
621,739 2, J. ECHOLS 

SAMPLE CUTTING APPARATUS 
Dec. 16, 1952 

Filed Jan. 24, 1949 2 SHEETS-SHEET l 

66 

INVENTOR. 

Joseph ECHOLs 

><--<--<--<<<<<<<<<<<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS| ???zxzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz&== €2 

  

  



Dec. 16, 1952 J. ECHOLs 2,621,739 
SAMPLE CUTTING APPARATUS 

Filed Jan. 24, 1949 2. SHEETS-SHEET 2 

(42 SaaSSAS 2N. SaaS 
s 

I SS 2. Say YSSN 2 22 Yax awayaway was 
2222222222 S&N 

INVENTOR. 
JOSEPH ECHOLS 

  

  

    

  



Patented Dec. 16, 1952 2,621,739 

UNITED STATES PATENT OFFICE 
2,621,739 

SAMPLE CUTTING APPARATUS 
Joseph Echols, Steubenville, Ohio, assignor to 

National Steel Corporation, a corporation of 
Delaware 
Applieation January 24, 1949, serial No. 72,472 

1. 
This invention relates to apparatus for taking 

samples from moving strip. - - - - - 

Application Serial No. 127,840, filed November 
17, 1949, by James J. Shanley and assigned to the 
assignee of this application, is related to the pres 
ent application. 
In the production of metal strip, it is desirable 

to take samples of the strip at frequent intervals 
along the length of the moving strip beforei 
passes to other sections of the mill or is coiled into 
large coils. Strip is customarily moved along at 
high speeds, and it is undesirable to stop the strip 
to enable samples to be taken. Stopping the strip 
reduces production and the interruption causes 
changes in the characteristics of the strip so that 
the strip is not uniform. Flying sample punches have been proposed for 
taking samples from moving strip. These sam 
pling devices have been complicated and expen 
sive and have necessarily included very complex 
control devices, all of which have made the cost 

my invention, the strip passes through an are in 
contact with a rotating cylindrical surface. 
Means are provided within the cylindrical sur 
face for severing a sample from the strip, and 
the apparatus includes control means operable to 
cause the severing means to remove a sample from 

e fring to the dra, 
verse sectional view through a ing the principles of the present 
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states about axis 23 which is the longitudinia is 
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Figure 2 is an end view, partially in section, 

of the apparatus of Figure 1 and taken as shown 
byline 2-2; 

Figure 3 is a sectional view taken along line 
3-3 of Figure 1; 

Figures 4 to 10, inclusive, are each fragmentary 
sectional views taken along the lines of like num 
ber on Figure 1; 

Figure 11 is an enlarged fragmentary sectional 
view taken along line f-f of Figure 1. 

Referring more particularly to Figures 1 to 11, 
inclusive, the apparatus for taking samples from 
moving strip such as the strip Sincludes a hous 
ing or drum 20 rotatably mounted on trunnions 
2 and 22 for rotation about a longitudinal axis 
23. Sample cutting means 24 is mounted within 
the housing 20 and is movable from a non-cut 
ting position within the housing outwardly into a 
cutting position by power-actuated means 25. A 
motor 26 is supported within housing 20 for rol 
tating the cutting means and the motor 26 and 
the means 25 are actuated through a control cir. 
cuit including manually operable switches 28 and 
29 for actuating the cutting means 24 to cut a 
Sample from the strip. The housing 20 is sup 
ported by a suitable framework 30 which is mov 
able transversely of the direction of strip travel 
so that the cutting means 24 can be moved trans 
versely of the strip to position the cutting means 
to cut a sample from the central portion of the 
Strip or from either edge portion of the strip 
as may be desired. 
The housing or drum 20 includes a cylindrical 

portion 32 having an external cylindrical Surface 
33. A plate 34 is fastened to one end of the cylin. 
der 32 and carries the hollow trunnion 22 rotat 
ably mounted in the supporting framework 30. 
A plate 35 is fastened to the opposite end of the 
gylinder 32 and carries the trunnion 2 which also 
is rotatably mounted in suitable bearings in the 
Supporting framework 30. The continuously 
moving strip S is supported and moved along its 
path of travel at a relatively high speed by means 
of power-driven roll means of the type custom 
arily used in steel plants and other plants for Supporting and propelling strip along a path. 
Rolls at 38 and 39, which may be driven, are provided for guiding the strip part way around 
the surface 33. As shown, the strips extends 
about surface 33 through an angle of about 90°, put the angle may be greater or less. The strip 
S is under tension, and it rotates the ho O SQat the peripheral speed of housing 20 is equal 

Oro. to the Speed of the strip S. The hous 
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of trunnions 2i and 22 and the longitudinal axis 
of the cylindrical surface 33. 
Within housing 2 and within cylindrical Sur 

face 33 there is mounted the sainple cutting 
means 24. A post 4 is connected to cylinder 32 
and has mounted thereon a sleeve 62. The sleeve 
42 is slidably mounted on post 4f for movement 
along a line normal to axis 23. In the opposite 
end of sleeve 42, there is mounted a cup 43 in 
which there is rotatably mounted a cutter 45. 
In the cutter 45, Figure 11, there is mounted a 
sample ejector or pusher 46 which is urged out 
wardly by a compressed spring 47. An Outward 
ly projecting shoulder 49 is provided on ejector 
4G which cooperates with an annular ring 38 in 
cutter 45 to retain ejector 46 in the cutter. The 
ejector 46 has limited inward and outward move 
ment, so that after the cutter 45 has cut a Sample 
the ejector 46 can and will push the sample out 
Wardly fronn the strip. 
A member 52 is mounted in cylinder 32 and 

carries the electric motor 26 which is connected 
through a flexible shaft 54 to a short bearing 
shaft 55 which extends through an opening in 
the base of cup 43 and is connected to the cutter 
45. When motor 2S is energized, the annular 
cutter 45 is rotated about its axis which is nor 
mal to the axis 23, and the extended axis of ro 
tation of cutter 45 intersects the axis 23 and 
coincides with a diameter of the cylindrical Sur- : 
face 33. 
A cutter opening 57 is provided in the periphery 

of the cylinder 32 and in alignment with cutter 
45. The cutting means 24 is movable from a 
non-cutting position inside of surface 33 out 
wardly through opening 57 for cutting a sample 
from the strip S. The sleeve 42 is connected to 
one end of a lever 58 which is pivotally supported 
at 59. The other end of ever 58 is connected to 
the end of a punger 69 of the Solenoid 25. 
Springs 6 urge plunger 63 upWardly and sleeve 
42 downwardly, as shown in Figure 1, so that the 
cutting means is held normally in the non-cut 
ting position inside of surface 33. When Solenoid 
25 is energized, the plunger 6 is noved out 
wardly and downwardly against the Springs 6 
to raise sleeve 42 and move the cutter 43 out 
wardly, through opening 57 and against the strip 
S to the sample cutting position. The longi 
tudinal axis of sleeve 42 coincides With the axis 
of rotation of cutter 5 so that cutter is nowable 
back and forth along the axis of rotation of the 
cutter and along a diameter of the Surface 33 in 
a path normal to axis 23. The Solenoid 25 is fas 
tened to a member 63 mounted in cylinder 32. 
The solenoid 25, cutting means 24 and notor 26 
are all movable with cylinder 32 about axis 23. 
The cutter 45 revolves about axis 23 and notor 
26 and solenoid 25 may be mounted so as to 
revolve about axis 23 instead of being mounted 
for rotating on axis 23, as shown. - 
As shown more clearly in Figures 2 and 3, the 

strip S moves through a predetermined arcuate 
path about axis 23 and extends part way about 
the cylindrical surface 33 through an angle of 
about 90°. The apparatus includes control 
means for preventing the cutting means from be 
ing moved out.Wardly to the cutting position ex 
cept when the cutter 45 is facing outwardly to 
ward the strip S or except when the cutter is in 
or almost in the same quadrant as the strip. On 
plate 63, there is mounted a bearing 67 in which 
is rotatably mounted one end of a shaft or arm 
68 which extends through hollow trunnion 22. 
On the frame 30, there is a bracket 69 which 
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4 
holds key which engages shaft 68 to prevent 
shaft 68 rotating with cylinder 32. The shaft 
68 is stationary and carries electrical control 
means at 2 within a cover 3 mounted on nei 
ber 63. 

Referring to Figures 1 to 1 and more partic 
ularly to Figure 9 on shaft €3, there is mounted 
a non-conductive segment 5 which supports an 
arcuate conductive member or switch contact 
member 5 connected through Wire to one side 
of a Scuice of electric current. In cover 3, 
there is mounted an annular non-conductive 
ring 8 supporting an annular conductive ring 
or contact membei S. The internal surface of 
ring 73 has the same radius of curvature as and 
is in electrical contact with the external surface 
of member 6. Ring 78 is connected through 
Wire 8 to one side of cutter motor 28 and is 
connected through wire 89 and wire 8 to the 
Solenoid 25. Thus, both the motor and solenoid 
25 are normally connected through electrical 
contacts 19 and 76 to wire 7 and one side of a 
SOUrce Of electric current. - 

Referring more particularly to Figures 1 and 6, 
an electrical contact 84 is mounted on and in 
Sulated from shaft 68 substantially the same as 
contact S. Contact 85 is connected through 
Wire 85 to normally open switch 29 which is 
connected through wire 88 and wire 8 to the 
other side of the source of electric current. An 
annular conductive ring contact, 89 is mounted 
in cover 73 and is insulated therefrom by a non 
conductive insulating ring 90. The ring 89 has 
internal Surface that is always in electrical con 
tact With contact 84 so that the ring 89 is elec 
trically connected to the source of electric cur 
rent when switch 29 is closed. Contact ring 83 
is connected through wire 9 to the opposite side 
of motor 26. Thus, when switch 29 is closed, 
motor 26 is energized and cutter 45 is rotated. 
Referring more particularly to Figures 1 and 8, 

the shaft 68 carries a non-conductive member 
92 which insulates and supports on the shaft 68 
an electrical contact 93. Contact member 93 is 
connected through wire 94, normally open switch 
28 and wire 87 to the source of electric current. 
The cover or housing 73 carries an annular, non 
conductive ring 95 which supports an arcuate 
contact segment 96 having an internal surface 
with the same radius of curvature as the external 
Surface of contact 93. The contact 93 is sta 
tionary and the contact 96 moves past and is in 
electrical engagement with contact 93 only when 
cutter 45 is facing outwardly toward the strips. 
Contact 96 is connected through wire 97 to a 
timer 98 which is normally electrically connected 
to the Solenoid 25. The timer 98 may be of any 
Suitable type and is normally closed but auto. 
matically opens a predetermined period after be 
ing energized to de-energize solenoid 25 when 
Switch 28 is held closed so that the closing of 
SWitch 28 Will cause only one sample to be taken. 

Normally, when it is desired to cut a Sample 
from the strip S, the operator will simultaneously 
close Switches 28 and 29. The closing of switch 29 
energizes motor 26 to rotate the cutter 45 about 
its axis. The closing of switch 28 connects the 
electrical contact 93 to wire 87 and when the 
contacts 92 and 96 are in engagement, the timer 
98 and Solenoid 25 are energized. Upon ener 
gization, the Solenoid 25 raises sleeve 22 and cut 
ting means 24 to move the cutter 45 through the 
Opening 57 and against the strip S. The rotating 
cutter 45 cuts a disc sample from the Strip, and, 
as the cutter cuts through the strip, the ejector 
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46 pushes the sample outwardly. With this ar 
rangement of electrical contacts 93 and 96, the 
cutter is only moved outwardly when it is facing 
toward the strip and is positioned relative to the 
strip for properly cutting a sample. The total 
angular length of contacts 93 and 96 is equal in 
degrees to the angle through which the strip ex 
tends about and in engagement With the cylin 
drical surface. 33. As shown, contacts 93 and 96 
engage, each other through slightly more than 
90 of each rotation of the cylinder 32. These 
electrical contacts may be of the same length, or 
contact 93 may be relatively long, and contact: 93 
may be relatively short, as long as the contacts 
only engage each other while the strip is in con 
tact with or very close to the cylindrical surface 
33. . . . . 

Closing switch 28, also energizes timer 98. 
Timer.98 automatically disconnects the Solenoid 
25 from wire 97 and switch 28 after one sample 
has been cut and holds the circuit open for a 
predetermined period to prevent the operator ac 
cidentally cutting a series of samples upon inad 
vertently holding the Switch 28 closed for a longer 
period than is required to cut one sample. The 
strip S often will be moving at such a high Speed 
that it would be very difficult for an operator to 
release switch 28 fast enough to prevent cutting 
more than one sample if timer 98 were not inter 
posed in the electrical control circuit to hold the 
circuit open long enough to permit the Operator 
to release the Switch. 
As shown and described, the cylinder 32 pre 

sents a continuous cylindrical surface 33 except 
for the opening 57. The cylindrical surface .33 
need not be continuous as long as it has sufficient 
continuity to present a sufficient amount of Sur 
face to cause the strip to move through an arc. 
It is contemplated that the cylinder 32 could be 
formed of longitudinally spaced apart circular 
ribs connected by bracing members or may be 
formed in any suitable manner to provide an ex 
ternal cylindrical surface of sufficient magnitude 
to confine the strip to arcuate movement. 
. . At times, it will be desirable to cut samples 
from the central portion while at other times.it 
will be desirable to cut samples from one or the 
other edge portions of the strip. The frame. 30 
is slidably mounted in a base member 99 for 
movement transversely of the direction of strip 
travel, and the cutter 45 is laterally movable 
across the strip to the desired position for cutting 
a sample from the central portion or either edge 
portion. . . . 

In operation, the cutting means 2 is noved 
transversely of the direction of the path of the 
strip to align the cutting means with the central 
portion or with either edge portion, depending 
upon where it is desired to cut the sample. With 
the cutting means 24 properly positioned, the Op 
erator may close switch 29 and then close SWitch 
28 or simultaneously close the Switches to cut 
a sample. The closing of Switch 29 energizes 
motor 26 and rotates the cutter 45 about its axis. 
The closing of switch 28 energizes solenoid 25 and 
timer 98 when the contacts 93 and 96 are in en 
gagement. If, at the time switch 28 is closed, the 
cutter 45 is facing away from that portion of the 
strip S which extends in an arc about the cylin 
drical surface 33, then contacts 93 and 96 are not 
in electrical engagement with each other, and the 
solenoid and timer are not energized. As Soon 
as housing 20 has rotated sufficiently to bring 
contact 96 into. engagement with contact. 93, 
which occurs when the cutter 45 is facing towards 
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6 
the strip, the Solenoid 25 and timer 98 are ener 
gized. When the Solenoid 25 is energized, sleeve 
42 is raised and the rotating cutter 45 is moved 
outwardly along its axis of rotation against the 
Strip, and the cutter cuts a disc-shaped sample 
from the strip as it rotates with the housing at 
the same peripheral speed as the strip. As the 
cutter 45 cuts through the strip, the ejector 46 
pushes the sample outwardly. As the cutter 45 
moves to the horizontal position, contact 96 moves 
past contact 93 to de-energize solenoid 25, and 
the springs 6 turn the cutting means to the non 
cutting position with the cylindrical surface 33. 
Before the housing 20 can rotate through another 
revolution, the timer 98 automatically discon 
nects wire 97 from Solenoid 25 so that if the op 
erator holds the switch 28 in closed position the 
Solenoid 25 can not be again energized or inad 
vertently cut additional samples. After a pre 
determined period, timer 98 automatically re 
connects wire 97 to Solenoid 25 so that when 
Switch 28 is again depressed solenoid 25 will be 
energized to cut another Sample. The use of 
timer 98 or other suitable means to automatically 
disconnect solenoid 25 and render switch 28 in 
operative is very desirable. The drum 20 rotates 
so rapidly that it is difficult, if not impossible, for 
the operator to press Switch 28 and release it 
after the sample has been cut and before the cut 
ter has rotated into position to cut another Sam 
ple. The operator can cut as many samples as 
desired by pressing and releasing Switch 28 the 
same number of times. 

In the apparatus of Figures 1 to 11, the cutting 
lineans is movable transversely of the strip for 
Selectively cutting a Sample from the central 
portion of the strip or from either edge portion 
of the strip. In one embodiment, the cutter and 
housing are both movable transversely of the 
Strip, while in the other embodiment the cutter 
is novable longitudinally of the housing, but, in 
both eabodiments, there is means supporting the 
Cutter for movement transversely of the strip. 
Thus, a Sample can be readily removed from the 
desired portion of the strip to determine the 
physical and chemical characteristics of the strip. 
For example, When producing non-coated strip, it 
is necessary to determine frequently the hard 
ness and other characteristics and when produc 
iing coated Strip Such as tinplate it is necessary 
to determine the thickness and at times other 
characteristics of the coating portion of the strip. 

I claim: 
1. In apparatus for cutting samples from strip 

inoving through a predetermined arcuate path, 
a housing having an external cylindrical surface 
for engaging a Surface of the strip as it moves 
through. Such an arcuate path, said housing being 
rotatable about the longitudinal axis of said cy 
lindrical Surface, a rotatable sample cutter carried 
by the housing and movable with the housing 
about the axis of the cylindrical surface, the 
Sariple cutter being supported in the housing for 
rotation about a second axis normal to the axis 
of rotation of the housing and power actuated 
means mounted in the housing for rotating... the 
scutter about the Second axis for cutting a sample 
froin the Strip as it noves through said path. 

2. In apparatus for cutting samples from strip 
moving through a predetermined arcuate path, a 
housing having an external cylindrical surface 
for engaging a surface of the strip as it moves 
through Such an arcuate path, said housing being 
rotatable about the longitudinal axis of said cy 
lindrical surface, a sample cutter carried by the 
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housing facing outwardly toward the cylindrical 
surface for movement with the housing about the 
axis of the cylindrical surface, means in the 
housing supporting the sample cutter for move 
ment from an inoperative position within the cy 
lindrical Surface outwardly to a cutting position 
adjacent the cylindrical Surface and power-actu 
ated means connected to the sample cutter car 
ried by and rotatable with the housing for mov 
ing the cutter from the inoperative position with 
in the cylindrical surface outwardly to the cut 
ting position adjacent the cylindrical surface for 
cutting a sample from the strip as it moves 
through said path. 

3. In apparatus for cutting samples from strip 
moving through a predetermined arcuate path, a 
housing having an external cylindrical surface 
for engaging a surface of the strip as it moves 
through Such an arcuate path, said housing being 
rotatable about the longitudinal axis of said cy 
lindrical Surface, a sample cutter carried by the 
housing facing outwardly toward the cylindrical 
surface for movement with the housing about the 
axis of the cylindrical Surface, means in the 
housing Supporting the sample cutter for move 
ment from a non-cutting position within the cy 
lindrical Surface outwardly to a cutting position 
adjacent the cylindrical surface, and solenoid op 
erated means carried by the housing and con 
nected to the sample cutter for moving the cutter 
only upon energization from the non-cutting 
position within the cylindrical surface outwardly 
to the cutting position adjacent the cylindrical 
surface for cutting a sample from the moving 
Strip. 

4. In apparatus for cutting Samples from strip 
moving through a predetermined arcuate path, a 
housing having an external cylindrical surface 
for engaging a surface of the strip as it moves 
through Such an arcuate path, said housing being 
rotatable about the longitudinal axis of said cy 
lindrical Surface, and an annular sample cutter 
carried by the housing facing outwardly toward 
the cylindrical Surface for movement with the 
housing about the axis of the cylindrical surface, 
means in the housing for rotating the cutter about 
an axis normal to the axis of rotation of the 
housing, and means for moving the cutter from 
an inoperative position within the cylindrical 
surface outwardly along the extended axis of ro- : 
tation of the cutter to a strip cutting position 
adjacent the cylindrical Surface for cutting a 
sample from the strip. 
5.In apparatus for cutting samples from strip 

moving through a predetermined arcuate path, a 
housing having an external cylindrical surface 
for engaging a surface of the strip as it moves 
through such an arcuate path, said housing being 
rotatable about the longitudinal axis of said cy 
lindrical Surface, an annular sample cutter car 
lied by the housing facing outwardly toward the 
cylindrical Surface for movement with the hous 
ing about the axis of the cylindrical surface, 
means in the housing for rotating the cutter about 
an axis normal to the axis of rotation of the 
housing, and Solenoid means operable only upon 
energization to move the cutter from a non-cut 
ting position. Within the cylindrical surface out 
Wardly along the extended cutter axis to a cut 
ting position adjacent the cylindrical surface for 
cutting a sample froin the moving strip. 

6. In apparatus for cutting samples from strip 
moving through a predetermined arcuate path, a 
housing having an external cylindrical Surface 
for engaging a surface of the strip as it moves 
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8 
through Such an arcuate path, said housing being 
rotatable about the longitudinal axis of said cy 
lindrical Surface, and an annular Sample cutter 
carried by the housing facing outwardly toward 
the cylindrical surface for movement with the 
housing about the axis of the cylindrical surface, 
an electric motor in the housing for rotating the 
-(tatter about an axis normal to the axis of rota 
tion of the housing, and solenoid means operable 
only upon energization to move the cutter from 
a non-cutting position within the cylindrical sur 
face upwardly along the cutter axis to a cutting 
position adjacent the cylindrical surface for cut 
ting a sample from the moving strip. 
... In apparatus for cutting samples from strip 
moving through a predetermined arcuate path, 
a housing having an external cylindrical sur 
face for engaging a surface of the strip as it 
moves through such an arcuate path, said hous 
ing being rotatable about the longitudinal axis 
of Said cylindrical surface, means in the housing 
for cutting a sample from the strip, solenoid 
means operable only upon energization to move 
the sample cutting means from a non-cutting 
position within the cylindrical surface outward 
ly to a cutting position adjacent the cylindrical 
surface for cutting a sample from the moving 
Strip, and an electrical control circuit for con 
trolling energization of the solenoid means, said 
Control circuit including a first non-rotatable 
electrical contact member and a second contact 
member rotatable with said housing and movable 
past and in electrical engagement with said first 

: contact only during that portion of each rota 
5tion of the rotatable contact and the housing 
When the cutter is facing outwardly toward the 
strip, one contact being connected to a source 
of electric current and the other contact be 
ing connected to the Solenoid means to close the 
circuit to the Solenoid means only when the 
contacts are in engagement with each other. 

8. In apparatus for cutting samples from strip 
moving through a predetermined arcuate path, 
a housing having an external cylindrical sur 
face for engaging a surface of the strip as it 
-moves through such arcuate path, said housing 
being rotatable about the longitudinal axis of 
Said cylindrical surface, an annular sample cutter 
carried by the housing facing outwardly toward 
the cylindrical surface for movement with the 
shousing about the axis of the cylindrical surface, 
Solenoid operated means operable only upon en 
'ergization to move the annular cutter from a 
I non-cutting position within the cylindrical sur 
face outwardly along the cutter axis to a cutting 
position adjacent the cylindrical surface for 
cutting a Sample from the moving strip, and an 
electrical control circuit for controlling energiza 
tion of the Solenoid operated means, said con 
trol circuit including a first non-rotatable elec 
trical contact and a second contact rotatable 
With Said housing and movable past and in elec 
trical engagement with said first contact only 
during that portion of each rotation of the ro 
tatable contact and the housing when the cutter 
is facing outwardly toward the strip, one con 
tact being connected to a source of electric cur 
rent and the other contact being connected to 
Solenoid means to close the circuit to the sole 
noid only When the contacts are in engagement 
with each other. 

9. In apparatus for cutting samples from strip 
moving through a predetermined arcuate path, 
a housing having an external cylindrical surfac 
for engaging a surface of the strip as it moves 
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through such arcuate path extending part way 
around the cylindrical surface through a prede 
termined angle, said housing being rotatable 
about the longitudinal axis of said cylindrical 
surface, an annular sample cutter carried by 
the housing facing outwardly toward the cylin 
drical surface for movement with the housing 
about the axis of the cylindrical surface, power 
actuated means in the housing for rotating the 
cutter about an axis normal to the axis of ro 
tation of the housing, solenoid means operable 
only upon energization to move the cutter from 
a non-cutting position within the cylindrical 
surface outwardly along said last mentioned axis 
to a cutting position adjacent the cylindrical Sur 
face for cutting a sample from the moving Strip, 
and an electrical control circuit for controlling 
energization of the solenoid operated means, said 
control circuit including a first non-rotatable 
electrical contact and a second contact rotatable 
with said housing and movable past and in 
electrical engagement with said first contact only 
during that portion of each rotation of the ro 
tatable contact and the housing when the cutter 
is facing outwardly toward the strip, one con 
tact being connected to a source of electric cur 
rent and the other contact being connected to 
solenoid means to close the circuit to the Sole 
noid only when the contacts are in engagement 
with each other. 

10. In apparatus for cutting samples fron Strip 
moving through a predetermined arcuate path, 
a housing having an external cylindrical Sur 
face, said housing being rotatable about the 
longitudinal axis of Said cylindrical Surface, 
guide means for maintaining a surface of the 
moving strip in contact with the cylindrical Sur 
face as the strip moves through such arcuate 
path extending part way around said cylindrical 
surface through a predetermined angle, an an 
nular sample cutter carried by the housing facing 
outwardly toward the cylindrical Surface for 
movement with the housing about the axis of the 
cylindrical surface, an electrical motor in the 
housing for rotating the cutter, a cutter open 
ing in the cylindrical surface in alignment With 
the outwardly facing cutter, Solenoid means Op 
erable only upon energization to move the cutter 
from a non-cutting position within the cylindri 
cal surface outwardly along the last mentioned 
axis and through said opening to a cutting posi 
tion adjacent the cylindrical surface for cutting 
a sample from the moving strip, and an elec 
trical control circuit for controlling energiza 
tion of the solenoid operated ineans, said Con 
trol circuit including a first non-rotatable elec 
trical contact and a second contact rotatable 
with said housing and movable past and in elec 
trical engagement with said first contact only 
during that portion of each rotation of the ro 
tatable contact when the cutter is facing out 
Wardly toward the strip, one contact being con 
nected to a source of electric current and the 
other contact being connected to Solenoid means 
to close the circuit to the solenoid only when the 
contacts are in engagement With each other. 

11. In apparatus for cutting saEmples from 
strip moving through a predetermined arcuate 
path, the combination comprising, a housing 
having an external cylindrical Surface for en 
gaging a surface of the strip as it moves through 
such arcuate path, said housing being rotatable 
about the longitudinal axis of said cylindrical 
surface, a sample cutter carried by the housing 
facing outwardly toward the cylindrical surface 
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10 
for movement with the housing about the axis 
of the cylindrical surface, means in the housing 
for rotating the cutter about an axis normal to 
the axis of rotation of the housing, solenoid 
means operable only upon energization to move 
the cutter from a non-cutting position within 
the cylindrical surface outwardly along the cut 
ter axis to a cutting position adjacent the cylin 
drical Surface for cutting a sample from the 
moving Strip, an electrical control circuit for con 
trolling energization of the solenoid means, said 
control circuit including normally open switch 
means manually operable to a closed position, 
and tinner means interposed in the control cir 
cuit and operable a predetermined period after 
energization of the solenoid means to open the 
control circuit to prevent re-energization of the 
Solenoid means for a predetermined period. 

12. In apparatus for cutting samples from 
Strip moving through a predetermined arcuate 
path, the combination comprising, a housing 
having an external cylindrical surface for en 
gaging a Surface of the strip as it moves through 
Such arcuate path, said housing being rotatable 
about the longitudinal axis of said cylindrical 
Surface, a sample cutter carried by the housing 
facing outwardly toward the cylindrical surface 
for movement with the housing about the axis 
of the cylindrical surface, means in the housing 
for rotating the cutter about an axis normal to 
the axis of rotation of the housing, solenoid 
means operable only upon energization to move 
the cutter from a non-cutting position within 
the cylindrical Surface outwardly along the cut 
ter axis to a cutting position adjacent the cylin 
drical Surface for cutting a sample from the 
moving strip, an electrical control circuit for 
connecting the Solenoid means to a source of 
electroplating current and for controlling ener 
gization of the Solenoid means, said control cir 
cuit including a first non-rotatable electrical 
contact and a Second contact rotatable with said 
housing and movable past and in electrical en 
gagement With Said first contact only during that 
portion of each rotation of the rotatable contact 
When the cutter is facing outwardly toward the 
strip, one contact being connected to a source of 
electric current and the other contact being con 
nected to the Solenoid means to close the circuit 
to the Solenoid means only when the contacts are 
in electrical engagement with each other, nor 
mally open Switch means interposed in the con 
trol circuit, said Switch means being operable to 
a closed position to effect energization of the 
Solenoid means when said contacts are in electri 
cal engagement with each other, and timer 
means interposed in the control circuit and 
Operable a predetermined period after energiza 
tion of the Solenoid means to open the control 
circuit and prevent re-energization of the sole 
noid means for a predetermined period whereby 
the Switch means may be released and the cut 
ting of more than one sample at a time is pre 
vented. 

13. In apparatus for cutting samples from 
Strip moving through a predetermined arcuate 
path, the combination comprising, a housing 
having an external cylindrical surface for en 
gaging a Surface of the strip as it moves through 
Such arcuate path extending part way around 
the cylindrical Surface through a predetermined 
angle, said housing being rotatable about the 
longitudinal axis of said cylindrical surface, an 
annular sample cutter carried by the housing 
facing outwardly toward the cylindrical surface 
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and movable with the housing about the axis 
of the cylindrical surface, an electrical motor in 
the housing for rotating the cutter, and means 
supporting the cutter for movement transversely 
of the strip surface and the direction of strip 
travel into position for cutting a sample from the 
center portion of the strip and into position for 
cutting a sample from either edge portion of 
the strip. 

14. In apparatus for cutting Samples from 
strip moving through a predetermined arcuate 
path, the combination comprising, a housing hav 
ing an external cylindrical surface for engag 
ing a surface of the strip as it moves through 
such arcuate path extending part way around 
the cylindrical surface through a predetermined 
angle, said housing being rotatable about the 
longitudinal axis of said cylindrical Surface, an 
annular rotatable sample cutter carried by the 
housing facing outwardly toward the cylindrical 
surface and movable with the housing about 
the axis of the cylindrical surface, an electrical 
motor in the housing for rotating the Sample 
cutter, flexible means within the housing con 
necting the motor and the cutter, and means 
for moving the cutter from an inoperative po 
sition within the cylindrical Surface outwardly 
to a cutting position adjacent the cylindrical 
Surface. 

15. In apparatus for cutting Samples from 
strip moving through a predetermined arcuate 
path, the combination comprising, a housing 
having an external cylindrical Surface for en 
gaging a surface of the strip as it moves through 
Such arcuate path, Said housing being rotatable 
about the longitudinal axis of Said cylindrical 
surface, an annular sample cutter carried by 
the housing facing outwardly to Ward the cylin 
drical Surface for movement with the hOUS 
ing about the axis of the cylindrical Surface, 
Solenoid means carried by the housing, means 
in the housing Supporting the sample cutter for 
movement from a non-cutting position within 
the cylindrical Surface of the housing outwardly 
to a cutting position adjacent the cylindrical 
Surface, and link means connecting the Solenoid 
means and the sample cutter, said solenoid 
means being operable upon energization to move 
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the cutter from the non-cutting position within . 
the cylindrical Surface outwardly to the cut 
ting position adjacent the cylindrical Surface for 
cutting a Sample from the moving strip. 

16. In apparatus for cutting Samples from 
Strip moving through a predetermined arcuate 
path, the combination comprising, a housing 
having an external cylindrical Surface for en 
gaging a Surface of the Strip as it moves through 
Such arcuate path, Said housing being rotatable 
about the longitudinal axis of said cylindrical 
Surface, guide means for maintaining a surface 
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of the noving strip in contact with the cylin 
drical surface as the strip moves through Such 
arcuate path extending part way around the 
cylindrical surface through a predetermined 
angle, an annular sample cutter carried by the 
housing facing outwardly toward the cylindrical 
surface for movement with the housing about 
the axis of the cylindrical surface, an electrical 
motor in the housing for rotating the cutter, 
a cutter opening in the cylindrical Surface in 
alignment with the cutter, Solenoid means in the 
housing, connected to the cutter, said Solenoid 
means being Operable Only upon energization to 
move the cutter from a non-cutting position with 
in the cylindrical surface outwardly along the axis 
of rotation of the cutter and through the cutter 
Opening for cutting a sample from the moving 
strip, an electrical control circuit for controlling 
energization of the Solenoid operated means, said 
control circuit including a first non-rotatable 
electrical contact and a Second contact rotatable 
With Said housing and movable past and in elec 
trical engagement with said first contact 
through an arc Substantially coincidental with 
Said arcuate path of the strip part way around 
the cylindrical surface so that said second con 
tact is in electrical engagement with said first 
contact only during that portion of each rota 
tion of the cylindrical housing when the cutter 
is facing outwardly toward the strip, one con 
tact being connected to a source of electric cur 
rent and the other contact being connected to 
the Solenoid means to effect energization of the 
Solenoid means only when the contacts are in 
engageinent with each other, normally open 
Switch means manually operable to a closed po 
Sition interposed in the control circuit between 
the Solenoid means and the source of electric 
Current, and timer means interposed in the con 
trol circuit between the solenoid means and the 
Source of electric current, said timer means be 
ing Operable a predetermined period after en 
ergization of the Solenoid means to open the 
control circuit and prevent re-energization of 
the Solenoid means for a predetermined period. 
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