series and comprising in combination 
three rotatable shafts, wherein the first and third 
of said shafts are co-axial and the axis of the 
Second shaft is parallel to the axes of the first 
and third shafts, the second shaft being located 
and terminating beyond the ends of the first and 
third shafts, and means coupling the three shafts, 
Said means comprising a lever fixed relatively to 
the first shaft and coupled by a link to a lever 
fixed relatively to the second shaft, and another 
lever fixed relatively to the third shaft, said lever 
being connected by a link to a second lever fixed 
relatively to the second shaft. The first and 
third of said shafts may be concentric, and one 
of Said shafts comprises a sleeve encircling the 
other, 

Alternatively, the adjustable axis may be moved 
through a curved path which approximates close 
ly to the above-mentioned angular path, for the 

The lever whose axis moves through a 

2,215,762 
purpose of enabling a close approximation of 
full range of maximum and minimum speeds to 
be obtained at one angular position of the driven 
ever, 
Mechanism made in accordance with the pres 

ent invention will now be described by way of 
example with reference to the accompanying 
drawings, in which 

Figure 1 shows diagrammatically a cyclically 
variable Speed mechanism comprising two kine 
matic four bar chains in series. 

Figure 2 is a side elevation, of the construction 
shown diagrammatically in Figure 1 looking from 
the left-hand side of Figure 1. 

Figure 3 is an alternative construction of cycli 
cally variable speed mechanism showing in dia 
grammatic form a single four barkinematic chain 
made in accordance with the invention. 

Figure 4 is a side elevation of the construc 
tion shown diagrammatically in Figure 3. 

Figure 5 shows a side elevation partly in sec 
tion of a practical embodiment of a board cut 
ting machine with two four bar kinematic chains 
in series for driving the cutters. 

Figure 6 is an enlarged section of part of Fig 
lure 5 showing the cyclically variable speed mech 
anism in greater detail. Parts are broken away 
and the section arranged to show how the links 
co-operate, 

Figure 7 is a section of Figure 6 on line A- B, 
but shows the various links in their proper posi 
tions. 

Like reference numerals refer to like parts 
throughout the several figures of the drawings, 
In the first example shown in Figures 1 and 2, 

the mechanism comprises in combination three 
rotatable shafts , 2 and 3, the first and third 
of such shafts, namely, shafts and 3, being 
concentric, the first shaft being arranged as a 
hollow sleeve around the third shaft 3. The first 
shaft is driven in any desired manner from a 
Source of power which rotates said shaft at a 
Constant speed. The third shaft 3 is in this . 
case the final driven element of the mechanism, 
and it is desired that this driven element shall 
rotate continuously, but that in making one com 
plete revolution it shall have varying angular 
velocity. In Figure 1 the levers and links are 
shown in full lines at the angular position at 
which the driven lever has approximately maxi 
num. Speed, and the dotted lines show the posi 
tions of the levers and links when the driven ele 
ment has approximately minimum speed. A lever 
arm 4 is rigidly secured to the shaft . At the 
end of this lever arm 4 there is provided a link 
5, which link is pivotally connected to another 
lever 6 which is secured rigidly to the second 
shaft 2. This second shaft 2 has its axis parallel 
with the first shaft , and as can be seen from 
Figure 2 there is a space measured in the direc 
tion of the axes between the ends of the first 
and second shafts, in order to enable the link 
5 to be pivoted to the two levers 4 and 6. On the 
Second shaft 2 there is provided a second lever 

which forms which the other lever 8 a bell 
crank lever. A further link member 8 pivotally 
connected to this second lever 7 on the second 
shaft 2 and to a lever 9 on the third shaft 3 
completes the main structural elements of the 
drive. It will be seen that this arrangement 
comprises two kinematic four bar chains in se 
ries, the first chain being constituted by the lever 
4 on the shaft , the link 5 connecting that lever 
4 to the lever 6 on the second shaft 2, whereas 
the fourth bar or link of the chain is consti 
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tuted by the distance between the axes of the 
first and second shafts respectively. In this first 
chain the first shaft f is the driving member, 
whereas, the second shaft 2 is the driven mem 
ber. In the second chain the lever 7 on the 
second shaft 2 is the driving lever, and thus the 
lever 9 mounted on the shaft 3 is the driven 
ever and the third bar of the second chain is 
the link 8, whilst the fourth bar or link in this 
second chain is also the distance between the 
axes of the first and second levers respectively, 
since the first and third shafts are co-axial. 
The proportions of the parts and the lengths of 

the levers and the links and the distance between 
the axes about which the evers rotate are in the 
construction illustrated within the following lin 
its: In each four bar chain (a) the sum of the 
lengths of the levers is greater than the sum of 
the length of the link connecting the two levers 
and the distance in said chain between the axes 
of the shafts, and (b) the sum of the lengths of 
the connecting link and one lever is greater than 
the sum of the length of the other lever and the 
distance between the axes of the shafts. 

It will be appreciated that where the term 
“lever” is used it is to be understood that the 
term 'lever' is nerely illustrative of the effective 
distance between the axis about which the lever 
rotates and the axis at which a link member is 
pivoted to it. The lever, itself may be consti 
tuted by any member and may be in the form 
of a disc or wheel. In such a case the link may 
be pivoted at any point between the axis and 
the periphery of the wheel, and in such a case 
the lever would be the distance between the centre 
of the disc or wheel or the axis about which this 
disc rotates and the centre of the pivotal axis 
of the connecting link. 

It will be appreciated that the hollow sleeve 
nay be the driven element of these two four b8 
chains, in which case the lever 8 on the shaft 3 
is the driving element of the chains. When, 
therefore, one of the two concentric shafts or 3 
is rotated (as the driving element), at a constant 
speed, it causes the two levers S and on the 
second member to rotate at a Speed which con 
tinuously varies throughout one revolution, and 
one of these levers 6 or , as the case may be, on 
the second shaft, acts as the driving lever in the 
second of the chains and has a varying speed dur 
ing one revolution, and causes the final leve" or 
one of the concentric shafts or 3 to rotate at 
2, speed which varies cyclically to a, greater extent 
than the second shaft. 
The amount of these variations is determined 

by the lengths and angular positions of the links, 
and more particularly by the relationship of the 
distance between the axis of the concentric 
shafts f. and 3 on the one hand and the axis of 
the second shaft 2 on the other hand. The axis 
of the second shaft 2 is made adjustable relatively 
to the axis of the other two shafts, and this is 
effected by mounting the second shaft on a piv 
oted support C. The pivot about which this 
support can Swing is parallel to the axis of the 
two concentric shafts and 3 and the distance 
of the pivotal axis of this support to from the 
axes of the concentric shafts is equal to the dis 
tance of the axis about which the support fo 
turns to the axis of the second shaft 2. The ef 
fect of this is to enable the axis of the Second 
shaft to move through an arcuate path from one 
side to the other of a given plane containing the 
axes of the concentric shafts f and 3. This ar 
rangement not only enables the distance between 

3 
the first and second shafts to be varied, but also 
enables the second shaft to be brought to one 
Side or the other of, or in alignment With the co 
axial shafts and 3. By varying the distance 
between the axes of the concentric and second 
shafts it is possible to vary the value of maximum 
and minimum speeds attained by the driven ele 
ment 9. The nearer the axes of the concentric 
and Second shafts are brought, the less Will be 
the variation in the angular velocity of the driven 
element in each of the four bar chains, and the 
more will the speed of the driven element in each 
chain approach constant speed. When all three 
shafts are in alignment all the shafts , 2 and 3 
will rotate at constant angular speed, or if the 
first driving element 4 is driven at a variable 
Speed all three shafts Will rotate in the same 
angular relationship. When the axis of the Sec 
ond shaft lies on one side of a plane containing 
the axes of the concentric shafts (e. g., on the 
right hand Side of the concentric shafts as shown 
in Figure ) it will be found that maximum and 
mininum speeds will occur at certain angular 
positions of the driven element 9, and when the 
axis of the second shaft is arranged to lie on the 
Opposite side of the said plane containing the axes 
of the concentric shafts (i. e., on the left hand 
side of the axis of shaft when looking at Figure 
1), then the maximum and minimum speeds at 
tained will occur in different angular positions of 
the driven element. In the case of the construc 
tion shown in Figure 1, it is found that if the 
parts are suitably proportioned in the manner 
indicated above, that when the levers are in the 
position shown in full lines in Figure i, the lever 
9 is moving at approximately maximum speed 
and when the levers are in the position shown in 
dotted lines, then the lever 9 is moving at ap 
proximately Ininimum speed. 
Since the shaft 2 is rotatably supported by 

the pivoted support B, such support may be ad 
justed while the machine is running to position 
shaft 2 in any of the positions above described, 
and such adjustments may also be made while 
the machine is at rest. 

In the Specific construction shown in Figure 1. 
it will be seen that in each four bar chain the 
length of the driving lever 4 or as the case 
may be is longer than the driven lever in that 
chain (6 or 9 as the case may be) and the link 
connecting the driving and driven levers in each 
chain, (that is the link 5 or 8 as the case may be), 
is shorter than the driving lever in its chain, and 
the distance between the axes of the shafts 
&nd 2 is less than the length of the driven lever 
6 or 9. By arranging that the driving lever of a 
chain is longer than its driven lever all other 
factors being constant, a greater variation in 
Speed is obtainable than would be obtainable if 
the driving and driven levers were, for example, 
equal. By taking advantage of this fact, it is 
possible to increase the cyclic speed variation by 
increasing within reasonable limits the length 
of the driving lever of a chain relatively to the 
driven lever, and by putting two such chains in 
series the cyclic speed difference is obviously still 
further increased. This fact can be used to ad 
vantage when designing the cyclically variable 
speed driving mechanism for use in board cutting 
machines which are to be capable of cutting from 
a web, boards of comparatively widely differing 
lengths. 
When the second shaft is arranged to lie on 

the left hand side of the axis of shafts and 3 
and at the same distance from said axis, mini 
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4. 
mum speed will occur substantially at the angular 
position of the lever 9 where maximum speed 
occurred previously, and maximum Speed will 
occur at the angular position of the driven lever 
9 where minimum speed occurred previously. 

It is found that the points of maximum and 
minimum velocity occur at about 180° from one 
another, and thus when the axis of the shaft 2 
moves from one side to a position. On the other 
side of the axis of the shaft , the point of mind 
mum velocity will be substantially in the same 
angular position of the driven element in which 
maximum velocity occurred previously and vice 
WeS8. 

It is also found that the point of minimum ve 
locity occurs when the driven lever of a given four 
bar chain approximately overlies a line joining 
the axes of the driving and driven levers respec 
tively, that is, when the driven ever lies ap 
proximately across the axis of the driving lever. 
Thus, by this construction it is possible to vary 

not only the amount or value of maximum and 
minimum speeds attained, but also to alter the 
angular positions of the driving element at which 
maximum and minimum speeds are attained. 

In applying such a driving mechanism to a cut 
off mechanism of the type described for cutting a 
moving web it will be appreciated that if the 
cutter is mounted so as to be fixed in definite 
relationship with the driven lever 9, then that 
cut-off mechanism can be arranged to cut when 
the cutter has approximately its maximum pe 
ripheral speed, and it can be arranged to cut 
when it has approximately its minimum periph 
eral speed. Further, it is also possible to vary 
the value of these maximum and minimum speeds 
by altering the distance between the driving and 
driven shafts, and in addition, by providing a war 
iable-reduction gear for driving the driving lever 
4 of this cyclically variable speed driving gear, 
it is possible to obtain a very large range of var 
iation in the lengths which the cutting element 
can sever from a Web which moves at a prede 
termined speed. 
The cutter usually comprises two co-operating 

cutting elements geared together. In Figures 2 
and 5, one of the cutters 5 is shown mounted 
on the shaft 3, and the other cutter f6 is mounted 
to co-operate with the cutter 5, the two cutters 
5 and 6 being geared together by the toothed 

wheels 7 and 8. The remaining references on 
Figures 1, 2 and 5 are dealt with later when com 
paring the arrangement shown in Figures 1 and 
2 with that shown in Figures 3 and 4. 

It will be appreciated that by means of the 
present invention a very simple and easy adjust 
ment can be made for altering the length of cut 
by simply changing the position of the second 
shaft, and at the same time altering the speed at 
which the driving lever 4 is to be rotated. It 
will be understood, when changing the speed of 
the driving element 4 one would merely have to 
increase or reduce the angular velocity at which 
this element is rotating, that angular velocity of 
course being preferably constant throughout a 
complete rotation. 

In an alternative example shown in Figures 3 
and 4, instead of having two four bar chains in 
series as mentioned above, a single four bar chain 
is provided with levers and links having propor 
tions as mentioned above for each of the chains 
in the first example. In Figure 3, the full lines 
indicate the positions of the levers when the 
driven lever is moving at approximately maxi 
mum speed, and the dotted lines indicate the 

2,215,762 
positions of the levers when the driven lever has 
approximately minimum velocity. 
In this second alternative the driving lever 0 

is fixed to a shaft 0 which is provided with a 
toothed wheel 0 which meshes with a second 
toothed wheel 02, this second toothed wheel 02 
being mounted on a fixed axis fo and rotated 
for example at constant angular speed through 
a reduction gear. The driven lever is fixed to 
a shaft 6 which is at the same distance from 
the axis O of the second toothed wheel 02 
as is the Exis of the driving lever 40. The axis 
of the driving lever 40 can be moved through an 
arcuate path, and thus the distance between the 
axes of the shafts 90 and 6 can be varied, or 
these two axes can be brought into alignment to 
cause the driving and driven levers 40 and 60 to 
move at the same angular velocity. Also, the axis 
of the driving lever 40 can be moved to lie on 
either side of a given plane containing the axis 
of the driven lever 80. Thus in this example also 
a fixed position of the main drive is provided, 
although the axis 00 about which the driving 
lever of the four bar chain rotates is movable. 
By correctly proportioning the distance between 
the fixed axis of the second or driving toothed 
wheel 62 and the axis about which the driving 
lever 40 rotates, that is, the radial distance of the 
axis of the driving lever 40 from the point about 
which it moves through an arcuate path, it is pos 
sible (as will be explained below), to arrange 
that the maximum speed of the driven lever 60 
when the axis about which the driving ever ro 
tates is at its greatest distance from the driven 
shaft 6 (on, say, the right hand side thereof), 
and the minimum speed of the driven lever 0 
When the axis about which the driving lever 4 
rotates is at its greatest displacement from the 
driven shaft (on, say, the left hand side thereof) 
will occur at Substantially the same angular po 
sition of the driven lever 60. When such a con 
struction is used on a cutting machine as de 
Scribed above, this angular position can be ar 
ranged to coincide fairly approximately with the 
Cutting position of the cutter. The cutter 
fixed to the shaft in Figure 4 is arranged simi 
larly to the Cutter shown in Figure . 

In this construction, comprising a single kine 
natic four bar chain, the driving lever 40 is 
longer than the driven lever 60, the link 50 con 
necting the two levers 40 and 60 is shorter than 

... the driving lever 40, and the distance between 
the axes about which the levers 40 and 60 rotate 
is itself less than the length of the driven lever 60. 

In the case of the particular second construc 
tion shown in Figure 3, in which there is only a 
single four bar chain, minimum velocity occurs 
when the driven lever 60 is approximately in the 
position shown in dotted lines, and maximum ve 
locity occurs when the driven lever 60 is (as 
shown in full lines), at an angle of approximately 
136 to the position in which it lies when it has 
minimum velocity. 

In the construction shown in Figure 3, the driv 
ing shaft 00 is shown on the left hand side of 
a vertical plane which contains the axis of the 
shaft 6. If, now, it is desired that when the axis 
of the shaft 00 is on the right hand side of the 
vertical plane containing the axis of the shaft 
6 that minimum velocity will occur when the 
lever 60 is in the position shown in full lines in 

' Figure 3, it will be necessary to arrange that the 
axis of the shaft foo will intersect the full line 

. 60 shown in Figure 3, since minimum velocity al 
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ways occurs approximately when the driven lever connected at points spaced from the respective 
intersects the axis of the driving lever. 
Thus, in order to obtain the ideal, the shaft 00 

When it lies on the left-hand side of the shaft 6 
should move along the dotted line shown in Fig 
tire 3 joining axes of OO and 6 so that in all 
cases maximum velocity will occur when the 
driven shaft 60 is in the angular position shown 
in full line in Figure 3 and when the shaft OO is 
On the right-hand side of the axis of the shaft 
6 looking at Figure 3, if the axis of the shaft 
60 moves along the full line 60 in Figure 3, 

then whenever the lever 60 is in that position 
(shown in full lines) the lever 60 would, in that 
position, have minimum velocity. - 
Thus with such an arrangement one can en 

Sure that maximum and minimum velocity will 
OCCuir approximately at the position of the lever 
68 in full lines in Figure 3 when the shaft too 
is on the left and right hand side respectively 
of the shaft 6i, subject of course to the shaft 
O) lying on the dotted or full line 6 as the case 

Anay be. In practice, however, since it is desired 
to make the shaft to the driving shaft it would 
be inconvenient to have the shaft moving along 
the line joining the shafts. 00 and 6 and along 
the full line in which the lever 6 is shown in 
Figure 3. Since the shaft, O is driven through 
the toothed wheels and 2 the latter being 
on the fixed shaft (3, it is found that by Suitably 
proportioning the size of the wheels of and (2 
it is possible to arrange that the centre of the 
shaft () is at such a distance from the shaft 
SC3 that the shaft will move through an 
arcuate path shown by the broken line C5 in 
Figure 3 which arcuate path should be arranged 
to coincide, as nearly as possible with the angular 
path entioned previously. 
A link member is provided to keep the 

shafts and 3 at the proper distance from 
one another so that the toothed wheels to and 

. (32 remain in mesh. During adjustment of the 
cutting speed, the link member 04 which acts as 
a pivoted support for shaft (), moves angularly 
about shaft 3 as an axis and thus alters the 
spacing between the axes of shaft 6 and shaft 
O), which latter is rotatably carried by member 
4. As in the case of support previously re 

ferred to, the member 34 may be adjusted to 
different angular positions either while the ma 
chine is running, or at rest. Under either con 
dition, the gear foil during adjustment will move 
arcuately in planetary manner with respect to 
its driving gear 02 while maintaining proper 
meshing relationship therewith, and support 4 
will move angularly about shaft 03 as an axis 
while relative angular movement takes place be 
tween support de 4 and shaft it, which latter 
moves bodily with support 4. 

In the embodiment of Figures 1 and 2 shaft 
constitutes a rotary driving member and shaft 2 
a rotary driven member of the first four bar 
chain, embodying the pivoted ink 5. Shaft, 2 
constitutes a rotary driving member and shaft 
3 a rotary driven member of the second four bar 
chain including the link 8, the two four bar 
chains thus operating in Series. 
In the embodiment of Figures 3 and 4, shaft 

IGC constitutes a rotary driving member and 
shaft 6 a rotary driven member of the single 
four bar chain used, which includes the link 50. 
In both embodiments last above referred to, the 
shafts and the levers or arms respectively affixed 
thereto constitute crank arms between which the 
respective links above referred to are pivotally 

axes of rotation. 
It will be appreciated that when the axis of 

the shaft foo moves through the arcuate path . 
shown in chain lines in Figure 3 that it is not 
possible to ensure that maximum and mininn. 
Velocities will always occur for exactly the same 
angular position of the driving element 80 when 
the axis of shaft OO is on one side or the other 
as the case may be of the axis of the driven shaft 
6. Nevertheless, it is possible to obtain a fair 
approximation of the position of the driven lever 
80 when maximum and minimum velocities occur, 
since the position of the driven lever 60 at which 
maximum and minimum speeds occur will lie 
within a close range of positions of that lever. 

in the case of the construction shown in Fig 
ure 1 employing two four bar chains in Series, 
the reason for mounting the second shaft on the 
pivoted member is rerely to provide an easy 
means for moving the second shaft and not for 
the reason just mentioned in relation to Figure 3. 
In Figure the shaft 2 is noted on an ange 

larly movable raember, Imerely to provide a means 
whereby an easy adjustment may be made in re 
gard to the setting of the shaft 2, and thus any 
well known means may be provided for aligning 
the angulary nowable Support, C in the desired 
position. 

In the construction shown in Figure , there 
fore, it is desirable that the arc through which 
the axis of the shaft 2 swings shall be as near 
as possible to a straight line passing through the 
axes of the shafts and 2, because by swinging 
the shaft through an arcuate path it will be ap 
preciated that one Wii, not necessarily obtain, 
maximum and Finimum velocities at the position, 
of the lever 9 shown in flines in Sigure when 
the axis of shaft 2 is on the right and left hand 
side respectively of the shaft d. 

It is found, however, in practice that the ever 
9 reaches its maximum velocity when it is in the 
position marked by the chain line 9 in Figure , 
and thus if the arcuate curve 9 through which 
the axis of the shaft 2 is noved by the pivoted 
support it is fairly flat as shown in Figure 1, then 
for practical purposes it can be stated that for 
certain angular positions of the driven member 
9 at which maximum velocity occurs, when the 
shaft 2 is on the right hand side, the minimum 
Welocity will occur at Substantially one of those 
positions when the axis of the shaft 2 is on the 
left hand side of the axis of shaft; i. 

In the example first discussed above, and as 
shown in Figures and 2, the proportions of the 
links and levers were such that the angular po 
sitions at which the driven ever reached maxi 
Enum and minimum positions were at about 80' 
to one another, and in that case, therefore, the 
movement of the adjustable axis through an 
arcuate path was simply for the purpose of pro 
viding an easy adjustment to that axis. 

It will be appreciated, however, that when 
other proportions for the links and levers are 
provided that the angular positions of the driven 
element at which maximurn and minimum speeds 
occur are not always necessarily at 180 to one 
another. In such cases the adjustable member 
will be moved through an arcuate path for the 
same reason as the construction shown in Fig 
ures 3 and 4 is arranged to move the adjustable 
shaft through an arcuate path. In such a case, 
therefore, the member it shown in Figures i and 
2 would be made of a sufficient length to enable 
the desired arcuate path to be obtained. 
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In Figures 5, 6 and 7 is shown a somewhat 

modified embodiment of the machine in which 
two kinematic four bar chains are provided in 
series for driving the cutters and the same ref 
erence letters are used as in Figures 1 and 2 
which show diagrammatically a similar machine. 
The shaft f is in the form of a sleeve and is 

rotated by a worm wheel 06 keyed to it and 
driven by a worn 07. The driving iever 6 is in 
the form of a crank disc connected by a pin 08 
to the link 5. The link is connected to ever 
8 by a pin 09 and in this case levers 8 and are 
formed in one piece or Web, see Figure . The 
shaft 2 is fixed to a boss in the Web constituting 
levers 6 and . The link is connected to lever 
7 and lever 9 by pins and 8 respectively, and 

20 

it will be seen from Figure 7 that the lever 9 is 
also formed as a crank disc. The shaft 3 is 
keyed to the middle of disc 9 and is co-axial with 
the sleeve forming the shaft . 

In order to enable the shaft 2 to be moved 
relatively to shafts and 3. it is carried in a 
bearing if 2 which has spigots 3 attached to it 

30 
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0 respective axes of rotation, a normally stationary 

and supported in bearings 4 in the frame is 
of the machine. A screw ff0 is attached to one 
spigot and a rotatable nut 7 causes the screw 
to rise or fall as desired and move the shaft 2 
bodily, parallel to itself. The nut T is rotated 
by a worm wheel fle fixed to it and rotated by a 
worm f 9. 

It will be observed in this case that the mov 
able shaft 2 is moved in a straight line instead of 
in an arc as in the constructions shown in Flig 
ures 1-4. 
In this last described embodiment of the in 

vention, adjustment of the cutting speed also 
may be made either while the machine is run 
ning or at rest, since the movable shaft 2 is jour 
nated in the support constituted by members ff2, 

3, which support like the supports O and 104 
previously referred to, remains stationary during 
normal operation and is the part of the machine 
which is shifted from one position to another 
when adjustment is to be made. . . . 

In the embodiment of Figures 5 to , the hollow 
shaft constitutes a rotary driving member hav 
ing the crank arm. 4, and, shaft 2 having the 
crank arm 6 constitutes a rotary driven nem 
ber, of the first four bar chain including piv 
oted link 5. Shaft 2 having the crank arm 
constitutes a rotary driving member, and shaft 
having the crank arm 9 a rotary driven men 

ber, of the second four bar chain including the 
pivoted link 8. Thus the two four bar chains 
operate in series. - 
. The cutter 5 is fixed on shaft 3 and a gear 8 
on the same shaft drives the cutter 6 through 
gear as in the case of the arrangement de 
scribed with reference to Figures 1 and 2. 
What I claim as my invention and desire to 

secure by Letters Patent is: . 
1. A cutting machine of the continuously driv 

en type including a cutter constructed to have 
at the time of cutting a component of motion in 
the direction of travel of the material being cut, 
and an actuating mechanism for said cutter in 
cluding rotary driving and driven members, a 
link pivotally connected to each of said driving 
and driven members at points spaced from their 
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support rotatably carrying one of said rotary 
members, said support however being adjustably 
mounted for movement in a path transverse to 
the axes of rotation of said rotary members to 
vary the distance between such axes of rotation 
and thereby regulate the cutting speed of the 
cutter, mechanism for positioning said support 
in various positions in said path, the above men 
tioned parts of the machine being constructed 
and arranged to afford adjustment of said sup 
port While the machine is running, 

2. A cutting machine of the continuously driv 
en type including a cutter constructed to have 
at the tine of cutting a component of motion in 
the direction of travel of the materials being cut, 
and an actuating mechanism for said cutter in 
cluding a plurality of pairs of rotary driving and 
driven crank members connected in series, each of 
said pairs of driving and driven crank members 
having a link pivotally connected therebetween 
at points spaced from their respective axes of ro 
tation, the output crank member of one of said 
pairs and the input crank member of another 
of Said pairs being carried by a common support, 
and means for adjusting the position of said sup 
port with respect to the axes of rotation of the 
input crank element of the first pair and the 
output crank element of the other pair, to there 
by regulate the cutting speed of said cutter. 

3. A cutting machine as set forth in claim 1, 
Wherein said rotary driven member is mounted 
to rotate about a fixed axis, and said support is 
mounted to afford pivotal movement thereof 
about an axis spaced from said fixed axis, said 
support rotatably carrying said rotary driving 
member at a point spaced from said spaced axis. 

4. A cutting machine as set forth in claim 1, 
wherein said rotary driving member comprises 
a hollow member, and a rotatable driving mem 
ber for the cutter mechanism enclosed by said 
hollow member. 

5. A cutting machine of the continuously driv 
en type including a cutter constructed to have 
at the time of cutting a component of motion in 
the direction of travel of the material being cut, 
and an actuating mechanism for said cutter in 
cluding rotary driving and driven members, a 
link pivotally connected to each of said driving 
and driven members at points spaced from their 
respective axes of rotation, a normally stationary 
support rotatably carrying one of said rotary 
members, said Support however being adjustably 
mounted for movement in a path transverse to 
the axes of rotation of Said rotary members to 
vary the distance between such axes of rotation 
and thereby regulate the cutting speed of the 
cutter, said rotary driving member carrying a 
gear, a driving gear meshing therewith and 
mounted to rotate on a fixed axis, said support 
being pivotally mounted on the axis of said last 
mentioned gear, said support rotatably carrying 
said rotary driving member at a point spaced 
from said last mentioned axis, said support be 
ing angularly adjustable about said fixed axis to 
vary the distance between the axes of rotation of 
said rotary driving and driven members, the 
above mentioned parts of the machine being con 
structed and arranged to afford adjustment of 
the support while the machine is running. 
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