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This invention relates to a sampling device and method 
and more particularly to a device and method for ob 
taining a sample from moving sheet material. 
The device may be used for cutting paper samples from 

the take-up reel of a paper making machine for the pur 
pose of checking the moisture content of the paper. 
However, the invention is not limited to paper but rather 
is directed to any type of sheet material, such as paper, 
cellophane or other synthetic materials, from which it is 
necessary to obtain a sample for testing or analysis pur 
poses. For obvious reasons, it is desirable to have a 
method and apparatus for obtaining samples from mov 
ing sheet material so that valuable time will not be lost 
by stopping the process in order to obtain such a sample 
from a stationary source. 

In order to obtain a true sample from the moving sheet 
material that is not subject to minor variations that 
might occur along the edges of the sample, this invention 
provides an apparatus and process for obtaining a sample 
disposed from the edges of the longitudinally moving sheet 
material. 

Broadly, therefore, the invention is directed in part to 
an apparatus for obtaining a sample from sheet material 
which is relatively movable with respect to the sample 
cutter comprising a pair of relatively movable slitting 
knife means for slitting or piercing the sheet material, 
and means to make the knife means effect contact between 
the slits formed thereby during the relative motion for 
sitting a sample from the sheet material. Generally, the 
sheet material is moving and the sample cutter is station 
ary, although the only important feature is relative mo 
tion between the two. Furthermore, the sample cutter 
usually comprises a frame member to which the slitting 
knife means are operatively secured, although a Scissor 
construction might be utilized in which it might be con 
tended that there was no frame element. Preferably, 
the slits formed by each knife means piercing the moving 
sheet material will contact each other in at least two 
places so as to sever a sample cleanly from the interior. 
of the moving sheet material. 
More specifically, it is an object of this invention to 

provide a portable sample cutter for obtaining a sample 
disposed from the edges of longitudinally moving sheet 
material comprising a frame member, a pair of slitting 
knife means operatively secured to the frame member 
with at least one of the knife means being transversely 
movable on the frame member with respect to the longi 
tudinal direction of travel of the moving sheet material, 
the slitting knife means being longitudinally disposed with 
respect to each other, means to move at least one of the 
knife means from a first position transversely disposed 
to one side of the other knife means to a second position 
transversely disposed to the other side of the other knife 
means whereby the slits formed by each knife means 
piercing the moving sheet material will cross each other 
so as to sever the leading transverse edge of a sample 
cleanly from the sheet material, and means to return the 
knife means to the first position so that the slits will cross 
each other and cleanly sever the trailing transverse edge 
of the sample whereby the sample may be removed from 
the moving sheet material easily. 

It is also an object of this invention to provide an im 
provement in the method for obtaining a sample from 
sheet material broadly comprising the steps of simul 
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taneously piercing the sheet material with two slits and 
directing the sits into contact with each other so as to 
sever one transverse edge of the sample cleanly from the 
sheet material. Furthermore, the slits may be directed 
outwardly in opposite directions to enlarge the spacing 
between the slits and thereafter directed inwardly toward 
each other until they come in contact so as to sever the 
other transverse edge of the sample cleanly from the 
sheet material. Once the sheet material sample has been 
Severed between the slits, it may be removed. 
More specifically, this method comprises the steps of 

piercing the moving sheet material with two slits dis 
posed from the longitudinal edge of the sheet material, 
directing the slits in a first direction inwardly toward 
each other, intersecting the slits so as to sever the leading 
transverse edge of the sample cleanly from the sheet ma 
terial, continuing the slits in the first direction outwardly 
away from each other until they are spaced apart by a 
predetermined distance, directing the slits in a second 
direction inwardly toward each other, intersecting the slit 
So as to sever the trailing transverse edge of the sample 
cleanly from the sheet material thereby enabling the 
Sample to be easily removed from the sheet material, and 
removing the sample from the sheet material. 

It will be seen that the knife means completely severs 
the leading and trailing transverse edges of the sample 
along with the longitudinal edges of the sample so that the 
sample can be removed without any initial or final sever 
ing performed manually by the operator. Heretofore, as 
illustrated in the patent to Cundiff et al., 2,837,155, of 
June 3, 1958, sampling from moving sheet material re 
quired separate severing of the transverse edges of the 
sample after the sample was cut because the slits did not 
intersect or come into contact with each other. The 
invention described herein removes this defect in sampling 
procedure, which, in all probability, resulted in the sheet 
material operation being shut down so that the sample 
could be punched out of the sheet material manually. 
The utilization of the apparatus and method described 
herein provides a continuous operation which results in 
a sample being taken quickly and evenly without inter 
fering with the operation of the particular material proc 
ess. Naturally, such a continuous operation will result in 
numerous savings due to the reduced work force required 
to operate the sampling devices and due to the savings 
in machine downtime. It should also be noted that the 
Sample obtained herefrom is continuous and may be of 
any desired length which provides a sufficient sample size 
for the desired testing purposes. 

Furthermore, in sampling devices which require the 
sample to be at least partially punched out of the mov 
ing sheet material, it is generally necessary to take the 
Sample from the moving sheet prior to its windup on the 
reel. Because the sample is cleanly severed from the 
moving sheet material and with the addition of a means for 
removing the cleanly severed sample from the moving 
sheet material, the device may be applied to the material 
after it has been wound on a take-up reel. Consequently, 
the chance of the device causing the sheet to break re 
sulting in product waste is clearly reduced. 

Likewise, within the area of avoiding material waste, 
it is an object of this invention to provide a means for 
varying the depth to which the knife means pierces the 
moving sheet material. Such a means will result in the 
precise number of layers of the sheet material being cut 
for a sample. 
A further problem experienced in sampling such ma 

terial as paper, wherein it is necessary to test or analyze 
the characteristics of the paper, such as its moisture con 
tent, is the fact that the sample changes its moisture con 
tent due to ineffective insulation from ambient changes 
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in temperature, relative humidity, and the like. Hereto 
fore, it was necessary to sever several additional layers of 
material so that the top layers could be discarded as not 
being representative of the characteristics of the moving 
sheet material. It is, therefore, an object of this invention 
to reduce exposure of the sample to these ambient condi 
tions. Accordingly, enclosure means are provided which 
are operatively associated with the removal means for re 
ceiving and storing the Severed sample so as to maintain 
its characteristics. This enclosure means might comprise 
a bag or some other type of container into which the 
sample is directed, or the enclosure means could be 
formed within the frame member or housing of the sam 
ple cutter itself. Likewise, the sample could be directed 
through an enclosed means directly to a moisture or other 
characteristic testing machine. It is a further object of 
this invention to include a method by which the charac 
teristics of the sample are maintained. 

While the advantages and accomplishments of the sam 
ple cutter described in this invention are numerous, it is 
an object of this invention to provide a device and proc 
ess which is simple and inexpensive so as to present an 
overall desirable commercial device. 

These and other objects of this invention are more 
clearly depicted in the following detailed description hav 
ing specific reference to the attached drawings in which 
the embodiments of the invention are shown, not to limit 
the scope of the invention in any respect but so that the 
principles thereof might be more clearly demonstrated. 

In the drawings: 
FIGURE 1 is a perspective view of the sample cutter 

shown cutting a sample from a roll of moving sheet ma 
terial; 
FIGURE 2 is a bottom plan view of the sample cutter 

shown with the knife means in its original, unbiased posi 
tion; 
FIGURE 3 is a front sectional view of the sample cut 

ter with the chute removed; 
FIGURE 4 is a top plan view of the sample cutter with 

parts broken away to disclose the interior thereof; 
FIGURE 5 is a perspective view of one of the knife 

means shown positioned on a transverse Support men 
ber; 
FIGURE 6 is a fragmentary front elevational view of 

the knife means; 
FIGURE 7 is a sectional side elevational view taken 

substantially along the lines 7-7 of FIGURE 4; 
FIGURE 8 is a bottom plan view of the knife means 

with the knife member removed to disclose the interior 
thereof; and FIGURE 9 is a schematic plan view illustrating the 
movement of the knife members in slitting a sample from 
the moving sheet material. 

Referring specifically to the drawings, FIGURE 1 is a 
perspective view of a portable sample cutter 12 shown 
removing a sample 14 of desired thickness T from a roll 
of sheet material 16 moving in a longitudinal direction 
as indicated by the arrow 18. It is obvious that the sheet 
material could be stationary and the sample cutter moved 
to obtain relative motion. In this latter situation in order 
to obtain a sample as shown in FIGURE 1, the sample 
cutter must be moved in a direction opposite to that in 
dicated by arrow 18. The sample 14 is taken at a posi 
tion disposed from the longitudinal edges 20 of the roll 
of longitudinally moving sheet material 16 so that the 
sample will not be subjected to distortion which often 
occurs on the edges of the sheet material. While a longi 
tudinal sample is shown being obtained, a transverse 
sample could be cut if the sheet material were stationary 
and the sample cutter moved transversely with respect 
thereto. 
As disclosed, the knife means 66 is housed in a frame 

member 22 having a first roller 24 attached to one end 26 
of the frame member and a second roller 28 attached 
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low the sample cutter 12 to be placed on the roll of mov 
ing sheet material 16 without dragging on the moving 
sheet material or otherwise hindering its longitudinal 
movement. In some situations, however, it may be de 
sirable to utilize a runner or skid-type of base. The sec 
ond roller 28 is shown extending all the way across the 
second end 30 of the frame member so that it can assist 
in picking up the leading transverse edge 32 of the sample 
14 with respect to the longitudinal direction of travel of 
the material, once it has been cut from the moving sheet 
material. Generally the mere frictional engagement of 
the front roller 28 with the leading transverse edge 32 of 
the sample will lift it up slightly so that it can be picked 
up and removed from the roll of moving sheet material. 
However, it is within the scope of the invention to in 
clude an adhesive surface on the roller 28, suction or 
any other similar means which might be used to aid in 
picking up and removing the sample once it has been sev 
ered from the moving sheet material. 

It is also desirable to have a chute 34 for aiding in the 
removal of the sample 14. As illustrated, the lower edge 
36 of one end 38 of the chute 34 is positioned adjacent 
to the roll of moving sheet material for cooperating with 
the roller in picking up and removing the sample. Be 
cause of changes in the size of the roll of moving sheet 
material 6 and thus in the configuration of the circum 
ference thereof, an adjusting means 40 is provided for 
allowing the lower edge 36 to be positioned adjacent 
to the roll of moving sheet material. As illustrated, a 
pair of support members 42 are secured at one end 44 
to the chute 34, and at the other end 46 the support mem 
bers are pivotally attached at 48 to the frame member 
22. A slot and pin means 50 is associated with the other 
end 46 of the support member 42 and with the frame 
mennber 22 at a position disposed from the pivotal con 
nection 48 so as to limit the pivotal movement of the 
chute. It is realized, of course, that within the Scope 
of the invention any other common mechanical con 
necting means could be provided. 
The other end 52 of the chute 34 has an enlarged 

facing 54 so that an encasing means 56, such as a plastic 
bag, can be easily attached thereto. The encasing means 
enables the sample to be caught once it is cut from the 
roll of moving sheet material. Thus, the encasing means 
prevents the characteristics of the sample, such as its 
moisture content, from being greatly affected by the 
ambient temperature, relative humidity and other undesir 
able variables. It will be appreciated that the chute 
could remove the sample directly to a testing or analysis 
machine by which certain characteristics of the sample 
are tested. Furthermore, the frame member 22 could 
be so configured that the sample 4 could be curled 
upwardly into a sample encasing means within the frame 
member 22 itself. 
As illustrated, the frame member additionally com 

prises a first handle means 53 and a second handle means 
60 secured at opposite ends, 26 and 30 respectively, for 
enabling the sample cutter to be hand-placed easily in 
an appropriate position to take a sample from the roll 
of moving sheet material. The first handle means 58 
has an operating lever 62 pivotally secured thereto at 64 
for movement into various operating positions. The op 
erating lever is operatively secured to a pair of slitting 
knife means 66 which are used to pierce the moving 
sheet material. 
As disclosed more specifically in FIGURES 2, 3 and 4, 

the knife means 66 is operatively secured to the frame 
member 22 with at least one of the knife means being 
movable with respect to the other knife means. The 
knife means is so secured to the frame means that when 
operatively moved by the operating lever 62, the slits 
68, shown in FIGURES 1 and 9, formed by each knife 
means 66 piercing the roll of moving sheet material will 
contact each other in at least one place for cleanly sever 

to a second end 30 of the frame member. The rollers al- 75 ing one transverse edge, as at 32, of the sample with 
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respect to the longitudinal direction of travel of the sheet 
material from the interior of the moving sheet material. 
As illustrated, each knife means is slideably mounted 
to one of a pair of transverse support members 70 for 
transverse movement. Each transverse support member 
is secured at its opposite ends to the frame member and 
each is longitudinally disposed from the other. 

Each knife means 66 is secured to the operating lever 
62 by a chain means 72 having a first end 74 and a 
second end 76. The first end of each chain means is 
secured to the knife means and at least a portion 78 of 
each chain means extends in a first transverse direction. 
The portion 78 of the chain means is retained in the first 
transverse direction during the movement of the chain 
by extending the chain around a plurality of guide means 
80 secured to the frame member 22 and positioned in 
such a manner that a longitudinal pull on the operating 
lever will cause the chain to exert an axial pull in the 
first transverse direction. A spring means 82 is attached 
at one end 84 to the knife means and at the other end 
86 to the frame member and extends at least partially 
in a second transverse direction opposite to that in which 
the chain means lies. When the operating lever 62 is 
released, the spring means pulls the knife means in the 
second transverse direction until the knife means is posi 
tioned in its original unbiased position as indicated at 88 
in FIGURE 2. 

In order to sever a transverse edge of the sample cleanly 
from the moving sheet material, the slits formed by the 
knife means must come into contact with each other in 
at least one place. Because the transverse support mem 
bers 70 are longitudinally disposed from each other, the 
knife means may be moved transversely past each 
other thereby enabling the slits formed by the knife means 
to cross one another thereby accomplishing a clean sev 
erance of one transverse edge. 

In order to accomplish the objects of the invention, 
however, it is not necessary that the slits cross over each 
other, but rather the knife means in their unbiased start 
ing positions could be exactly aligned so that the longi 
tudinal slits formed by each are contiguous. However, 
the difficulties in exactly aligning the pair of knife means 
so that the slits formed by each are contiguous makes 
the desirable unbiased position of the knife means slightly 
disposed from each other in a direction such that the 
initial movement of the knife means will cause the slits 
formed by each to intersect. The unbiased position 
as indicated at 88 in FIGURE 2 is determined by the 
distance to which the chain means 72 will allow the knife 
means 66 to be pulled by the spring means 82. The 
transverse movement of the chain means in one direc 
tion is limited by an abutment 90 shown in FIGURE 1 
depending from the first handle means 80 and limiting 
the movement of the operating lever 62 which in turn 
limits the movement of the chain means in one trans 
verse direction. 

It will be seen that when the spring means returns the 
knife means to its unbiased position, as at 88, the slits 
formed by the knife means will again cross over each 
other so that both the leading transverse edge 32, the 
longitudinal extending edges 92 and the trailing trans 
verse edge 94 will be cleanly severed from the roll of 
moving sheet material thereby defining a sample shown 
in FIGURE 9. 
As disclosed in FIGURES 5 through 8, the slitting 

knife means 66 comprises a knife holder 96 which is 
slidably secured to the transverse Support member 70 and 
a knife member 98 mounted in each holder. The knife 
holder comprises a block member 100 having an open 
ing 162 extending therethrough for slideably receiving the 
transverse support member 70 and a yoke iO4 pivotally 
secured at 06 to the block member 100 for movement 
in a horizontal plane. 
The yoke has a base element 108 and two upwardly 

extending opposed arms lie attached to the opposite 
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6 
edges 112 of the base element 108. The pivotal con 
nection 106, by which the yoke 104 is attached to the 
block member 10, is secured through the base element 
198 and the yoke so that the base element can move in a 
horizontal plane. In order to limit the horizontal move 
ment of the base element, an arcuate slot 114 is cut 
therethrough at a position disposed from the pivotal at 
tachment 26. A pin 16 is secured to the surface 118 
of the block member 110 adjacent to the base element 
108 of the yoke and extends upwardly into the slot 114. 
The slot 154 and pin 116 cooperate to limit the pivotal 
movement of the yoke. In one model of the invention 
the slot forms an arc of approximately 60' so that the 
yoke can move 30 to either side of the longitudinal axis 
120 of the knife member 98, as indicated in FIGURE 8. 
The longitudinal axis 120 is preferably substantially 
parallel to the longitudinal axis of the moving sheet 
material. 
As illustrated, the knife member 98 comprises an an 

nular cutting blade 122 which is tapered to an annular 
cutting edge 24. The annular cutting blade 22 is Sup 
ported between the upwardly extending arms 110 of the 
yoke 104. In the preferable form of the invention, the 
cutting blade 22 is rotatably supported on an axle 126 
secured to the upwardly extending arms 110. As such, 
the blade 122 rotates at approximately the sample speed 
as the moving sheet material. It will be appreciated, how 
ever, that stationary or blade-type cutters may be used 
or that even power driven knives could be used, driven 
perhaps at a speed varying from the surface speed of the 
roll, such as one and one-half times the speed of the 
roll. It is obvious that numerous modifications can be 
made within the scope of the invention to the type of 
knife means used to cut the sample from the moving sheet 
material. 

In order to vary the thickness T of the sample and, 
accordingly, in order to control the depth of the slit, it 
is preferable to include an adjusting means by which the 
knife elements can be extended beyond the frame means. 
In fact, it may even be desirable to have a knife means 
positioned so that it does not extend outside the confines 
of the frame member, or, expressed differently, so that 
it does not extend into contact with the moving sheet 
material, until it is adjustably moved into such position. 
Such an embodiment enables the sample cutter to be 
placed on the moving roll of material without initiating 
a slit thereon. At the appropriate time the slitting knives 
can be moved into contact with the moving sheet ma 
terial. As illustrated, however, the knife means extends 
naturally to a position in which the blades sit the mov 
ing sheet material. However, the blades can be adjusted 
so that they form a deeper slit. Such adjustment might 
comprise the axle 126 being eccentrically mounted for 
limited adjustment with respect to the work so that the 
distance that the knife element extends beyond the frame 
means may be adjusted by the variance in the eccentricity. 
Inasmuch as most of the material being sampled is very 
thin, the variance in the eccentricity allows an excellent 
means of controlling the depth of the slit. Within the 
scope of the invention, other means of varying the depth 
of the slits may be employed. 
As viewed in FIGURES 2 and 4, it would appear that 

the knife means 66 would have its transverse movement 
interfered with by the guide means 80. However, as 
illustrated in FIGURES3 and 6 the knife means is posi 
tioned below the guide means and has an arm 127 ex 
tending upwardly so that the first end 74 of the chain 
means 72 can be attached thereto and retained in a sub 
stantially horizontal position. Likewise, one end 84 of 
the spring means 82 is secured to the arm 12 by an ad 
justable means 29 which allows variations in the tension 
put on the spring. The maximum transverse movement 
of the knife means is limited by the upwardly extending 
arm coming into contact with the guide means at ap 
proximately the same time that the knife means comes 
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into contact with the side of the frame member. Fur 
thermore, it can be seen that the maximum transverse 
movement could also be determined by the distance 
through which the operating lever could be pivoted, as 
limited by the abutment 98 and the rear portion 131 of 
the handle means, shown in FIGURE 1. 
While the knife means is shown actuated by a chain 

means and a spring means, it is within the scope of the 
invention to utilize other common mechanical equiva 
lents. For instance, if thick paper, such as cardboard, is 
being sampled, or perhaps a plastic or the like, the spring 
may not have sufficient strength to return the knife means 
to its original unbiased position. Pneumatic cylinders 
could then be attached to the unit to provide sufficient 
force to return the knife means. 

In operation, the utilization of this sample cutting de 
vice provides a unique method of obtaining a sample dis 
posed from the edge of sheet material moving relative to 
the cuting device comprising the steps of piercing the sheet 
material with two slits 68, preferably disposed from one 
edge, as at 20, of the roll of sheet material 16, directing 
the slits into contact with each other, as at 28 in FIG 
URE 9, so as to sever one transverse edge, as at 32, of 
the sample clearly from the sheet material. Such steps 
provide a great improvement in present procedures inas 
much as one transverse edge is completely severed from 
the sheet material. Thereafter, the slits are directed out 
wardly in opposite directions to enlarge the spacing be 
tween the slits and subsequently directed in Wardly toward 
each other until they come in contact, as at 130 in FIG 
URE 9, so as to sever the other transverse edge, as at 94, 
of the sample clearly from the sheet material allowing 
the sample, severed between the slits, to be easily re 
moved. 

Generally, the sheet material is pierced by the two slits 
simultaneously and the slits formed by Such simultaneous 
piercing are parallel. If the slits, as initially formed in the 
moving sheet material, are disposed from each other, it is 
necessary to direct them in a first direction inwardly to 
wards each other until they intersect so that the leading 
transverse edge of the sample can be severed cleanly 
from the sheet material. The slits are then directed out 
wardly away from each other in the same first direction 
until they are spaced apart by a predetermined distance. 
The slits are retained in their spaced apart relationship 

for a predetermined length, as measured by the desired 
length of the sample to be obtained from the moving sheet 
material. The desired length is in part determined by the 
size of the sample necessary for determining, for instance, 
the moisture content thereof. Once a sample of sufficient 
length has been obtained, the slits are redirected in a Sec 
ond direction inwardly towards each other until they in 
tersect so as to sever, the trailing edge of the sample clean 
ly from the sheet material thereby enabling the Sample to 
be easily removed therefrom. 
The slits are moved towards and away from each other 

by actuating the operating lever. As illustrated, a pull 
on the operating lever by hand causes the blades to move 
inwardly towards each other and then outwardly from 
each other after the point of intersection. In other words, 
the blades are moved in opposite directions toward the 
longitudinal edges of the sheet material, and in a direc 
tion such that they will intersect each other. When the 
operating lever is retained in a set position, a sample of 
predetermined length and predetermined width may be 
obtained. Thereafter, when the operating lever is re 
leased, the springs return the knife members to their orig 
inal position thereby moving the knife members in oppo 
site directions towards each other until they intersect and 
then away from each other until they reach their original 
positions. 
As seen in FIGURE 9, a sample having tapered end 

portions 134 is formed by the simultaneous transverse 
movement of the knife holders and longitudinal move 
ment of the material. The knife member is pivotally 
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3. 
connected to the block member so that the cutting edge 
of each knife can be substantially aligned with these di 
agonal cits thereby reducing the chance of ripping the 
sheet. If the cutting edge came down to a point, it would 
not be necessary to provide this pivotal action between 
the knife member and the block member. The longitu 
dinal movement of the sheet material and the transverse 
movement of the knife means causes the knife blade to 
swivel into a diagonal alignment, limited by the slot 14 
and pin 16, whenever these two movement forces oper 
ate against the knife blade. Once the knife means is 
positioned at a desired distance apart, the transverse move 
ment of the knife means is ceased and the longitudinal 
movement of the sheet material causes the knife blade 
to swivel into alignment substantially parallel to the longi 
tudinal axis of the moving sheet material. The various 
positions of the knife member are illustrated beside the 
slits forming a sample in FIGURE 9. 

It will be appreciated that the above method also in 
cludes the step of removing the sample once it has been 
severed by the slits. Although removal means are pro 
vided to aid in removing the sample from the moving 
sheet material, it should be pointed out that the mere 
cross-over action of the slitting knife members 98 will 
have a tendency to lift up the leading transverse edge of 
the sample. Furthermore, it is desirable to remove the 
sample into an encasing means so as to preserve its char 
acteristics, such as its moisture content. The encasing 
means could include a plastic bag in which the sample 
would be retained in a coiled, loose, randomly folded, or 
bunched condition, as it has been found that this is the 
most desirable way to store a 'sample in order to prevent 
variances in its particular characteristics. 

It will be seen that the provision of an encasing means 
and the steps of directing the sample into the encasing 
means could well be adapted to existing sample cutting 
machines and methods. Likewise, it is preferable to change 
existing sample cutters and methods of obtaining samples 
to include the means and method of bringing the two slits 
into contact with each other so that the sample can be 
cleanly severed from the sheet material. Such a modifi 
cation to existing machines might be more difficult be 
cause of the construction of the cutters and the use of 
one transverse member on which each cutter is received. 

Although described as primarily a hand-held and hand 
operated device, it can be seen that with a few modifica 
tions the device could be modified to operate automati 
cally through the incorporation of electric or pneumatic 
operating systems. Furthermore, the process was shown 
obtaining a sample from a roll of material inasmuch as 
the layers of material found on a roll provide a firm 
foundation for receiving the cutting force of the blades. 
it has been found that the material occasionally rips when 
a sample is taken from a moving sheet material without 
some sort of support. However, it is realized that it may 
be desirable to cut samples in other locations in the proc 
ess, perhaps even without a supporting foundation there 
under, and accordingly the apparatus and method is not 
limited to obtaining a sample from a roll of moving sheet 
material. In such instances it may even be desirable to 
eliminate the rollers and utilize a runner or skid-type of 
base. 
The invention has been primarily described with sheet 

material which is moving, but, as previously stated, the 
sheet material in all instances could be stationary and 
the sample cutter moved to obtain this relative movement. 
Moving the sample cutter by hand might prove to be quite 
awkward, but if the sample cutter were incorporated into 
an automatic sample program, the sample cutter itself 
could be moved automatically thereby affording even and 
unvaried relative motion. 

While a preferred form of the invention has been illus 
trated in the drawings and discussed above, it should be 
adequately clear that considerable modification may be 
made thereto without departing from the principles of the 
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invention. Therefore, the foregoing should be considered 
in an illustrative sense rather than a limiting sense, and 
accordingly the extent of this invention should be limited 
only by the spirit and scope of the claims appended 
hereto. 

I claim: 
1. A portable sample cutter for obtaining a sample 

from sheet material, the sample cutter and the sheet mate 
rial being relatively movable with respect to each other, comprising: 
a pair of relatively movable slitting knife means for 

slitting the sheet material; and 
means to make the knife means effect contact between 

the slits formed thereby during the relative motion 
for slitting a sample from the sheet material. 

2. The sample cutter defined in claim 1 wherein the 
means to make the knife means effect a contact between 
the slits causes the slits to cross over each other. 

3. The sample cutter defined in claim 1 wherein each 
slitting knife means is offset from the other slitting knife 
means in the direction of relative movement of the sample 
cutter and the sheet material. 

4. A portable sample cutter for obtaining a sample 
disposed from the longitudinal edges of longitudinally 
moving sheet material comprising: 

a pair of slitting knife means for piercing the moving 
sheet material with at least one of the knife means 
being movable with respect to the other knife means; 
and 

means to move at least one of the knife means in rela 
tion to the other knife means to cause the slit formed 
by each knife means piercing the moving sheet mate 
rial to contact each other in at least one place so as 
to sever at least one transverse edge of the sample 
with respect to the longitudinal direction of travel 
of the sheet material cleanly from the interior of the 
moving sheet material. 

5. The sample cutter defined in claim 4 wherein the 
slits formed by each knife means piercing the moving 
sheet material will contact each other in at least two places 
so as to sever the sample cleanly from the interior of 
the moving sheet material. 

6. The sample cutter defined in claim 5 additionally 
comprising: means to remove the severed sample formed 
by the slits between the places of contact by the two slits. 

7. The sample cutter defined in claim 6 additionally 
comprising: enclosure means operatively associated with 
the removal means for receiving and storing the severed 
sample so as to maintain the characteristics of the sample. 

8. A portable sample cutter for obtaining a sample dis 
posed from the edges of longitudinally moving sheet ma 
terial comprising: 
frame means; 
a pair of slitting knife means for piercing the moving 

sheet material operatively secured to the frame means 
and extending at least partially beyond the confines 
of the franhe means into contact with the moving 
sheet material so as to pierce it, with at least one 
of the knife means being movable with respect to 
the other knife means; and 

means to move at least one of the knife means from a 
first position transversely disposed to one side of the 
other knife means to a second position transversely 
disposed to the other side of the other knife means 
whereby the slits formed by each knife means pierc 
ing the moving sheet material will cross each other 
so as to sever the leading transverse edge of a tapered 
sample cleanly from the sheet material. 

9. The sample cutter defined in claim 8 additionally 
comprising: means to return the holders to the first posi 
tion so as to sever cleanly the trailing transverse edge of 
the sample so that the sample may be removed from the 
moving sheet material easily. 

10. A portable sample cutter for obtaining a sample 
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disposed from the edges of longitudinally moving sheet 
material comprising: 

a frame member; 
a pair of slitting knife means operatively secured to the 
frame member with at least one of the knife means 
being transversely movable on the frame member 
with respect to the longitudinal direction of travel 
of the moving sheet material, the slitting knife means 
being longitudinally disposed with respect to each 
other; 

means to move at least one of the knife means from 
a first position transversely disposed to one side of 
the other knife means to a second position trans 
versely disposed to the other side of the other knife 
means whereby the slits formed by each knife means 
piercing the moving sheet material will cross each 
other so as to sever the leading transverse edge of a 
sample cleanly from the sheet materiali; and 

means to return the knife means to the first position So 
that the slits will cross each other and cleanly sever 
the trailing transverse edge of the sample whereby 
the sample may be removed from the moving sheet 
material easily. 

11. The sample cutter defined in claim 10 additionally 
comprising: means for extending the slitting knife means 
beyond the frame means into contact with the moving 
sheet material, the extending means being adjustable so 
as to vary the distance that the knife means extends be 
yond the frame means thereby controlling the depth of 
the slit and the sample. 

12. The sample cutter defined in claim it additionally 
comprising: means for removing the severed Sample, 
formed by the slits between the points of intersection of 
the two slits, from the moving sheet material. 

13. The sample cutter defined in claim 12 additionally 
comprising: enclosure means operatively associated with 
the removal means for receiving and storing the Severed 
sample so as to maintain the characteristics of the sample. 

14. The sample cutter defined in claim 10 wherein each 
slitting knife means comprises a knife holder operatively 
secured to the frame member and a knife member mounted 
in the holder. 

i5. The sample cutter defined in claim 14 wherein each 
knife holder comprises a block member operatively se 
cured to the frame member, and a yoke having a base 
element and two upwardly extending opposed arms at 
tached to opposite edges of the base element, the yoke 
being pivotally attached at its base element to the block 
member for movement in a horizontal plane. 

16. The sample cutter defined in claim 15 wherein the 
base element has an arcuate slot cut therethrough and 
disposed from the point of pivotal attachment to the block 
member and wherein the block member additionally com 
prises a pin depending therefrom and received in the slot, 
the slot and pin cooperating to limit the pivotal move 
ment of the yoke. 

17. The sample cutter defined in claim 15 wherein each 
knife holder additionally comprises an axle means having 
the knife member mounted thereon and being adjustably 
Supported between the upwardly extending arms of the yoke. 

18. The sample cutter defined in claim 17 additionally 
comprising means for adjusting the distance that the knife 
element extends beyond the frame means thereby con 
trolling the depth of the slit and the sample, the adjusting 
means comprising the axle means being eccentrically 
mounted SO as to vary the distance by the variance in the eccentricity. 

19. The sample cutter defined in claim 15 additionally 
comprising at least a pair of transversely extending and 
longitudinally disposed support members secured to the 
frame member, each block member being slideably 
mounted on One Support member for transverse move 
?ilent 
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29. The sample cutter defined in claim 0 wherein the 
means to move at least one of the knife means from a 
first position to a second position comprises a chain means 
having a first and second end, the first end of the chain 
means being attached to the knife means and at least a 
portion of the chain means extending in a first transverse 
direction, guide means connected to the frame member 
and having the chain means associated therewith so as to 
maintain at least a portion of the chain means transversely 
disposed by which an axial pull can be exerted on the 
knife means in the direction of its movement, trigger 
means pivotally secured to the frame member having the 
Second end of the chain means attached thereto, the trig 
ger means being movable between a first position wherein 
the knife means is disposed in its first position and a 
Second position wherein the knife means has been trans 
versely moved to its second position by means of the pull 
of the chain means, and wherein the means to return at 
least one of the knife means to the first position comprises 
a spring means operatively attached at one end to the 
frame member and at the other end to the knife means, 
the spring means being operatively associated with the 
knife means so as to return it to its first position when the 
trigger means is released. 
2. The sample cutter defined in claim 20 wherein there 

are two knife means, each of which has a chain means 
and spring means operatively associated therewith, each 
chain means having one end attached to the trigger means, 
the chain means and spring means associated with one 
knife means extending at least partially in opposite trans 
verse direction from the chain means and spring means 
respectively associated with the other knife means so as 
to move the two knife means in opposite directions with 
respect to each other. 

22. In a sample cutter for obtaining a sample disposed 
from the edges of longitudinally moving sheet material 
of the type having a frame member, a pair of slitting knife 
means for slitting the moving sheet material operatively 
connected to the frame member with at least one of the 
knife means being transversely movable with respect to 
the longitudinal direction of travel for the moving sheet 
material, and means to move at least one of the knife 
means transversely, the improvement comprising: 

Support means operatively connected to the frame mem 
ber and having the knife means mountable thereon, 
at least one of the knife means being movably mount 
ed thereon, the Support means being so arranged that 
the slits formed by the pair of knife means intersect 
each other thereby enabling a sample to be cleanly 
severed from the moving sheet material. 

23. In a sample cutter for obtaining a sample disposed 
from the edges of moving sheet material of the type 
having a frame member, a pair of slitting knife means 
for slitting the moving sheet material operatively connect 
ed to the frame member with at least one of the knife 
means being transversely movable with respect to the 
longitudinal direction of travel of the moving sheet mate 
rial, and means to move at least one of the knife means 
transversely so as to slit a sample from the moving sheet 
material, the improvement comprising: 
means for removing the slit sample from the moving 

sheet; and 
enclosure means operatively associated with the removal 

means for receiving and storing the slit sample so as 
to maintain its characteristics. 

24. In a method of obtaining a sample from sheet mate 
rial, the improvement comprising the steps of: 

simultaneously piercing the sheet material with two 
slits; and 

directing the slits into contact with each other so as to 
sever one transverse edge of the sample cleanly from 
the sheet material. 

25. In a method of obtaining a sample from sheet ma 
terial, the improvement comprising the steps of: 

piercing the moving sheet material with two slits; and 
crossing the slits pver each other so as to sever one 
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transverse edge of the sample cleanly from the sheet 
material. 

26. A method of obtaining a sample disposed from the 
edge of longitudinally moving sheet material comprising 
the steps of: 

piercing the moving sheet material with two slits dis 
posed from the longitudinal edge of the sheet mate 
rial; 

directing the slits into contact with each other so as 
to sever the leading transverse edge of the sample 
cleanly from the sheet material; 

directing the slits outwardly in opposite directions to 
enlarge the spacing between the slits; 

directing the slits inwardly toward each other until they 
come in contact so as to sever the trailing transverse 
edge of the sample cleanly from the sheet material; 
and 

removing the sheet material sample severed between 
the slits. 

27. A method of obtaining a sample disposed from 
the edge of longitudinally moving sheet material com 
prising the steps of: 

simultaneously piercing the moving sheet material with 
two slits disposed from the longitudinal edge of the 
sheet material; 

directing the slits in a first direction inwardly toward 
each other; 

intersecting the slits so as to sever the leading trans 
verse edge of the sample cleanly from the sheet ma 
terial; 

continuing the slits in the first direction outwardly away 
from each other until they are spaced apart by a 
predetermined distance; 

directing the slits in a second direction inwardly to 
ward each other; 

intersecting the slit so as to sever the trailing trans 
verse edge of the sample cleanly from the sheet ma 
terial thereby enabling the sample to be easily re 
moved from the sheet material; and 

removing the sample from the sheet material. 
28. The method as defined in claim 27 additionally 

comprising the step of maintaining the slits at a pre 
determined distance apart for a predetermined length after 
the slits have assumed the predetermined distance apart 
and prior to directing the slits in the second position. 

29. The method as defined in claim 27 additionally 
comprising the step of directing the sample after it has 
been removed from the sheet material in a continuous op 
eration into an encasing means so as to preserve the char 
acteristics of the sample. 

30. In a method for obtaining a sample from the inte 
rior of longitudinally moving sheet material of the type 
comprising the steps of forming two slits in the moving 
sheet material disposed from the edge of the sheet mate 
rial, directing the slits in opposite directions toward the 
longitudinal edges of the sheet material, directing the slits 
inwardly toward each other, and removing the sample 
from the sheet material, the improvement comprising: 

interSecting the slits in at least one place so as to sever 
at least one transverse edge cleanly from the moving 
sheet material. 

31. The improvement defined in claim 30 wherein the 
slits intersect each other in two disposed places so as to 
Sever both the leading transverse edge and the trailing 
transverse edge cleanly from the sheet material whereby 
the sample way be easily removed from the sheet mate 
rial. 

32. In a method for obtaining a sample from the inte 
rior of longitudinally moving sheet material of the type 
comprising the steps of forming two slits in the moving 
sheet material disposed from the edge of the sheet mate 
rial, directing the slits in opposite directions toward the 
longitudinal edges of the sheet material, directing the 
slits inwardly toward each other, and removing the sample 
from the sheet material, the improvement comprising: 



3,276,303 
13 

directing the sample after it has been removed from the 
sheet material in a continuous operation into an en 
casing means so as to preserve the characteristics of 
the sample. 

33. In a sample cutter for obtaining a sample from mov 
ing sheet material of the type having movable knife 
means for cutting the moving sheet material so as to 
slit a sample therefrom, the improvement comprising: 
means for removing the slit sample from the moving 

sheet; and 
enclosure means operatively associated with the removal 
means for receiving and storing the slit sample so 
as to maintain its characteristics. 

34. A sample cutter for obtaining a sample from mov 
ing sheet material comprising: 

a frame member; 
a pair of slitting knife means for cutting the moving 

sheet material operatively connected to the frame 
member with at least one of the knife means being 
transversely movable with respect to the longitudinal 
direction of travel of the moving sheet material; 

means to move at least one of the knife means trans 
versely so as to slit a sample from the moving sheet 
material; 

means for removing the slit sample from the moving 
sheet; and 

enclosure means operatively associated with the re 
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moval means for receiving and storing the slit sample 
so as to maintain its characteristics. 

35. En a method of slitting a sample from sheet mate 
rial, the improvement comprising the steps of: 
removing the sample from the sheet material; 
directing the sample, after being removed from the 

sheet material, in a continuous operation into an en 
casing means; and 

protecting the characteristics of the sample by the en 
casing means. 

36. A method of obtaining a sample from sheet mate 
rial comprising the steps of: 

slitting a sample from the sheet material; 
removing the sample from the sheet material; 
directing the sample in a continuous operation into an 

encasing means; and 
protecting the characteristics of the sample by the en 

casing means. 
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